








could be effectively unwatered with normal sumps and pumps. In any event, it is
recommended that construction should proceed as quickly as possible and that the excavation
be backfilled as soon as practical to avoid long term pumping which could result in a general

lowering of the water table and associated areal settlements.

5.3. Pile Foundations

Analyses were made based on boring B-9 to estimate the load carrying
capacities of several types and lengths of piles for possible use in support of the concrete
headwalls and the precast box culverts where the conveyance channel crosses Highway 57.
Analyses were made based on Class “B” timber piles (ASTM D-25) having a 7 inch diameter
tip, 12 inch diameter steel pipe piles and 12 and 14 inch square precast concrete piles. The
piles will generally receive their support through “skin friction” along their embedded length,
since no stratum was encountered that would offer good additional “point” support.

Therefore, the load carrying capacity of the piles will depend upon their embedded length.

The results of analyses to estimate pile load capacities in compression are given
in the following table. Pile lengths are as measured from the bottom of the base slab of the
concrete headwalls and box culverts. This assumes that the base will be about 15 to 20 ft.

below the ground surface elevation at boring B-9.
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ESTIMATED SINGLE PILE LOAD CAPACITY
LENGTH OF* IN TONS FACTOR OF SAFETY = 2.0
PILE Class “B” 12” Dia. 12” Sq. 14” Sq.
IN FEET Timber Pipe Conc. Conc.

40 11 -- - -
45 12 -- - -~
50 131 16 20 24
o0 16 19 24 28
60 19 ¥ 28 33
65 21 25 32 37
70 23 28 36 42
1o 25 32 41 48
80 - 38 48 57

* Pile lengths are as measured from the base of the headwalls and
box culvert foundation which was assumed at about the 15 to
20 ft. depth below the ground surface elevation at boring B-9.

The foregoing estimated pile load capacities contain a factor of safety of 2.0 against failure in
compression which is recommended for design. They do not consider tension capacities, drag

load, group effect or settlements, as will be discussed.

Tension Capacities The capacities given in the foregoing table are axial

capacities of vertical piles. For piles used in tension or uplift, the compression capacities
should be reduced by one-third (1/3). This would assure a factor of safety of 3.0 against

failure in tension, or uplift, which is recommended for design.

Lateral Capacity The capacities given above are axial capacities of vertical

piles. The lateral capacity of vertical timber piles should be limited to 1 ton per pile. The
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lateral capacity for the steel pipe and precast concrete piles should be limited to 2 tons per pile.
If greater lateral capacity is needed, the piles could be driven on a batter. For this case, the
lateral capacity of the piles could be calculated as the horizontal component of the axial load

capacity, depending upon the batter selected.

Drag Load  When fill is placed on the site, the underlying compressible soils
consolidate, resulting in surface settlement. As the compressible soils consolidate, “negative
skin friction” or downdrag may be imparted on piles. This could result in an extraneous load,
additive to any structural load, on the piles and could increase settlements of the structure. It
is our opinion that drag load is dependent on the thickness of fill, compressibility of the soils, .
time-rate of consolidation and pile length. If 2 ft. of fill or less is required, drag load should
be unimportant to design. However, it is recommended that this fill be placed as soon as
practical prior to construction, If more than 2 ft. of fill is required, further consideration

should be given to the effects of drag load.

Group Effect The effect of pile grouping on the single pile load capacities is
dependent on pile spacing, pile lengths and soil characteristics throughout the pile length and
below the pile tips. Assuming a minimum center to center spacing of 3 ft., group effect should
be unimportant for pile clusters of less than 6 piles. Group effect could become important for
larger clusters and should be evaluated when actual pile layouts are known as outlined in the

criteria given on Figure 2.
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Estimated Settlements No detailed settlement analyses were made since

design structural loads are not known at this time. However, settlements of piles used in single
widely spaced rows or in clusters of up to 6 to 8 piles are estimated to be on the order of % to
1 inch. Settlements would increase with the size of the pile cluster and, if larger clusters of
closely spaced piles are needed for support, detailed settlement analyses should be made.
Consideration should be given to the estimated settlements at sensitive locations, particularly

where pile-supported structures may adjoin soil-supported structures.

Pile Driving Some discussion with regard to pile driving appears warranted.
In general, driving of Class “B” timber piles should be limited to the rate of 25 blows per foot
using a Vulcan No. 1 hammer or equivalent. Driving of the steel pipe and prestressed concrete
piles should be limited to the rate of 50 to 75 blows per ft. using a hammer developing about
20,000 to 30,000 ft-lbs. of energy per blow. These recommendations are given in order to

minimize possible damage to the piles.

Vibrations due to pile driving activities should be expected and they should be
monitored during the driving of probe piles and job piles. In general, vibrations should be
limited to about 0.25 inch/sec. (peak particle velocity) at all existing nearby sensitive
structures. If this value is exceeded, further consideration should be given to the effects of

vibrations.

The
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5.4. Conveyance Channel

As discussed above, Bayou Pelton will be dredged from the Houma Navigation
Canal to Highway 57 to an invert at Elev. -10 with a 1,200 sq. ft. cross-section. East of
Highway 57, a new conveyance channel will be excavated to an invert at Elev. -10 and will
also have a 1,200 sq. ft. cross-section. Slope stability analyses were made to evaluate the
stability of various excavated side slopes based on furnished typical channel cross-sections.
Five (5) different cases were analyzed, depending upon the ground surface elevation and bank
configuration. Cases 1 thru 3 assume horizontal ground surfaces at Elev. +2, +3 and +4,
respectively. Case 4 is for a ground surface and spoil bank as indicated on furnished cross-
section BP-1. This cross-section has a 30 ft. berm at Elev. +2 with a spoil bank then rising to
Elev. +6. Case 5 is based on a furnished cross-section at Station 14+16. This cross-section
had essentially no berm, but the spoil bank slopes up to Elev. +8 at a distance of about 100 ft.
landward of the top of bank. The furnished cross-sections for Cases 4 and 5 are given on
Figure 3. In all cases, it was assumed that the low water level in Bayou Pelton and &e

conveyance channel will be at Elev. 0.

Slope Stability Analyses Analyses were made based on the Wedge Method

or Method of Planes to estimate the factors of safety against failure for various side slopes
ranging from 1 vertical on 1 horizontal to 1 vertical on 4 horizontal. The soils strength and
densities used in the analyses are based on the soil borings made east of Highway 57. It should

be noted that the soil borings west of Highway 57 were drilled within Bayou Pelton and
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through several feet of standing water. It is our opinion that the soil strengths determined from
the soil borings on the east side of Highway 57 best represent the soil conditions under the

spoil banks along Bayou Pelton.

Results of Analyses The results of the slope stability analyses for the five

(5) cases described above are summarized in the following table.

MINIMUM FACTORS OF SAFETY
CASES
SLOPE* Case §
OF Case 1 Case 2 Case 3 Case 4 No Berm
CUT (N) | Grd. @EL +2 | Grd. @ElL +3 | Grd. @EL +4 | 30 ft. Berm@ El. +2 Slopes to El. +8
1.0 1.11 0.93 0.81 | AL 1.12
e 1.32 1.09 0.96 1.20 1.16
2.0 1.38 1.17 1.03 1.23 121
2.5 i 1.46 1.24 1.08 1.30 1.25
3.0 1.56 1.33 1.17 L0 1.29
3 - = 1.25 = 1.33
4.0 - - 1.33 i “
*1V on (N)H

In general, a minimum factor of safety of 1.3 is believed needed to assure good stability
against a deep seated slope type failure. However, lesser factors of safety on the order of 1.2
could be considered if the risks associated with localized bank instability of excavated side
slopes are relatively small. Detailed results for the five (5) cases with a factor of safety of

about 1.2 are also given on Figures 4 thru 8.
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Construction Excavations It is anticipated that the excavation of Bayou

Pelton will be accomplished with a hydraulic dredge. Consideration should be given to the
effects of bank sloughing, particularly if the hydraulic dredging results in near vertical cuts. In
this regard, an allowance should be made for the sloughing by considering the side slopes
discussed above that are needed to assure an adequate factor of safety against slope stability
type failure. Even though this slope area may not be physically excavated, sufficient right-of-
way should be provided to account for instability of the steeper hydraulic side slopes. Also,
consideration should be given to initially dredging near the center of Bayou Pelton and
progressing gradually toward both banks with successive passes. In this manner, the potential
for sloughing of the side slopes can be better evaluated prior to nearing the limits of the top of

bank and right-of-way.

5.5. Conveyance Channel Levee

The conveyance channel east of Highway 57 will be bounded with containment
levees on both sides. An existing pipeline spoil bank on the south side will be used as a part of
the containment levee. The finished grade of the levee will be at Elev. +4, after allowing for
levee fill shrinkage and long term consolidation seitlements. Stability analyses were made
using the Wedge Method or Method of Planes to determine the side slopes of the levee and the
minimum distance that the levee should be away from the conveyance channel in order to

maintain an adequate factor of safety against failure.
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Analyses were made based on borings B-10 thru B-16 to estimate the levee
stability. It was assumed that the low water level in the conveyance channel would be at
Elev. 0. It was also assumed that the levee fill material would be constructed of a cohesive
material using “semi-compacted” effort in order to minimize shrinkage related settlements and

to assure an adequate strength of the levee fill material.

Based on semi-compacted type compaction effort and considering for long term
consolidation of the soil subgrade, it is recommended that the levee be initially constructed to
Elev. + 6 with a 10 ft. wide crown and 1 vertical on 3 horizontal side slopes. For this case
and assuming a ground surface at Elev. 0, a factor of safety of 1.77 is indicated for the
stability of the levee, itself. With regard to the location of the levee with regard to the top of
bank of the conveyance channel, additional stability analyses wére made to calculate the factor
of safety for various berm distances from the levee toe to the top of the conveyance channel

bank. These are summarized in the following table.

DISTANCE FROM
LEVEE TOE MINIMUM
TO TOP OF BANK FACTOR OF SAFETY
20 1.14
30 1.25
40 1.35
50 1.45

Detailed results of the analysis for a berm width of 50 ft. are given on Figure 9.
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In general, a minimum factor of safety of 1.3 is believed needed to assure
adequate stability. However, it is recommended that the levee be positioned as far as practical
away from the conveyance channel while staying within the available right-of-way to assure a
higher factor of safety and to allow for some excavation “in the dry” to provide suitable levee

fill material.

With regard to levee construction by side cast methods, it is recommended that
the construction excavation of the conveyance channel begin near the center of the conveyance
channel and proceed toward the edges. In this manner, the initial excavation could be made
“in the dry” and stability of the excavation side slopes during initial construction could be
evaluated. Construction of the final side slopes around the edges of the conveyance channel
could be made as the last step in construction. For this case, it is recommended that the

conveyance channel be flooded prior to degrading the final side slopes.

Temporary stockpiles along the landside edge of the conveyance channel should
not be allowed, as this was not considered in the stability analyses. If practical, the excavated
material should be placed directly within the levee section and compacted in place. Our office
would be available to further evaluate the stability of the conveyance channel and levee side

slopes during construction, if desired.
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5.6. Character of Dredged Material

It was requested that some discussion be given with regard to the character of
the dredged material relative to long term shrinkage of the fill and consolidation of the
underlying subsoils. Based on borings B-1 thru B-8, the subsoil within Bayou Pelton are
generally cohesive and very soft to soft in character. Hydraulic dredging of these soils would
result in the initially poor consistency of the material further degrading to a “slurry”
consistency. This material will undergo significant decrease in volume with time due to
desiccation and drying where it is deposited above the water table. In addition, consolidation
related settlement due to the load imposed by the dredged material on the existing subgrade
soils would result in about 1 to 2 inches of settlement for each foot of dredged material

thickness.

Hydraulic dredging on the east side of Highway 57 will generally be within the
natural levee of Bayou Grand Caillou. These soils are significantly more competent and may
develop small clay balls, since the distance of pumping will be relatively short. In any event,
better retention and a firmer character of the dredged material would be expected. Even
though, shrinkage related volume change could be on the order of 25 percent or more of the
total volume of dredged material placed. Further loss of material due to consolidation
settlement of the subgrade would still be on the order of 1 to 2 inches for every foot of dredged

material thickness.

e Ardaman & Associates, inc. -20-



The behavior of bucket dredged material would be expected to be much better
with regard to fill retention. In general, there would initially be little or no loss of material as
a result of bucket dredging, particularly where bucket dredging is performed “in the dry”.
With time, shrinkage related volume change could be on the order of 10 to 15 percent. Again,
the loss of volume due to consolidation of the subsoils would be expected to be about 1 to 2

inches for every foot of dredge material thickness.

TAWRENCE W GILBER™
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Senjor Vice President
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LIMITATIONS AND CONDITIONS

The analyses and recommendations presented in this report are based on the provided project
information and the results of the investigation. While it is not likely that conditions will differ
greatly from those observed in the soil borings it is always possible that variations can occur
away from the borehole locations. If it becomes apparent during construction that subsurface
conditions differing significantly from those observed in our borings are being encountered,
this office should be notified at once so their effects can be determined and any remedial
measures necessary can be prescribed. Also, should the nature of the project change, the

recommendations provided in this report may have to be re-evaluated.

This report has been prepared for the exclusive use of T. Baker Smith, Inc. and its clients for
the purpose of constructing the proposed project features as generally described in this report.
The recommendations provided in this report are site specific and are not intended for use at
any other site or for any other facility. This report provides recommendations for design and

construction and should not be used as construction specifications.
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Minimum Pile Spacing

SPAC = 0.05 L: + 0.025 L2 + 0.0125 Ls
SPAC(ft.) = Center to center spacing of piles = (Min. 3.0 ft.)
L: = Pile penetration in ft. up to 100 ft.
L2 = Pile penetration in ft. from 101 to 200 ft.

L3 = Pile penetration in ft. from 201 to 300 ft.

Allowable Group Capacity*

Prlze 26xqx(1+02%)x A
_i_

o A FSB

P = Perimeter distance of pile group (ft.)

% = Length of pile (ft.)

c = Average (weighted) shear strength (2 qu) of
soil throughout pile length (Ibs./sq. ft.)

qu = Unconfined compressive strength of soils
below pile tips (Ibs./sq.ft.)

w = Width of base of pile group (ft.)

b = Length of base of pile group (ft.)

A = Base area of pile group (sq. ft.)

FSF = Factor of safety for friction area = 2

FSB = Factor of safety for base area = 3

*In no case should the recommended single pile
load capacity be exceeded.

Figure 2

ARDAMAN & ASSOCIATES, INC.
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FEET

70 80 90 100 110 120 130 140 150 160 170 180 190 200
! | _ | _ __ : I | ) 1 ! ] : : | : i ] ’ | ! |
VERTICAL 1
20 -1 20
10 -+ 10
“_ 10 o
: +6.0
B e 4
v o & . S Ag_:micav [t
0 +0.0 ¢ i = \_“ = ! IMIm.x._.... +0.00 Ilikl...lzx.c.n. #4 = +0.00 | 0
55 : e . » / \\ g Conveyance Chanpel
= N ® [©) # @Ex¢ : & E
@ ,../ /, ..\
B N v g
lu.c s =§0.0 w /—.. :—x 1— 7 |
N ¥ @ @ ..\\ Ho
I 4
- ) S i 4
39 j- —=2oo B - sl *

. © ® o

- -25.0 4
i CONVEYANCE CHANNEL LEVEE s

ARDAMAN & ASSOCIATES, INC.

ELEVATION IN FEET

Geotechnical, Environmental and
Materials Consultants
SLOPE STABILITY ANALYSIS
1 62.0 0.0 0.0 0.0
2 110.0 400.0 100.0 0.0 A 1| -400 | s600 1500 800 5467 1013 7900 454 | 1.77 LARE COUMREADE TR ATER T SRSOb ROt
3 106.0 100.0 100.0 0.0 A 2 | 400 | 5600 | 7400 q 5467 196 | 12999 | 4971 | 2.61 TEREERC G EARUE, LAURUNG
J#08-L3266 * CASE 8-E
4 106.0 160.0 160.0 0.0 1 B 1 -10.60 6320 2400 2720 13384 5465 11440 7919 1.44 <
= SEMI-COMPRESSED FILL
5 102.0 200.0 200.0 0.6 5 2 -10.00 6320 13280 ] 13384 3100 19600 10284 1.91 A
6 102.0 200.0 200.0 0.0 A 20.06 9321 15000 4000 34056 14531 28321 19525 1.45 e A R ST
. : ; - e T 3 4 = 50 FT FROM TOE OF LEVEE TO TOP OF BANK
5.W.L. :: SURFACE WATER LEVEL H.UP. :: HYDROSTATIC UPLIFT PROFILE A o e . Sb lw va -
SCALE: I INCH = 10 FEET GEOTECBNICAL DATA FILE: 13266-2.8E PLOT DATA FILK: P3266-2.8E DIRECTORY : C\ULWEDGE M.AM@. W




APPENDIX

BORING LOGS



DESCRIPTION OF TERMS AND SYMBOLS
USED ON SOIL BORING LOG

FIELD DATA LABORATORY DATA
! | Atterberg Limits ®
B, Depth|a Field Compressive| Water (Dry Unit| =
= 9,7;‘? feet E Test Strength | Content| Weight Other :
EZg (e S Resuts | (s | (%) |(pch | LL | PL | PI 2 DESCRIPTION
Description ]
Classifications are based on visual observations
b¥ field & lab representatives as well as results
g ] of laboratory data (when available).
Laboratory Data
Compressive Strength ]
L 40 - Ground Water Levels \é:ltue bias%dbon peakfcorgpresswe styoen%lh.t
& ermined by unconfined compression tes
_Y Long Term Degth l unless otherwise noted.
Depth to water after boring is completed
(o motsay. Dry Unit Weight |
\' 4 Short-Term Depth | As determined by method similar to
L a5 Depth to water after initial water encountered ASTM D-2937.
prior to proceeding with boring (time noted).
Initially Encountered E Water Content |
AW g As determined by pertinent portions of ASTM
= Depth where free water was initially encountered D-2216.
during augering. ==
e Atterberg Limits |
20 1 Sampling/Field Data B s L
3.5(P) | Undisturbed | Pl Plasticity Index o
3 dis. T ; (= Liquid Limit - Plastic Limit)
ia. Tube sample
Other
Pocket Penetrometer (P) I Results of other tests such as consolidation,
- 25 7 Penetration resistance (tons/sq. ft.). &e;{;:l;a:;:gr.a?gm size or notes associated with
Torvane (T)
Shearing resistance (tons/sq. ft.) @} Soil Type
r 13 bif Split Spoon Graphical representation of soil type.
X - In accordance with USCS Symbols.
F 30 4 (3-7-6) Std. penetration test
Std. Penetration
No. of blows per foot (blows per each six
inch increments).
L 35 _? Auger ]
Z Disturbed (auger) collected in accordance with
ASTM D-1452.
No Recovery
Sampling attempted but no sample retrieved.
40
Ground Water Level Data Boring Advancement Method Notes
Boring Abandonment Method
Form LOGTERMS Strata Boundaries May Not Be Exact




3266.GPJ LOGO1R.GDT 01/08/09

Il;akehBOLtldr%a'ux : LOG OF SOIL BORING B-01 File: 08-L3266
reshwater Diversion
2 WLe Date: 12/02/09
Terrebonne Parish, LA Eny u
A I'd a m a n Logged by: J. Kelley
& Associates, Inc. Driller: S ER
Sheet 1 0f 1
T. Baker Smith, Inc. Beion R B b e Riq:
Houma, LA AASHTO Accredited ‘L";%Zmi‘?f.” LELAP Certficate No. 02082, o Swemp Buggy
USACE Validated
FIELD DATA LABORATORY DATA . Location: Il::hgzggoz"gﬂs'ségzém"
i Aterberg Lirits s o € <
Ground Field ggg cWa::rt ?Nryp:lﬁ §§§ otver| & urface Elevation: (ft., )
= onten! el
Vf::ilr ngﬁfts 035 @ | on | LL | PL| PI &Eﬁ o Description
)4 0.25 (P) 103
0.25 (P) 89 59|28 | 31
0.25(P) | 0.21| 53 65
0.25 (P) 76 95|31 | 64
025(P) | 0.07 | 78 53
;l;o.% (P) 83 64 | 27 | 37
Ll et S, S G e i g Boning complated atibL 7]
- 20 —
e 25_
s 30 —
= 35 =
40
Ground Water Level Data Boring Advancement Method Notes
2] Nofree water encountered to| 4"Nom. Dia. Short Flight Auger:
15 ft. 0to 15 ft.
Boring Abandonment Method

Strata Boundaries May Not Be Exact

ARD LOGO1 01R 08!




Lake Boudreaux LOG OF SOIL BORING B-02 File: 08-L.3266
Freshwater Diversion Date: 12/02/09

Terrebonne Parish, LA A Arda ma n Logged by: J. Kelley

ARD LOGO01 01R 083266.GPJ LOGO1R.GDT 01/08/09

& Associates, Inc. Driller: S ER.
i Sheet 1 of 1
T. Baker Smith, Inc. ’ :
' Baton Rouge Geotechnical Laborat Rig: S B
Houma, LA AASHTO Accredited Laguratory ; LEHE.AP ?Z'J:r;lafigge No. 02052, " wemp Suguy
USACE Validated
Location: Lat. 29° 29'51.54"
FIELD DATA LABORATORY DATA 3 o
%5 Atterberg Limits 2 m% S E o \
Ground Field '3 gg Water [Dry Unit g% @l Other| = Surface Elevation: N/A_(ft., NAVD)
Water Test %'ﬁ—"’ o e it T (R o &2 B L
Level Resu{ts 8 (A) (PCf) Pl aa g DeSGl‘IptIOI"I
=4 0.25 (P) 89 79 | 32 | 47
0.25 (P) 99
0.25 (P) 95 106 | 38 | 68
‘0.5 (P) 0.05| 103 | 42
0.75 (P) 0.24 | 43 81 46 | 24 | 22
q0.75 (P) 042 | 32 92
Tt | d T e s A e S
= 20_
= 25_
L 30 =
= 35_.
|
40
Ground Water Level Data Boring Advancement Method Notes
[Z] Nofree water encounteredto| 4" Nom. Dia. Short Flight Auger:
15 ft. Oto 15 ft.

Boring Abandonment Method

Strata Boundaries May Not Be Exact




Lake Boudreaux LOG OF SOIL BORING B-03 File: 08-1.3266

ARD LOGO01 01R 083266.GPJ LOGO1R.GDT 01/08/09

Freshwater Diversion
> ’ o ds Date: 12/02/09
Terrebonne Parish, LA iy w
Ardaman Logged by: J. Kelley
& Associates, Inc. Driller: S ER
. Sheet 1 0f 1
T. Baker Smith, Inc. : :
' Baton Rouge Geotechnical Laborat Rig:
Houma, LA AASHTO Accrgd?:’;d Laggrati?ye.c LIIIE"I:.?AP %:r{ﬁicoge No. 02052, 9 SuEg Buggy
USACE Validated
Location: Lat. 29° 29'48.96"
FIELD DATA LABORATORY DATA e Long. 90° 42" 16,92"
g H . Atterberg Limits [o: 3 S L.
Glround Dfepth E Field §§’§T CWa:ert Dwryumt 3‘55 Gilkar % Surface Elevation: N/A (ft., NAVD)
W t 2< |Con ei & 0o i
Lot | 8 RZ:S,L §5 @ | pen | LL| PL| P g ® Description
] 0.25 (P) 100
0.25 (P) 95 47 |67 (31 | 36
-5 0.25(P) | 0.06 | 99 48
0.25 (P) 119 118 38 | 80
0.25(P) | 0.04 | 110 | 41
—10
0.25(P) | 0.12 | 62 67 (32|26 | 6
G ek e S i a5 i, s 3 e
= 20 —
== 25_
_30_
- 35 -
40
Ground Water Level Data Boring Advancement Method Notes
X Nofree water encounteredto| 4" Nom. Dia. Short Flight Auger:
15 ft. Oto 15 ft.

Boring Abandonment Method

Strata Boundaries May Not Be Exact




Lake Boudreaux LOG OF SOIL BORING B-04 File: 08-L3266
Freshwater Diversion Baite: 12/02/09
Terrebonne Parish, LA L >
Ardaman Logged by: J. Kelley
& Associates, Inc. Driller: 5.ER
Sheet 1 0of 1
T. Baker Smith, Inc. . s
2 Baton R Geotechnical Laborat Rig:
Houma, LA AASHTO Accredited ﬁgggrazirye,c L?E’fiPaCeorﬁigge No. 02052, e Swanp Bugsy
USACE Validated
FIELD DATA LABORATORY DATA LoEtion: aat £ B AT
g o g Long. 90° 42'6.9
2 55 Atterberg Limits [w o 5| > n Wy .
Ground | Deptn 5 Field | 8BS | water |0 Uni §Ed | 5 [urtocoElovation: NiA (1, NAVD)
Wat feet £ < |Conten eil s hg =l
i) el ResuNs E & | o) | o | LL| PL| P12 g @ Description
(2] 0.25 (P) 106 88 | 32 | 56
0.25 (P) 112
=k 0.25(P) [ 0.03 | 132 | 37 |111| 36 | 75
0.25(P) | 0.03| 132 | 37
0.25 (P) 79
~10
:‘[0.25 (P) |0.06| 74 55 (108( 32 | 76
i e i R g G e g Gorngrompeielet B ]
- 20_
= 25._.
— 30_
= 35_
g
3 [
8 40
E Ground Water Level Data Boring Advancement Method Notes
§| E No free water encountered to | 4" Nom. Dia. Short Flight Auger:
2 15 ft. 0to 15 ft.
[T]
E Boring Abandonment Method
£ Strata Boundaries May Not Be Exact




Lake Boudreaux

Freshwater Diversion

LOG OF SOIL BORING B-05 File: 08-L3266

15 ft.

ARD LOGO01 01R 083266.GPJ LOGO1R.GDT 01/08/09

. ; y Date: 12/03/09
Terrebonne Parish, LA BE e
A A rd a ma n Logged by: J. Kelley
& Associates, Inc, Driller: S.ER
: Sheet 1 of 1
T. Baker Smith, Inc. : I
’ Baton R Geolechnical Laborat, Rig:
Houma, LA AASHTO Accrgd?tld f:ggrag?ye.c LnEﬁP ac;r:%gg{e No. 02052, ‘9 Swame Buggy
USACE Validated
FIELD DATA LABORATORY DATA Location: Iljk 29;0%9‘;;‘,55-258"6,,
35 Atterberg Limits [ m% § g .
Rrating Field g gﬁ. Water [Dry Unit g £3 - I; Surface Elevation: N/A (ft., NAVD)
Water Test E“-"' Content| Weight LL ] b= 8 AL
Level Results 355 ©) | (peh PL| Plpag Description
)74 0.25 (P) 91
0.25(P) | 0.03 | 94 48 | 94| 31|63
0.25(P) | 0.03| 100 | 43
0.25 (P) 107 100| 33 | 67
0.25 (P) 105
—10
q 0.25(F) 77 88 | 39 | 49
Fesial ke TR R BN S GRS i O Boring completed at15#. |
B 20 =
= 25_
pi 30_
j= 35_
40
Ground Water Level Data Boring Advancement Method Notes

O£l Nofree water encountered to | 4" Nom. Dia. Short Flight Auger:

Oto 15 ft.

Boring Abandonment Method

Strata Boundaries May Not Be Exact




Lake Boudreaux
Freshwater Diversion

LOG OF SOIL BORING B-06 File: 08-1.3266

Terrebonne Parish, LA Bass W A d Date: 12/03/09
A r a ma n Logged by: J. Kelley
& Associates, Inc. Driller: S ER
. Sheet 1 of 1
T. Baker Smith, Inc. : :
: Baton R Geotechnical Laborat Rig:
Houma, LA AASHTO Accredited Laboratory , LELAP Cettficate No. 02052, - Swamp Buggy
USACE Validated
Location: Lat. 29° 29'42.24"
FIELD DATA LABORATORY DATA & Long, 90° 41 52.38"
0 %5 Atterberg Limits |u o g & i
e o o 8§§ Watar: [vy Uit Eég o ; Surface Elevation: N/A (ft., NAVD)
Water | (feet) [E < [Content| Weight £og o e
e il g B | oo | Gon |LL|PL| PIE gé » Description
2]
0.25(P) | 0.06| 77 51
0.25 (P) 0.04 | 109 | 41 |105( 33 | 72
0.25(P) | 0.21 | 42 78
0.75(P) | 0.21 | 44 79 |46 | 24 | 22
0.5(P) 0.21| 35 84 (36|19 |17
fffff W T R R R U G Boring completed at15#t. |
= 25_.
30—
=356
] 40
Ground Water Level Data Boring Advancement Method Notes

ARD LOGD1 01R 083286.GPJ LOG01R.GDT 01/08/09

] Nofree water encountered to

15 ft.

Oto

15 ft.

4" Nom. Dia. Short Flight Auger:

Boring Abandonment Method

Strata Boundaries May Not Be Exact




Lake Boudreaux LOG OF SOIL BORING B-07 File: 08-L.3266

Freshwater Diversion
—— Date: 12/01/09
Terrebonne Parish, LA @
A A rd a ma n Logged by: J. Kelley
& Associates, Inc, Driller: SIEER
Sheet 10f 1
T. Baker Smith, Inc. : :
' Baton Rouge Geotechnical Laborato Rig: Swamp B
Houma, LA AASHTO Accredited L.:bﬁraleo?ye.c LELAP Certificate No. 02052, 9 pBugey

USACE Validated

ARD LOGO1 01R 083266.GPJ LOGO1R.GDT 01/08/09

Location: Lat. 29° 29'35.76"
FIELD DATA LABORATORY DATA o Long, 90° 41' 45.48"
2 .% £ Atterberg Limits e Ug é E —— NAVD
Ground | Depth | & Field gg cWa:ert 3vry ium: g ia Other| = Surface Elevation: (ft., )
%= |Con -
Lot ki Rlﬁﬁfts gﬁ o | wen | LL| PL| PI @ &';§ L Description
&) 0.25 (P) 125
0:25(P) 110 92 | 31 | 61
025(P) | 0.03| 95 47
025(P) |0.03| 113 | 45 | 90 | 30 | 60
0.25(P) | 0.06 | 90 52
Jliads | iy B RN Berngomp e ]
L= 20 -
L 25_.
L 30 —
B 35 e
40
Ground Water Level Data Boring Advancement Method Notes
& Nofree water encounteredto [ 4" Nom. Dia. Short Flight Auger:
151t 0to 15 ft.

Boring Abandonment Method

Strata Boundaries May Not Be Exact




Lake

Boudreaux

Freshwater Diversion

LOG OF SOIL BORING B-09 File: 08-L3266

ARD LOGO101R 083266

=

\/ Free water first encountered

4" Nom. Dia. Short Flight Auger:
0to 10 ft.

4" Dia. Rotary Wash:

10 to 100 ft.

Boring Abandonment Method
Borehole grouted with cement/
bentonite upon completion

: Date: 12/08/09
Terrebonne Parish, LA Sy @
& Ardaman Logged by: J. Kelley
& Associates, Inc. Driller: SOE R
Sheet 2 of 3
T. Baker Smith, Inc. i .
’ Baton R Geotechnical Laborat Rig:
Houma, LA AASHTO Accredited ﬁgg;at%?yef LELAP Certificate No. 02052, . Sveanip BUBEY
USACE Validated
FIELD DATA LABORATORY DATA sl tg};;%_;u?,i gl
%ﬁ Atterberg Limits |, m% S e Elevation: Sk i NV
Ground DepthE Field gg’ﬁ‘ CWa::rt ?'vryp:itt 8%3 Other| 5 Surface Elevation: (ft., NAVD)
= = [Conten ei s 5ol
ey Rl;s,,tts gﬁ ) | wen | LL| PL| PI ¢°§§ & Description
Z GRAB
_45_ kS
o5 [ose| s | s
— 50
0.5 (P)
— 55
1.0 (P) 48 79 | 27 | 52
—60
Y oso
—65
1.0 (P) 0.89 | 47 74
—70
1.0 (P)
A75_..
|
K 1.0 (P) 065| 48 | 73
2
& 80 Continued Next Page
b Ground Water Level Data Boring Advancement Method Notes
Q
Q
Py
0]

Strata Boundaries May Not Be Exact




ARD LOGO1 01R 083266.GPJ

E Free water first encountered

4" Nom. Dia. Short Flight Auger:
0 to 10 ft.

4" Dia. Rotary Wash:

10 to 100 ft.

Boring Abandonment Method

Borehole grouted with cement/

bentonite upon completion

Lake Boudreaux LOG OF SOIL BORING B-09 File: 08-L3266
Freshwater Diversion Date: 12/08/09
Terrebonne Parish, LA : B A d ’
A r ama n Logged by: J. Kelley
& Associates, Inc. Driller: SER
Sheet 3 of 3
T. Baker Smith, Inc. i -
' Baton R G hnical Lab Rig:
Houma, LA AASHTO Accredited ﬁl;nga;%e,c Lrgiip?::rqﬁ‘fgge No. 02052, 9 Swamp Evgoy
USACE Validated
FIELD DATA LABORATORY DATA sl o
@ 'gﬁ Atterberg Limits = o % § 3 : A . NA
Grourid| Bapih | Field g gg Water |Dry Unit 3§ & Oter l; Surface Elevation: N/A (ft.,, NAVD)
Water | (feet) g Test E-Lv Content| Weight LL L -3 &2 8 by 0
Level “ Results 85 ) | (pch PL| Plpag Description
:I 15(P)
—85
1.5 (P) 1.47 | 119 49 (99 | 32 | 67
—90
1.0 (P)
95
H1 o® |o7e| 32 | s
iy S R Sei [ e gt g Boring completed at 100/t |
105+
110~
115
ol
g 120
B Ground Water Level Data Boring Advancement Method Notes
(0]
Q

Strata Boundaries May Not Be Exact




Lake Boudreaux LOG OF SOIL BORING B-13 File: 08-L.3266

ARD LOG01 01R 083266.GPJ LOGD1R.GDT 01/08/09

Freshwater Diversion
- ML Date: 12/06/09
Terrebonne Parish, LA Emer w
A rd a m a n Logged by: J. Kelley
& Associates, Inc. Driller:  S.E.R.
i Sheet 2 of 2
T. Baker Smith, Inc. Baton Rouge Geotechnical Laboratory Rig: Swamp Buggy
Houma, LA AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated
Location: Lat. 29° 29'3.3"
FIELD DATA LABORATORY DATA ] kit ot
8 is Atterberg Limits ¢ o g o i A
Ground | Depth s Field ggg Cwa:ert l'\)Nry 'Ugit gé E Other| urface Elevation: (ft., )
== n e . -
vl il ngs}ts (EJ“ | men | LL| PL| pIEE 8 o Description
0.5 (P)
45
:[ 0.25(P) | 0.13 | 60 64
e 50_
0.5 (P)
—55
;[D.S (P) 0.33 | 57 68
S e S Al e s L T Boring completed ateoft. |
= 65_
L 75..,,
|
80
Ground Water Level Data Boring Advancement Method Notes
3 Nofree water encounteredto | 4" Nom. Dia. Short Flight Auger:
10 ft. 0to 10 fi.
4" Dia. Rotary Wash:
10 to 60 ft.

Boring Abandonment Method

Borehole grouted with cement/
bentonite upon completion

Strata Boundaries May Not Be Exact




Lake Boudreaux
Freshwater Diversion

LOG OF SOIL BORING B-14 File: 08-L3266

ARD LOGO1 01R 083266.GPJ LOGO1R.GDT 01/08/09

10 ft.

] Nofree water encountered to

4" Nom. Dia. Short Flight Auger:
0 to 10 ft.

4" Dia. Rotary Wash:

10 to 40 ft.

- R Date: 12/06/09
Terrebonne Parish, LA e @
A Ardaman Logged by: J. Kelley
& Associates, Inc. Driller: S E R
Sheet 1 of 1
T. Baker Smith, Inc. ) .
d Baton R Geotechnical Laborat Rig: S B
Houma, LA AASHTO Accr:dcl‘{:ed ﬁ:girateurye.c LrI'ERl:jRPanr;iigge No. 02052, 9 ealiidas o
USACE Validated
FIELD DATA LABORATORY DATA Eptavow: tﬁkg’é’g;o%i ol
%5 Atterberg Limits | o 3 :’% ol ; . ﬂ -
Ground Field ggg Mater |ory Unit g%;, Other| urface Elevation: (f., )
< |Conten eil (=
pioe ngj}ts 535 o | pon | LL| PL| PSS 8 - Description
=4 025(P) | 045| 55 | 69
0.25(P) | 0.26 | 44 75
0.75(P) | 0.56 | 46 74
0.75(P) | 0.38 | 96 26
0.5 (P) 0.16 | 123 | 40
0.25(P) | 0.13 | 87 49
—15
:[ 0.25 (P)
—20
0.25 (P) 0.12 | 150 34
25
0.25 (P)
30
0.75(P) [ 0.19| 290 | 18
=35
1
s B
l 40 —__;__Ba;ing_compjefnd at 40 ft
Ground Water Level Data Boring Advancement Method Notes

Boring Abandonment Method

Borehole grouted with cement/
bentonite upon completion

Strata Boundaries May Not Be Exact




Lake Boudreaux
Freshwater Diversion
Terrebonne Parish, LA

LOG OF SOIL BORING B-15 File: 08-1.3266

e W

e

Ardaman

Date: 12/07/09
Logged by: J. Kelley

& Associates, Inc. Driller: SER
. Sheet 1 0of 2
T. Baker Smith, Inc. ; "
’ Baton R Geotechnical Laborat Rig:
Houma, LA AASHTO Accredited Egggrat?)?ye.c LELAP Cartificate No. 02052, '9 Swamp Buggy
USACE Validated
Location: Lat. 29° 28'55.38"
FIELD DATA LABORATORY DATA - Long. 90° 40' 53.28"
g & Atterberg Limits o m% g L
Ground | Depth Field ﬁ’;ﬁ, Water [Dry Unit gga : e . Surface Elevation: N/A (ft., NAVD)
Water | (feet) |E  Test %Ev Content| Weight S8 e 2 —
Level % Results oﬁ @) | tpch) | LL| PL| Pl o Description
=2
== 0.25(P) | 0.09 | 63 61
=5 0.25(P) | 0.16 | 61 66
0.5 (P) 0.16 | 61 65 | 91| 29 | 62
0:5(P) 74
= 1 0 =
1511
q 0.13 | 107 | 43
—20
-
-25
:[ 0.5 (P) 0.20 | 519 9 |739|474|265
—30
q 0.25 (P)
~35
W :_I 0.25(P) | 0.18| 71 61
40 Confinued Nexi Pags
Ground Water Level Data Boring Advancement Method Notes

ARD LOG01 01R _083266.GP.J LOGO1R.GDT 01/08/09

] Nofree water encountered to
10 ft.

0to 10 ft.
10 to 60 ft.

4" Dia. Rotary Wash:

4" Nom. Dia. Short Flight Auger:

Boring Abandonment Method
Borehole grouted with cement/
bentonite upon completion

Strata Boundaries May Not Be Exact




Freshwater Diversion

Lake Boudreaux LOG OF SOIL BORING B-15 File: 08-L3266

ARD LOGO1 01R_083266.GPJ LOGO1R.GDT 01/08/09

2 o) Date: 12/07/09
Terrebonne Parish, LA ey U
A A I‘d a ma n Logged by: J. Kelley
& Associates, Inc. Driller: S ER
Sheet 2 of 2
T. Baker Smith, Inc. ; -
' Baton R Geotechnical Laborato Rig: Swamp Bu
Houma, LA AASHTO Accr:d?t’:.-d ‘E‘éﬁimt%?f.” L?EJCL?AP Certiﬁcge No. 02052, = P Bgey
USACE Validated
FIELD DATA LABORATORY DATA ] A o e
§ is Aterberg Limits ¢ o & & | surtace Elovation: NiA gt NAVD
Ground | Depth & Field 8 2% ater |:‘;Nry u::t §'§5 Other| = urface Elevation: (ft., )
o £ |Conten ei =
e i - RI:SRS Eﬁ @ | men | LL| PL| PIIEE g & Description
il 0.25 (P)
—45
0.25(P) | 043 | 55 67
—50
Y oo
—55
—‘—Aliﬂ.s (P) 0.26 | 69 71
Lt i s Tiid G SN I il g Boring completed at60ft. |
— 65_
= 70 =
= 75 el
80
Ground Water Level Data Boring Advancement Method Notes
3] Nofree water encounteredto | 4" Nom. Dia. Short Flight Auger:
10 ft. 0to 10 ft.
4" Dia. Rotary Wash:
10 to 60 ft.

Boring Abandonment Method

Borehole grouted with cement/
bentonite upon completion

Strata Boundaries May Not Be Exact




Lake Boudreaux
Freshwater Diversion

LOG OF SOIL BORING B-16 File: 08-L3266

ARD LOG01 01R 083266.GPJ LOGO1R.GDT 01/08/09

5 e L Date: 12/07/09
Terrebonne Parish, LA By g
A Ardaman Logged by: J. Kelley
& Associates, Inc. Driller: S ER
Sheet 1 of 1
T. Baker Smith, Inc. Baton R Gislschniaal iaberst Ria:
Houma, LA AASHTO Accredited ﬁ:gira;?ya.c LELAP Certificate No. 02052, » Swamp Buggy
USACE Validated
Location: Lat. 29° 28'51.24"
FIELD DATA ; LABORATORY DATA 2 Long. 90° 40° 41.76"
F BE Atterberg Limits e m%[ ﬁ. o El ion: N/A AVD
Ground | Depth ; Field ggg‘ CWatt:rl ?Nry_u.;‘;t 3%5 Other| = Surface Elevation: N/A (ft., NAVD)
feet £ < [Conten ei H 1.
posrrl R [ R:z:}ts Eﬁ @ | twoh | LL| PL| pi @ £§ @ Description
AV 4
0.25 (P) 642
=8 0.25(P) | 0.14 | 61 65
0.25(P) | 0.13 | 67 63
0.25(P) | 0.13 | 68 62
—10
0.5 (P)
=15
q 0.25(P) [0.15]| 103 | 45
—20
=25
;[ 0.25 (P)
—30
0.5 (P) 0.16 | 448 11
—35
& O
40 Boring completed at 40 ft
Ground Water Level Data Boring Advancement Method Notes i Y

\/ Free water first encountered

S! Water level after 15 mins.

4" Nom. Dia. Short Flight Auger:
0to 10 ft.

4" Dia. Rotary Wash:

10 to 40 ft.

Boring Abandonment Method
Borehole grouted with cement/
bentonite upon completion

Strata Boundaries May Not Be Exact
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From: Guidry, Kent J [kg2688@att.com]

Sent: Wednesday, March 25, 2009 10:30 AM

To: Marc J. Rogers

Subject: at&t billing estimate for the Lake Boudreaux Basin Project on Hwy 57

AT&T Southeast Region

MGR OSP PLNG & DESIGN SE/CA
Office: 985-580-7165

Fax: 985-580-7166
kent.guidry@att.com

3/25/2009



Network Operations S. La.
5565 Hwy 311
Houma, La. 70359

AT&T - Southeast Region T: 985-580-7165
at&t Specialist — OSP Facility Design F: 985-580-7166

March 25, 2009

T. Baker Smith, Inc.
P.0. Box 2266
Houma, La. 70361

Dear Sir:

Billing for the Lake Boudreaux Basin
Freshwater Diversion Project TE-32a on Hwy 57.
Estimated cost to relocate existing buried até&t
facilities.

Total Estimated Cost = $20,804.45

Yours truly,

of Y.
gs S
Kent J. Guidry

Specialist — OSP Facility Design
AT&T

A
&é@ Proud Sponsor of the U.S. Olympic Team



Souﬁ]}u C@asﬂ Gas Co., I[lmc,

DISTRIBUTING NATURAL GAS
Established 1944

PHONES:
P.0. BOX 470
RACELAND, LOUISIANA oo il 72
MARTIN J. ST. ROMAIN, II 70394 HOUMA 872-0376
PRESIDENT GOLDEN MEADOW 475-5771

March 25, 2009

T Baker Smith
P O Box 2266
Houma, LA 70361

Atin: Marc J Rogers, Sr., P.E.

RE: DNR Project TE-32A
Lake Boudreaux Freshwater Introduction Project

Dear Mr Smith:
Enclosed you will find a proposal for the relocation and reinstallation of the gas main for the
Lake Boudreaux Freshwater Introduction Project. If any additional information is needed, please

do not hesitate to call me at 985 537-5281.

Yours Truly,

WST.@@»

Michael St Romain
Vice President
South Coast Gas Co., Inc

Attachment

“Sta:ttu - Mone Economizcal - More %zfzuu[aﬁ[’z”



South Coast Gas Co., Inc.

Raceland, LA
(985) 537-5281
03/25/2009
Hwy 57
Lake Boudreaux Freshwater Introduction Project
Material:
1,180 ' Pipe - Plastic - 3" 3.00 3,540.00
1,180 ' Wire - #12 0.09 106.20
2 Valve - 3" Plastic 271.75 543.50
4 Elbow - Plastic - 3" 9.12 36.48
4 Collar - Plastic - 3" 13.04 52.16
2 Valve Box 47 .14 94.28
1 Pipeline Markers 19.09 19.09
4,391.71
Labor & Equipment 9,462.04
Supervision & Overhead 2,803.92
TOTAL 16,657.67
Date Started:
Date Completed:
Foreman:

Approved By: ,

/ﬁichael St. Romain




WR-19-2008 10:27  FRON-SOUTH LOVISIANA ELECTRIC CO-OP ASSOC +9858513644 T-627  P.001/002  F-587

S
o

South Louisiana Electric Cooperative Association
P.O. Box 4037, Houma, LA. 70361

Facsimile Transmission

March 19, 2009

Attention:  Mr. Mark Rogers
Company: T.Baker Smith & Son

Telephone#:
Faxd#: 868-5843
Subject: SLECA Electric Line Removal & Reinstall Hwy 57 @ Lake

Boudreaux freshwater diversion project

Sender: Rickie Pitre
Sender Telephone#: (985) 876-6880 Ext. 223
Sender Faxi#: (985) 851-3644

You should receive 2 pages
Please call if you do not receive all pages

COMMENTS:

Dear Mr. Rogers: Per your request, cost information to have SLECA remove its existing

electric lines to clear the Lake Bourdreaux/Hwy 57 bypass project area is $9,608.86 to remove

existing lines, establish temporary by-pass route, maintain existing electric services o (2) two

homes and then re-establish original route once project is completed.

Thanks

Rickie Pitre




F.uJberuue r=3or

I1=oct

+HEAED 13644

FROM-SOUTH LOUISIANA ELECTRIC CO-0F ASSOC

10:28

MAR-18-2008

\ ;n»npa

T se

&uw
J %’ wlf
. 4¢

v
.Mﬁ ) 34
Rélocate mu_.mn:.m )
SLECA line pole uaa—
new mmv take off
190" feet south to

B

.\ clear bypass road
/4

A~

/

&
/

mv
o

&

Future freshwiter

diversion croising

- .

@ @ -

(

T : . . .. p

ﬁ v 8
\\
T

1

e %l

y

77 L 2Ll

\\\H\\\\§<\\\\\\\

5
o
S
sl
W

v

3

e,
[
[
f
\

g,l.‘

r RE: SLECA W.0 Q346422 J

Labor & mater Jial to ckiocate

GC main line (for Lake|Boudreaux
Freshwater di [version jjroject

§9,608. {86

/&0 \l \\%/ Y

T~Hea TM@%

4/0 °

2o



gl
[ R ke e I ] T R RE 5
T. BAKER SMITH & SON, INC.

TELEPHONE: (985) B68-1050

NEW ORLEANS PHONE: (504) 586-8222
FAX: (985) B68-5843

WEBSITE: www.tbsmith.com

412 SOUTH VAN AVE.
HOUMA, LOUISIANA 70363
P.0. BOX 2266

HOUMA, LOUISIANA 70361

December 19, 2001

Gulf South Pipeline

P. O. Box 4095

Houma, LA 70361

Attention: Mr. Gerald P. Roser, Jr., Area Business Leader

Dear Mr. Roser:

Re:  Lake Boudreaux Freshwater Diversion Project
TE-32a

We appreciate your efforts and the time you and the staff at Gulf South Pipeline (GSP) afforded

us last week. We thought the meeting was very informative and this correspondence will hopefully
document the results of it.

The following are requirements of GSP as regards the project.

* Notify GSP 48 hours in advance of equipment operating in pipeline canals.

* Provide GSP with plans of project with emphasis on water velocities and pipeline/
pipeline canal erosion protection.

* Be responsible for GSP costs associated with project coordination such as engineering
plan review, legal services to prepare and/or review right-of-way and/or permits to
operate within GSP right-of-way, and on-site representation during construction
activities requiring GSP inspectors.

Gulf South Pipeline will:

e Provide as-built information on main line valve risers.

* Provide copies of rights-of-way for its pipelines.

 Allow fill to be deposited within its existing pipeline canals and/or rights-of-way
provided it is done in a manner that will not harm the integrity of the pipelines and
subject to project plan review and approval by GSP.

The primary benefits resulting from the project will be reduction in saltwater intrusion by

introduction of freshwater, construction of water control structures, and beneficial dredge material
placement.



December 19, 2001
Page 2

Secondary benefits may include increased pipeline protection and minimization of existing
spoil bank erosion resulting from beneficial dredge material placement.

Again, thanks for the meeting. If you have any questions concerning the contents of this letter,
please call us. We feel that by working together closely on this project, many more benefits besides
the ones listed may be realized.

Sincerely yours,
T. BAKER SMITH & SON, INC.

o

Marc J. Roge&’, L F.

MIR/pdb

Cc/Mr. Dan Llewellyn
Cc/Mr. Ronnie Paille



GTBS S) T. BAKER SMITH, inc.

412 South Van Avenue Houma, Louisiana 70363 = Post Office Box 2266 Houma, Louisiana 70361
Main Line: 985.868.1050 = Toll Free: 1.866.357.1050 = Fax: 985.868.5843 e Online: www.tbsmith.com

February 17, 2009

Mr. Emery R. Chauvin, Jr., P. E.
Consolidated Waterworks District No. 1
P. O. Box 630

Houma, LA 70361

Dear Mr. Chauvin:

Re: DNR Project TE-32A
Lake Boudreaux Freshwater Introduction Project

Pursuant to our meeting last week, transmitted for your review and consideration
is a proposed sequence of construction with attached sketches for the installation and
removal of a temporary 8” and 12” by-pass. The temporary by-pass will allow for

construction of a freshwater diversion structure along La. Hwy. 57. All relocation costs
will be paid for by DNR.

Your comments and questions would be greatly appreciated.

Sincerely yours,

Marc J. Rogeﬁ Sr., P.E.

MIJR/pdb
Enc.

Cc w/enc.:Jeff Loup, P.E.

08174213

PLANNING DESIGN CONSTRUCTION MANAGEMENT OPERATIONS COMPLIANCE



LAKE BOUDREAUX FRESHWATER INTRODUCTION PROJECT
DNR Project TE-32A

TEMPORARY WATERLINE RELOCATION
SEQUENCE OF CONSTRUCTION FOR 8-INCH Cl & 12-INCH AC
February 17, 2009

1) Contact Consolidated Waterworks District No. 1 (CWD#1) prior to beginning. CWD#1 will
open and close main line valves to facilitate 8-inch & 12-inch by-pass installations.

2) Cut-in locations to be field determined.

3) Contractor shall use a Department of Environmental Quality certified subcontractor or shall
have DEQ certification for working on Asbestos Cement Pipe cut-ins and removal/disposal.
Proof of certification is required.

4) After cutting in on each end, pressure test, disinfect and flush in accordance with technical
specifications. Provide negative sample before placing new lines in services.

5) Remove 8-inch CI and/or 12-inch Asbestos Cement between cut-ins and install 8-inch CI
and/or 12-inch MJ Plug with blocking.

6) Place temporary 8-inch and/or 12-inch C900 on line and transfer any services to new 12-inch
C900. CWD#1 will tap new 12-inch C900 and relocate meter. Contractor shall be
responsible for reconnection on customer’s side of meter. Contractor shall bear the cost of
the service transfer on each side of the meter.

7) Subsequent to construction of the water coutrol structure, contact CWD#1 and coordinate
removal of temporary 8-inch CI and/or 12-inch C900 by-pass and installation of new 8-inch
CI and/or 12-inch C900 waterline across water control structure.

8) Cut-in 8-inch CI and/or 12-inch MJ Valves and install Bac-“T” stations and flushing lines.
Pressure test, disinfect and sample new 8-inch CI and/or 12-inch C900 waterlines.

9) With assistance from CWD#1, remove 12-inch Flg x MJ Valves & Boxes and install 12-inch
blind flanges. Remove 8-inch CI and/or 12-inch C900 by-pass. All pipe and valves removed
remain the property of CWD#1. Contractor to deliver all materials to CWD#1 yard at
Howard Avenue.

081 742seqeonst
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APPENDIX F

LaDOTD COMMUNICATIONS



@ TBS S) T. BAKER SMITH, .

17534 Old Jefferson Highway, Suite C-1 Prairieville, Louisiana 70769 e Post Office Box 508 Prairieville, Louisiana 70763-0508
Main Line: 225.744.2100 = Toll Free: 1.866.357.1050 e Fax: 225.673.6550 e Online: www.tbsmith.com

January 26, 2009

MEMO TO: Maury Chatellier, P. E. and Andrew Beall, P. E.
FROM: Marc J. Rogers, Sr., P.E.
RE: Lake Boudreaux Freshwater Introduction Project (TE-32a)

This memo is a record of the meeting held on Thursday, January 22, 2009 at the DOTD District
Office on Lakeshore Drive in New Orleans. Attached is a copy of the attendance list.

In the meeting, discussions generally revolved around the preliminary detour road drawing
prepared for the meeting by TBS. The geometry and typical roadway section were discussed as well as
the use of construction signage and concrete barricades. In addition, there was some discussion of the
need for guard rails, maintenance drive, double gates and fencing for the maintenance of the 6-10'x10°
RCBs cross-drain structure, automated sluice gates and trash screen. The dredge channel alignment
and beneficial fill areas, as shown in Exhibit D of the Addendum to the Conceptual Design Report,
were discussed in general as well.

The following are action items for T. Baker Smith, Inc.
1) Send preliminary detour road drawing in pdt format to DOTD District contacts: Lyle
LeBlanc, Ennis Johnson & Glenn Richard.
2) Additional drawings for detour road plans include: detour signage plan and sequencing
of construction drawings.

3) Confirm ADT and existing posted speed limit.
4) Distribute meeting notes to attendees for comments.

The following other topics and actions were discussed:

1) We plan to have the Data Collection Report delivered by the end of January.
2) We plan to have the 30% Design Submittal delivered by April 1, 2009.

MIR/jjl
Attachment (1)

Copied for: Maury Chatellier, Andrew Beall, John Monzon, Glenn Richard, Lyle LeBlanc, Bruce
Perdue and Ennis Johnson.

PLANNING DESIGN CONSTRUCTION MANAGEMENT OPERATIONS COMPLIANCE




Page 1 of 1

Peggy D. Bourg

From: Marc J. Rogers

Sent:  Wednesday, March 11, 2009 11:40 AM
To: Jeff Loup
Subject: Fw:

From: DennisHebert@dotd.la.gov
To: Marc J. Rogers

Sent: Wed Mar 11 10:40:15 2009
Subject:

Marc

| reviewed the revised copy of the signing plan for the Lake Boudreaux Freshwater Introduction Project (TE-32a)
and find it to be correct and complete.

Dennis Hebert
District Traffic
Operations Engineer

3/31/2009



STATE OF LOUISIANA

DEPARTMENT OF TRANSPORTATION AND DEVELOPMENT

MEETING SIGN-IN SHEET

State Project No. Date: (/2a/04
Name: (Lo Loudeavn Basw Parish: TERREBonNE
Fa’eﬁz-u_::te/ Prversen ,M—y'ez;‘['
Attendees
Name Org./Dept/Agency Phone No. E-mail
Ennis  Sohasen LAYOTO(02) 504 -8l6~-734f Ennis Thaseai@ kbl i 00
Mary, ‘%‘?GH’VI:; T8RS 986 225 9220 | Marer@thamilhlcom
_ 2 83 225 03 CA4o | jeftletbsunith .coum
W Cruce /& r» DOTD Soy ¥3F7 303 |WPERPUE@ Dord, ch.eul!
LA Manzon | ( X PR 215 - U2 -a50 M Menzen e LA, \30\/
A7 (e Slne | o7 G455 - £5€ 2YOS| vt I cEB (@ ;4 Fou

AN EQUAL OPPORTUNITY EMPLOYER

A DRUG FREE WORKPLACE




(S TBS S) T. BAKER SMITH, inc.

17534 Old Jefferson Highway, Suite C-1 Prairieville, Louisiana 70769 e Post Office Box 508 Prairieville, Louisiana 70769-0508
Main Line: 225.744.2100 e Toll Free: 1.866.357.1050 = Fax: 225.673.6550 e Online: www.tbsmith.com

February 20, 2009

Mr. Lyle Leblanc, P.E.

Houma Area Engineer

Louisiana Department of Transportation and Development
P. 0. Box 1270

Gray, LA 70359-1270

Dear Mr. Leblanc:

Re: DNR Project TE-32A
Lake Boudreaux Freshwater Introduction Project

Pursuant to our meeting on January 22" at the DOTD District Office on
Lakeshore Drive in New Orleans, transmitted for your review and consideration is a draft
of the proposed Construction Signage Layout for the above referenced project. The
temporary by-pass will allow for construction of a freshwater diversion structure along
La. Hwy. 57.

Your comments and questions would be greatly appreciated. Please send a copy
of any comments to Marc Rogers, Sr., P.E. at 412 South Van Avenue Houma, LA 70363.

Sincerely yours,

T. BAKER SMITH, INC.

JiL/cg
Enc.

Cc w/enc.:
Michael Stack, P.E., DOTD District Engineer Administrator
Marc Rogers, P.E., T. Baker Smith, Inc. Engineering Vice President

081742t7

PLANNING DESIGN CONSTRUCTION MANAGEMENT OPERATIONS COMPLIANCE
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APPENDIX G

DETAILED COST ESTIMATE



North Lake Boudreaux Basin Freshwaler Introduction and Hydrologic Management (TE-32a)

|. Base Bid Items

PROBABLE PROJECT CONSTRUCTION COST
NORTH LAKE BOUDREAUX FRESHWATER INTRODUCTION AND HYDROLOGIC MANAGEMENT (TE-32a)
OFFICE OF COASTAL PROTECTION & RESTORATION

95% Design Cost Estimate

081742 95% Cost Estimate_A.xls
T. Baker Smith, Inc

Page 1

Item No. | Spec. No. |Description Quantity Unit Unit Price Total Price
1 TS-1 Mobilization & Demobilization 1 LUMP 630,000.00 | { 630,000
2 TS-2 Surveys 1 LUMP 175,000.00 175,000 | —
3 TS-3 30-Lb. Class Rock 330 TON $ 95.00 31,350
4 TS-3 55-Lb. Class Rock 2,800 TON $ 95.00 266,000
5 TS-5 Earthen Plug 1 LUMP |$ 12,600.00 12,600
6 TS-4 Containment Dikes 7,900 LF $ 16.00 126,400
7 TS-6 Mechanical Dredging 203,000 CcY $ 40018 812,000
8 TS-7 Hydraulic Dredging 235,000 CY 500|% 1,175,000
9 TS-8 Water Control Structures Type.-1 1 EA 25,000.00 | $ 25,000
10 TS-9 Water Control Structures Type -2 1 EA 100,000.00 | $ 100,000
11 TS-10 Structural Excavation 20,000 cY $ 15.00 | § 300,000
12 TS-10 Cofferdam 1 LUMP $ 600,000.00 600,000
13 TS-11 Heavy Duty Sluice Gates 6 EA $ 183,000.00 1,098,000
14 TS-12 Portable Actuators 2 EA 3,000.00 6,000
15 TS-13 Precast Concrete Access Bridge il LUMP 210,000.00 210,000
6 TS-14 Galvanized Steel Trash Screens 6 EA b 30,000.00 180,0
17 TS-15 Metal Handrails 190 LF 3 90.00 17,100
18 TS-16 Steel Guard Railing 35 LF $ 60.00 2,100
19 TS-17 Galvanized Steel Walkways 1 LUMP, $  35,000.00 35,000
20 TS-18 Galvanized Steel Steps 1 LUMP $ 6,000.00 6,000
21 TS-19 Dewatering Sheetpile Needles and Storage Rack 1 LUMP $ 60,000.00]% 60,000
22 TS-20 Control Room 1 LUMP |$ 75,000.00]|8% 75,000
23 TS-21 Electrical 1 LUMP $ 120,000.00 (% 120,000
24 TS-22 Water Line Relocation 1 LUMP $ 117,600.00| 117,600
25 TS-22 SLECA Power Line Relocation 1 LUMP $ 12,00000 % 2,000
26 TS-22 AT&T Communications Line Relocation 1 LUMP $ 25,000.00| 9% 25,000
27 TS-22 Charter Communications Line Relocation 1 LUMP p 12,000.00| % 12,000
28 TS-22 South Coast Gas Line Relocation 1 LUMP p 20,000.00 | § 20,000
29 201-01 Clearing & Grubbing 42 AC ] 4,500.00 | $ 189,000
30 202-02 Removal of Surfacing & Stabilizing Base 1,540 SY $ 6.00| 9% 9,240
3 203-01 General Excavation 90 cY $ 19.00 1,710
32 203-02 Drainage Excavation (Detour Road) 100 CY $ 20.00 2,000
33 203-03 Embankment (LA Hwy. 57) 300 CY $ 23.00 6,900
34 203-07 Borrow (Vehicular Measurement) 4,200 CcY $ 20.00 84,000
35 203-08 Geotextile Fabric 3,450 SY $ 2.50 8,625
36 301-02 Class | Base Course (36" thick) 1,000 8Y § 70.00 70,000
37 302-02 Class Il Base Course (10" thick) 1,540 SY $ 36.00 55,440
38 304-02 Lime Treatment (Type B)(10" thick) 1,540 SY 5 4.50 6,930
39 401-02 Aggregate Surface Course (Adj. Veh. Measurement) 600 CY $ 60.00 | § 36,000
40 502-01 Superpave Asphaltic Concrete 525 TON 3 80.00 | § 42,000
41 702-01 Junction Boxes 2 EA 5,340.00 | § 10,680
42 702-02 Combination Mesh and Barbed Wire Fence 600 LF 25.001 % 15,000
43 705-05 Double Swinging Driveway Gates 2 Dbl. Gate 1,200.00 2,400
44 717-01 Seeding 1,260 LB. 9.00 11,340
45 718-01 Fertilizer 42,000 LB. 0.50 21,000
46 725-0 Temporary Detour Road 3,350 SY 58.00 194,300
47 729-01 Traffic Signs & Devices 1 LUMP 30,000.00 30,000
48 730-18 Service Pole 1 EA 605.00 605
49 740-01 Construction Layout 1 LUMP 25,000.00 25,000
50 803-03(a) _|Steel Sheetpile Wall (Retaining Walls) 6,120 SF 60.00 367,200
51 803-03(b) _|Steel Sheetpile Wall (Scour Curtain Walls) 8,790 SF 50.00 439,500
52 804-01(a) _|Precast Concrete Piles (12" Square) 640 LF 50.00 | 9 32,000
53 804-01(b) Precast Concrete Piles (14" Square) 5,785 L b 60.00 | § 347,100
54 804-02 Treated Timber Piles 520 LF 2500 % 13,000
55 804-05 Precast Concrete Test Piles 2 EA $ 35,000.00 | $ 70,000
56 805-01 Class A Concrete 1,800 CY $ 800.00 | $ 1,440,000
57 805-06 Class R Concrete 120 CcY $ 400.00 | § 48,000
58 805-12 Reinforced Concrete Box Culverts (10' X 10 600 LF $ 1,000.00 | § 600,000
59 813-01 Concrete Approach Slabs 16 SY, $ 200.00 [ $ 3,200
Subtotal $ 10,431,320
Contingency 10% b 1,043,132
TOTAL b 11,474,452

December 31, 2009
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BAYOU PELTON SIDE CHANNEL CUT VOLUMES

TOTAL BAYOU PELTON CHANNEL CUT (yd°)=

234,690.56

STATION DISTANCE CUT AVGAREA VOLUME
ft fi: fi2 yd?
12+19 752.28 DREDGING QUANTITIES
197.0 850.59 6,206.12 ’BAYOU PELTON CHANNEL
14+16 i 948.89 Length (ft) Channel Volume (yd’)
200.0}, 1,006.99 7,459.15 6,532.00 R0.36
16+16 1,065.08 Total Volume =
205.0] "\ 1,047.48 7,953.09
18+21 1,029.88 CONEYANCE CHANNEL
227.0 X 1,059.27 8,905.71 Length () Channel Volume (yd*) Berm Volume (yd*)
20+48 1,088.6 6,884.53 YT 1,603.41
181.0 1,079.20 7.234.64 Total Volume= ___
22+29 1,069.74] \
203.0 N,071.86 8,058.76
24+32 1,073.97 pY
210.0 1,088.38 8,309.58
26+42 1,062.78 i
200.0 1,064.48 7,885.00 p
28+42 1,066.17 v
201.0 1,059.87 7,890.11
30+43 1,053.56
198.0 ~ 1,032.18] _\ 7.569.28 g
32+41 1,010.79 N /
201.0 1,012.18 753512 i
34+42 1,013.57 3
200.0 1,016.68 7,530.93
36+42 1,019.78 /
200.0 1,006.24 7,453.5 /
38+42 992.69 7
202.0 1,000.43 7,484.70 \
40+44 1,008.17 5\
202.0 1,003.84 7,510.17
42+46 999.50 LN
199.0 1,001.41 7.380.76 \
44+45 1,003.32 \
204.0 1,009.26 7.625/52 \
46+49 1,015.20
200.0 1,025.75 7/598.15
48+49 1,036.30 i
18.0 1,035.99 690.66
50+47 1,035.68 /
200.0 1.025.72] _ 7.597.93 \
52+47 1,015.76 A "\\
201.0 9972.09 7,385.52 \
54+48 968.41 / N
199.0 /984.09 7.253.07 \
56+47 999.76] / N
203.0 /  998.56 7,507.69
58450 997.36] %
197.0 / 988.83 7,214.76 \
60+47 980/29 \
209.0 977.19 7,564.17 ‘
62+56 974.09 \
202.0] / 969.96 7,256.74
54+58 I 965.83 N\
20740 941.30 7,216.60
66+65 b4 916.76
201.0 957.21 7,125.90
68+66 / 997.66
/194.0 995.32 7,151.52
70+60 992.97
B 191.0 979.93 6,932.06
72+51 / 966.88 \
204.0 921.87] _ 6.965.20 A
74+55 876.85 \
Vi 77.0 874.35 2,493.50 \
75+32 871.84
155.0 1,174.91 6,744.85
[ 76+87 1,477.98




CONVEYANCE CHANNEL VOLUMES

CONVEYANCE CHANNEL BERM VOLUMES

STATION DISTANCE CUT AVG AREA VOLUME STATION DISTANCE cuTt AVG AREA VOLUME
ft ft? fi yd® ft ft? ft2 yd®

78+60 1,030.00 1,028.57 78+60 132.00
130.00 4952.35 130.0 132.00 635.56

79+90 1,027.13 79+90 132.22
201.0 986.12 7,341.08 201.0 98.14 730.60

81+91 945.10 81+91 64.06
200.0 883.23 6,542.41 200.0 32.03 237.26

83+91 821.35 83+91 0.00
199.0 802.85 5,917.27 199.0 0.00 0.00

85+90 784.34 85+90 0.00
200.0 785.09 5,815.48 200.0 0.00 0.00

87+91 785.84 87+91 0.00
200.0 756.61 5,604.48 200.0 0.00 0.00

89+91 727.37 89+91 0.00
200.0 741.22 5,490.52 200.0 0.00 0.00

91+91 755.07 91+91 0.00
200.0 757.03 5,607.59 200.0 0.00 0.00

93+91 758.98 93+91 0.00
202.0 713.05 5,334.63 202.0 0.00 0.00

95+93 667.11 95+93 0.00
202.0 674.04 5,042.78 202.0 0.00 0.00

97+95 680.96 97+95 0.00
202.0 700.47 5,240.52 202.0 0.00 0.00

99+97 719.97 99+97 0.00
198.0 741.91 5,440.64 198.0 0.00 0.00

101+95 763.84 101495 0.00
200.0 766.67 5,679.00 200.0 0.00 0.00

103+95 769.49 103+95 0.00
199.0 775.12 5,712.88 199.0 0.00 0.00

105+94 780.74 105+94 0.00
202.0 768.55 5,749.89 202.0 0.00 0.00

108+06 756.36 108+06 0.00
228.0 788.32 6,656.92 228.0 0.00 0.00

110+34 820.28 110+34 0.00
213.0 794.30 6,266.11 213.0 0.00 0.00

112+47 768.31 112+47 0.00
199.0 803.53 5,922.28 199.0 0.00 0.00

114+46 838.74 114+46 0.00
201.0 827.09 6,157.23 201.0 0.00 0.00

116+47 815.44 116+47 0.00
196.0 800.35 5,809.95 196.0 0.00 0.00

118+43 785.26 118+43 0.00
205.0 789.44 5,993.90 205.0 0.00 0.00

120+48 793.62 120+48 0.00
200.0 804.02 5,955.70 200.0 0.00 0.00

122+48 814.42 122+48 0.00
197.0 817.56 5,965.12 197.0 0.00 0.00

124+45 820.69 124+45 0.00
199.0 715.99 5,277.11 199.0 0.00 0.00

126+44 611.29 126+44 0.00
201.0 669.77 4,986.03 201.0 0.00 0.00

128+45 728.24 128+45 0.00
205.0 762.24 5,787.38 205.0 0.00 0.00

130+50 796.24 130+50 0.00
196.0 795.51 5,774.81 196.0 0.00 0.00

132+46 794.78 132+46 0.00
204.0 812.71 6,140.48 204.0 0.00 0.00

134+50 830.64 134+50 0.00
195.0 823.01 5,943.96 195.0 0.00 0.00

136+45 815.38 136+45 0.00
202.0 731.10 5,469.71 202.0 0.00 0.00

138+47 646.82 138+47 0.00
199.0 616.86 4,546.49 199.0 0.00 0.00

140+46 586.9 140+46 0.00
199.0 699.02 5,152.04 199.0 0.00 0.00

142+45 811.14 142+45 0.00
201.0 813.11 6,053.12 201.0 0.00 0.00

144+46 815.07 144+46 0.00
199.0 823.29 6,067.92 199.0 0.00 0.00

146+45 831.5 146+45 0.00
200.0 799.48 5,922.07 200.0 0.00 0.00

147+45 767.46 147+45 0.00

TOTAL CONVEYANCE CHANNEL CUT (yd®)=

TOTAL CONVEYANCE CHANNEL CUT (yd*=__ 201,319.83

1,603.41




RONALD J. BOUDREAUX, P.E., INC.

CONSULTING & DESIGN ENGINEER
ELECTRICAL & CONTROL SYSTEMS

118 DOUBLE H DRIVE FAX (985) 537-1313
RACELAND, LA 70394 E-MAIL ribpe@bellsouth.net
P.O. BOX 1158

RACELAND, LA 70394 OFFICE (985) 537-5656
April 2, 2009 cors/lakeboudreaux/02

Mr. Marc Rogers, P.E.
T. Baker Smith, Inc.
P.O. Box 2266
Houma, LA 70361

RE: Lake Boudreaux Basin Freshwater Introduction
And Hydrologic Management
Project TE-32a
OCPR Contract 2503-08-13

Dear Marc:

As per your request, | submit the following Preliminary Opinion of Probable Electrical
Construction Cost:

Lake Boudreaux Basin Freshwater Introduction
And Hydrologic Management

Project TE-32a

OCPR Contract 2503-08-13

DESCRIPTION COST
MOTOR CONTROL CENTER/GATE WIRING $ 25,000
CONTROLS/PLC PROGRAMMING $ 25,000
EXTERIOR LIGHTING $ 12,000
BUILDING LIGHTING/WIRING $ 5,000
ELECTRICAL SERVICE ENTRANCE $ 10,000
10% CONTINGENCY $ 7,700
PRELIMINARY OPINION OF PROBABLE COST $ 84,700

Should you have any questions, please call at any time.
Very truly yours,

Ronald J. Boudreaux, P.E.
President

RJB/spb



LAND RIGHTS COST

4/1/2009
TRACT OWNER(S) EARNEST REMAINING
MONEY
1 Caillou Grove, LLC $1,000 $184,214
2 Charles Moorehead $500 $10,492
3 Charles Luke et al $500 $9,751
4,13 & 17 Zebec, LLC $500 $23,023
5 Earl Naquin $500 $8,812
6 Louis P. Whitney $500 $9,191
7 Shayne R. Mathes $250 $9,979
8 Stanley Boudreaux et al $500 $9,274
9 Ronald Lirette $250 $6,915
10 Louis Guidry et ux $250 $6,906
1 Stevie Guthrie $500 $7,297
12 Connelly M. Luke $500 $7,243
14 Ruffin Bourg et al $2,250 $9,417
15 Edwin J. Voisin $500 $4,419
16 Irvin P. Carlos et ux $500 $16,382
$323,315
Additional Permanent Right-of-way $8,000
Acquisition Cost R/w Documents #2 $18,685
Estimated Land Rights Cost Remaining $350,000
prepared by:

081742Landrightscost T. Baker Smith, Inc.



ESTIMATED CONSTRUCTION PHASE COST

4/1/2009

1 CONSTRUCTION ADMINISTRATION
52 weeks @ 5 days/week @ 1 hr./day @

2 INSPECTION
52 weeks @ 8 hrs./day @ 5 days/week @

3 REIMBURSABLES
Vehicle 52 weeks @ 5 days/week @ 8 hrs./day @

MISCELLANEOUS

ESTIMATED COST

081742const

$90 /hr.

$60 /hr.

$18 /hr.

$23,400

$124,800

$37,440

$14,360

$200,000

prepared by:
T. Baker Smith, Inc.
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State of Louisiana s mou

GOVERNOR

September 18, 2008

Mr. Marc Rogers, P.L.S.
T. Baker Smith, Inc.
412 South Van Avenue
P.O. Box 2266

Houma, LA 70363

Re: DNR Contract No. 2503-08-13, “Surveying Services and Engineering Assistance for Coastal
Restoration Projects”

Revised Notice to Proceed — Lake Boudreaux Freshwater Introduction Project (TE-32a) Design

Dear Mr. Rogers:

The Office of Coastal Protection and Restoration (OCPR) is in receipt of your proposal to perform the
referenced tasks pertaining to professional services for the captioned project. You are hereby
authorized to begin work in an amount not to exceed $872,937.00. This represents an increase of
$860,574.00 from the amount previously authorized. Written authorization from me is required
prior to performing any work which would exceed this authorized amount.

Please note that the work authorized by this Notice to Proceed is subject to the attached Technical

Memorandum No. 1 dated November 1, 2004 concerning “Dissemination of Information and Release
of Data.”

If there are any questions, please contact me at (225) 342-6871.

Sincerely,

g

Christopher P. Knotts, P.E. -
Chief, Engineering and Operations Division

cc: Maury Chatellier, P.E., Task Manager
Contract No. 2503-08-13

Post Office Box 443027 e Baton Rouge, Louisiana 70804-4027 e 617 North Third Street » 10* Floor e Baton Rouge, Louisiana 70802

(225)342-7308 o Fax (225) 342-9417 e hitp:/www.lacpra.org/
An Equal Opportunity Employer



G TBS S) T. BAKER SMITH, nc

412 South Van Avenue Houma, Louislana 70363 = Post Office Box 2266 Houma, Louisiana 70361
Main Line: (985) 868-1050 = Toll Free: 1 (866) 357-1050 = Fax: (985) 868-5843 « Online: www.tbsmith.com

June 13, 2008

Mr. Maury O. Chatellier, P.E.
Engineering Supervisor
Coastal Engineering Division
La. Dept. of Natural Resources
P. O. Box 44027

Baton Rouge, LA 70804-4027

Dear Mr. Chatellier:

Re: DNR Project TE-32A
Lake Boudreaux Freshwater Introduction Project

Pursuant to your 5/27/08 request, we are transmitting for your review and consideration
our engineering fees estimate for the Scope of Services provided on the referenced project. The
rates on these estimates should match our Contract No. 2503-08-13 for T, Baker Smith, Inc.,
FTN Associates, and Ardaman & Associates. The TBS estimate is provided in four (4)
spreadsheets. Each spreadsheet represents the fees associated with the projects listed in Table E
of the Addendum to the Design Conceptual Report dated 10/22/07, except that the budgets for
the Bayou Butler and miscellaneous water control structures were combined. Our modeling and
geotechnical subcontract estimates are separate too. Our estimate is based upon preparing plans
and specifications for one construction contract.

If you have any questions, please feel free to call me at 985-223-9230 or 985-852-3434
(cell phone).

Sincerely yours,

T. BAKER SMITH, INC.

44/[ Qé&’/l/»aﬁ?f(’&;_

Mare J. Roger@ o, P

MIR/pdb
Enc.
emailed

lakeb200812

PLANNING DESIGN CONSTRUCTION MANAGEMENT OPERATIONS COMPLIANCE



Louisiana Department of Natural Resources
DNR Cooperative Agreement No. 2503-08-13
Lake Boudreaux Freshwater Introduction Project (TE-32a)

TBS Job No. 2008.0000

Contract
Value

3.1 Data Acquisition

3.1.1 Surveys

St Topographic $ 66,163.00

3.1.1.2 |Bathymetric $ 12,513.00

3113 Magnetometer $ 18,399.00

3.1.1.4 |Cross-sections $ 55,820.00

3.1.1.5 |Control Work $ 30,039.00

392 Geotechnical Investigation $ 136,013.00
Totals| | $§ 318,947.00

4.0 Preliminary Design Review

4.1 Preliminary Design Report $ 64,541.00

4.2 Identify Affected Landowners $ 14,092.00

4.3 Preliminary Design Plans and Specifications $ 100,806.00

4.4 Draft Permit Drawings and Supporting Data $ 23,932.00
Totals| | $ 203,371.00

5.0 Final Design Review

5.1 Final Design Report $ 69,479.00

5.2 Final Design Plans and Specifications $ 236,111.00
Totals| | $§ 305,590.00

6.0 Final Design Package $ 32,666.00
Totals| | $ 32,666.00

Totals $ 860,574.00




Danielle,

Please revise task 5 to reflect the accurate amount of $860,574.00. The $916,246 is
inaccurate.

Thanks

Maury O. Chatellier, P.E.

Engineer Manager

Office of Coastal Protection and Restoration
225-342-5944

maury.chatellier@la.gov

----- Original Message-----

From: Maury Chatellier

Sent: Wednesday, November 05, 2008 7:47 AM
To: Danielle Stafford

Subject: RE: Contract # 2503-08-13

I hope to have you something by oL .o ccsiva

Maury O. Chatellier, P.E.

Engineer Manager

Office of Coastal Protection and Restoration
225-342-5944

maury.chatellier@la.gov

-----Original Message-----
From: Danielle Stafford
Sent: Wednesday, November 05, 2008 7:22 AM
To: Maury Chatellier

Subject: RE: Contract # 2503-08-13

Maury,

The cost proposal that | had to go along with the amendment is a draft. | need a finalized
cost estimate in order to issue a Notice to Proceed to increase this task.

FYI - | will be leaving at noon tomorrow and will not return until next Wednesday. If you
can't get this information to me before then, please send it to Barry Zeringue and he can
handle it in my absence.

Thanks!

----- Original Message-----

From: Maury Chatellier

Sent: Monday, November 03, 2008 2:49 PM
To: Danielle Stafford

Subject: Contract # 2503-08-13



Danielle,

I just processed an invoice for T. Baker Smith on the North Lake

Boudreaux project (Task 5 on their IDIQ). $916,246
should be added to Task 5 to cover the
new design effort — the recent $1,000,000 amendment will cover this.

Contract # 2503-08-13

Thanks,

Maury O. Chatellier, P.E.

Engineer Manager

Office of Coastal Protection and Restoration
225-342-5944

mau_rx.chatellier@la. gov
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Coastal Environments , Incorporated

Services:

Applied Science
& Planning

Environmental
Restoration &
Monitoring

Cultural Resources
Management

Geographic
Information
(GIS) Services

Litigation Services

Website:

www.coastalenv.com

Corporate Office:

1260 Main Street

Baton Rouge, LA 70802
Ph (225) 383-7455

Fax (225) 383-7925

Other Locations:

127 Babcock Farm Road
Appomattox, VA 24522
Ph/F (434) 352-4168
cpearson @ coastalenv.com

525 S. Carancahua Street
Corpus Christi, TX 78401
Ph (361) 854-4885

Ph (361) 884-6626

Fax (361) 884-1844
bguevin @ coastalenv.com

812 Water Street
Biloxi, MS 39530

Ph (228) 385-5547
Fax (228) 385-5548
rellis@coastalenv.com

302 Saint John Street
Madisonville, LA 70447
Ph/F (985) 845-2879
mgagliano @coastalenv.com

2025 Lakeshore Dr.
CERM RM 443

New Orleans, LA 70122
Ph (504) 280-4082

Fax (504) 280-4081
bkappel @ coastalenv.com

4 March 2010

Mark Rogers

T. Baker Smith, Inc.
412 S. Van Avenue
Houma, LA 70363-6759

Re: Lake Boudreaux Basin Freshwater
Diversion Project (TE-32a)

Dear Mr. Rogers,

Enclosed please find five copies of the final report entitled Negative
Finding Report of a Phase 1 Cultural Resources Survey of the Lake Boudreaux
Basin Freshwater Diversion Project (TE-32a) Study Area, Terrebonne Parish,
Louisiana. Also enclosed is a DVD with a PDF version of the report for your
files.

In order to fulfill the requirements of the Division of Archaeology (DOA)
Department of Culture, Recreation and Tourism, CEI will submit two bound
copies of the final report, one unbound copy of the final report, a CD with a PDF
version of the report, a CD with field photographs and copies of associated field
records directly to the DOA. We will submit those records either Friday (5 March
2010) or Monday (8 March 2010). I will send you a copy of that letter of
submittal under separate cover. If you have any questions, please contact me or
Dr. David Kelley by email (thahn@coastalenv.com, dkelley(@coastalenv.com).

Sincerely,

“f ) AW ( l hoan il
Thurston Hahn III
Archaeologist

Enclosures



NEGATIVE FINDING REPORT OF A PHASE I
CULTURAL RESOURCES SURVEY OF THE
LAKE BOUDREAUX BASIN FRESHWATER

DIVERSION PROJECT (TE-32A) STUDY AREA
TERREBONNE PARISH, LOUISIANA

FINAL REPORT

PREPARED BY

THURSTON H.G. HAHN II1

SUBMITTED TO

T. BAKER SMITH, INC.
412 SOUTH VAN AVENUE

Houma, LA
ON BEHALF OF
LOCAL SPONSOR: FEDERAL SPONSOR:
OFFICE OF COASTAL U.S. FISH AND
PROTECTION AND RESTORATION WILDLIFE SERVICE
BATON ROUGE, LA LAFAYETTE, LA
1-800-267-4019 (337) 291-3100

SUBMITTED BY

COASTAL ENVIRONMENTS, INC.
1260 MAIN STREET
BATON ROUGE, LA

l : ‘,c& 1‘(;€,L\c:—\
[

DAvID B. KELLEY
PRINCIPAL INVESTIGATOR

MARCH 2010



ABSTRACT

Coastal Environments, Inc., (CEI) was contracted by T. Baker Smith, Inc., of Houma,
Louisiana, to conduct a Phase I Cultural Resources Survey of the proposed Louisiana Office
of Coastal Protection and Restoration Lake Boudreaux Basin Freshwater Diversion Project
(TE-32a) in Terrebonne Parish, Louisiana. The Federal sponsor for the construction project
is the United States Fish and Wildlife Service (USFWS) and the local sponsor is the

Louisiana Office of Coastal Protection and Restoration.

The approximately 43.91 ha (108.51 ac) project area is spread over the banks of
Bayou Grand Caillou and its adjacent swamps and marshes a short distance south of Houma,
Louisiana. Much of the project area follows man-made waterways and natural waterways
that have been dramatically altered during the historic period. The survey revealed one spot
find consisting of a light scatter of late twentieth century cultural material on the north shore
of Bayou Pelton near its juncture with Bayou Grand Cailloun. No archaeological sites or
standing structures over 50 years in age were encountered during the course of these
examinations. As these investigations did not reveal any archaeological sites or standing

structures over 50 years in age, no further work is recommended in regard to the Lake

Boudreaux Basin Freshwater Diversion Project.

.
n
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Boudreaux Basin Freshwater Diversion Project study area

The Lake Boudreaux Basin Freshwater Diversion Project
study area overlaid on a detail of the 2009 USGS Dulac,
Louisiana, quadrangle depicting the locations of shovel
tests excavated along the natural levees of Bayou Grand
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The Lake Boudreaux Basin Freshwater Diversion Project
study area overlaid on a detail of Ammann International
Corporation’s 1956 aerial photomosaic of the juncture of
Bayous Pelton and Grand Caillou depicting the locations of
shovel tests excavated along the natural levees of Bayou
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CHAPTER 1

INTRODUCTION

Coastal Environments, Inc., (CEI) was contracted by T. Baker Smith, Inc., of Houma,
Louisiana, to conduct a Phase I Cultural Resources Survey of the proposed Lake Boudreaux
Basin Freshwater Diversion Project (TE-32a) in Terrebonne Parish, Louisiana (Figure 1-1).
The Federal sponsor for the construction project is the United States Fish and Wildlife
Service (USFWS) and the local sponsor is the Louisiana Office of Coastal Protection and
Restoration. The construction project consists of dredging Bayou Pelton and an existing
canal on the east bank of Bayou Grand Caillou as well as excavating a new diversion canal
between Bayou Grand Caillou and the North/South Gulf South Pipeline Canal. Concomitant
with these excavations, several existing spoil banks/levees will be upgraded and a short
length of new levee constructed on the east bank of Bayou Grand Caillou. The primary goal
of this Office of Coastal Protection and Restoration project is to introduce freshwater from
the Houma Navigation Canal into the marshes surrounding Lake Boudreaux, but could also
be used to divert high water from the Lake Boudreaux Basin into the Houma Navigation
Canal (Fruge 2002). The introduction of freshwater into the Lake Boudreaux system is
necessary to counteract salt water intrusion into the area’s swamps and marshes, which has

led to a decline in those systems.

Specifically, the construction project entails dredging Bayou Pelton between the
Houma Navigation Canal and Bayou Grand Caillou and depositing the dredge spoil on either
bank of the bayou (see Figure 1-1). On the east bank of Bayou Grand Caillou, an outflow
canal will be excavated between the bayou and the North/South Gulf South Pipeline Canal.
The new canal will generally parallel the existing East/West Gulf South Pipeline Canal.
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Figure 1-1. The Lake Boudreaux Basin Freshwater Diversion Project (TE-32a) study area overlaid on a detail of the Dulac, Louisiana, 1:24,000



Some spoil from that excavation will be used to upgrade a portion of an existing spoil bank
along the north side of the East/West Gulf South Pipeline Canal so that it may serve as a back
protection levee. Additional spoil will be used to build a new back protection levee
connecting that spoil bank/levee to an existing high water levee that currently encircles
nearby Cane Brake Subdivision to the south. In addition, an existing levee/spoil bank that
roughly parallels Bayou Grand Caillou to the north will be enlarged. Fill material for that
improvement will be excavated by dredging the adjacent canal. To control water flow
through the system, a gated control structure will be installed on the east bank of Bayou
Grand Caillou. The construction of that gate will require Louisiana Highway 57 to be shifted
slightly to the east.

The irregularly-shaped project area varies in width from 30.48 to 83.83 m (100 to
275 ft) and covers an area of approximately 43.91 ha (108.51 ac) spread over the banks of
Bayou Grand Caillou in Sections 2 and 11 of Township 18 South, Range 17 East, and
Section 79 of Township 18 South, Range 16 East of the Southeastern District, West of the
Mississippi River. Though the project area crosses the natural levees on both sides of Bayou
Grand Caillou, most of the project area follows dredged bayous and canals that pass through

degraded cypress swamps and marshes (Figure 1-2).

All fieldwork for the project was completed by a three-person field crew during the
course of three days of field examinations conducted between 19 November and 3 December
2009. Pedestrian survey, boat survey and shovel testing revealed one spot find located near
the juncture of Bayous Pelton and Grand Caillou. Consisting of a dispersed trash dump

dating circa 1960—1980, no further work is recommended in its regard.

Report Layout

This report is divided into four chapters, not including the introduction. Chapter 2
provides an overview of the geologic and environmental setting of the area while Chapter 3
provides a description of the field methodology employed for this project and its results.

Chapter 4 presents the conclusions and recommendations resulting from these investigations.

3
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CHAPTER 2

ENVIRONMENTAL
SETTING

The present study area lies within the Mississippi River deltaic plain of south central
Louisiana. The delta plain includes the lower portion of the present Mississippi River, its
present delta, and areas occupied by former deltaic systems of the river. This is an area
characterized by both fluvial and deltaic features, such as natural levees; abandoned and
relict distributaries; interdistributary basins, vast areas of saline, brackish and fresh marshes;
large saline and brackish bays; and coastal lakes, beach ridges and barrier islands. The
dynamic nature of this deltaic environment placed considerable constraints on the timing,
distribution, and functional nature of human habitation within the region. The following
discussion focuses on those aspects of the environment most critical to understanding human

adaptation to the area over time.
Geology

The Mississippi River delta plain is a massive wedge of alluvial and deltaic sediments
extending for almost 320 km (198 mi) along the coast of Louisiana and over 100 km (62 mi)
inland. Its geologic history is related to a sequence of episodes of delta building and
deterioration resulting from the progradation and subsequent abandonment of the present and
former Mississippi River courses and deltas over the past 9,000 years or so. Thus, the
Mississippi delta plain is a composite geomorphic feature consisting of numerous coalesced
delta complexes, which themselves are composed of numerous smaller units—commonly
referred to as delta lobes. The surface morphology of each delta plain and lobe is similar,

consisting of a network of distributaries that radiate out from an abandoned or active trunk



channel and are separated by interdistributary troughs consisting of vast areas of marsh,

swamp, ponds and lakes.

Between about 9,000 years ago and the present, the Mississippi River built several
delta complexes, each consisting of several delta lobes. The delta complexes represent major
shifts in the course of the Mississippi River. Drawing from Frazier's (1967) earlier work,
and relying on more recent archaeological data, Weinstein and Gagliano (1985:Fig. 1)
identified the following major delta complexes from oldest to youngest: Maringouin, Teche,
Metairie, LaLoutre (St. Bernard), Lafourche-Terrebonne, Plaquemines and Belize —the

modern delta complex (Figure 2-1).

The advance or retreat of shorelines is caused by the change in balance between rates
of sediment deposition and effects of subsidence and erosion by the sea. Deltas and
shorelines advance at the mouths of active streams that transport sediments seaward. Erosion
occurs near the mouths of inactive streams that cannot transport sufficient sediment to sustain
their position (Gagliano et al. 1975:9-15). Barrier islands are formed along delta margins as
a delta lobe goes through deterioration after abandonment. As a delta lobe is abandoned and
the deltaic surface begins to submerge through subsidence, the sand deposits that had been
distributed along the delta margin often remain as a series of barrier beaches or barrier
islands, separated from the retreating delta shoreline by a shallow bay or estuary (Williams et
al. 1992). With continued subsidence, the barrier sediments become subject to redistribution,
characterized by an inland migration of the island coupled with loss of sediment and a

decrease in the size of individual islands

The present project area falls within the abandoned Lafourche-Terrebonne delta
complex (see Figure 2-1). The most recent geological evidence indicates that the Lafourche-
Terrebonne delta complex began as a distributary (present day Bayou Lafourche) off of the
main trunk of the Mississippi River approximately 1,500 years ago (Tornquist et al. 1996).
This date is later than that proposed by earlier geological studies, but is in line with currently
available archaeological data from the Lafourche-Terrebonne region (Pearson and Davis

1995; Weinstein and Kelley 1992). Possibly after only about 500 years of progradation, flow



DELTA YEARS B.P.

1 MARINGOUIN 9000-6500

2 TECHE 5800-3900

3 METAIRIE 4800-3400 ?,‘

4 LA LOUTRE (St. Bernard) 3400-1800 & FT
5 LAFOURCHE-TERREBONNE— 2000-0 N
6 PLAQUEMINES 1000-0 o — L
7 BALIZE

CHENIER
PLAIN

Figure 2-1. Mississippi River deltaic complexes (Weinstein and Gagliano 1985:Fig. 1).



into the Lafourche-Terrebonne system from the main trunk of the Mississippi River began to
decrease, and the system began to deteriorate. Bayous Petit Caillou and Terrebonne, which
empty into Terrebonne Bay, constitute two now-relict channels that were components the
Lafourche-Terrebonne system. As the margins of the delta began to erode, barrier islands
were formed. The Timbalier Islands were created over only the last 300 years as erosion
from the Caminada-Moreau Headland at the mouth of Bayou Lafourche supplied sand for
barrier development. The Isles Dernieries are older and were formed by the erosion of the
Bayou Petit Caillou headland and beach ridges over the last 600 to 800 years (Williams et al.
1992:4).

Geomorphology

The landforms located at or near the surface in the study region have been formed by
deltaic activity within the past 9,000 years (Fisk 1952; Frazier 1967). The earliest episode of
delta building occurred between about 9,000 and 6,500 years ago when sea level was 40 to
60 ft below its present elevation. This delta, known as the Maringouin, once extended 40 to
50 mi beyond the present shoreline, but with subsequent sea level rise it was transgressed and
gradually eroded back (see Figure 2-1). Much of the onshore remnant of the Maringouin
Delta is now deeply buried beneath later deltaic deposits; however, Weinstein and Gagliano
(1985:122) have suggested that a relict beach ridge partially exposed west of Lake Penchant
may represent a reworked portion of the early delta. Other researchers have argued that this
feature is associated with the next stage of delta building and is therefore substantially
younger (Smith et al. 1986:64).

By about 5,800 years ago, sea level had risen to approximately its present level, and
the Mississippi began prograding a new delta, known as the Teche, into the shallow Gulf.
The trunk channel of this system has been reoccupied by bayous Teche, Boeuf, L’OQurse, and
Black. Its natural levees, composed of grayish brown silts and silty clays, have subsided

somewhat, but are still extant as surface exposures approximately one-half to one mile wide.

While the age and content of the Teche Delta are known in general terms, questions

remain concerning the period during which it was active and the location of its eastern limits.



Smith et al. (1986:61-62) suggest that deposition in the Terrebonne marsh area occurred
between 4,500 and 3,500 years ago and that the easternmost deposits are found in the vicinity
of Houma. Weinstein and Gagliano (1985:123) argue for a somewhat earlier period of
activity, 5800 to 3900 B.P., and, following previous researchers such as Russell (1940:1203)
and Fisk (1944), place the eastern margin of the Teche Delta about 30 mi east of Houma.
They identify several southwest trending distributaries including Bayou du Large, Bayou
Mauvais Bois and Small Bayou La Point, as having been initially formed by the Teche Delta.
Smith and his co-authors (1986:64-67) assign these to a later episode of delta building.

About 4,800 years ago, the Mississippi River began shifting out of the Teche course
and creating a new delta in the area of present-day New Orleans. Variously known as the
Cocodrie (Fisk 1944), Metairie (Weinstein and Gagliano 1985), or an early stage of the
St. Bernard Delta (Frazier 1967), it initially received only partial flow as a portion of the
Mississippi’s discharge continued down the Teche, building new distributaries now occupied
by Bayous Sale and Cypremort. As the Mississippi’s flow gradually shifted to the east, the
Red River, which had intersected the Mississippi south of the Marksville Prairie, occupied
the old Teche course and discharged directly into the Gulf through its distributaries. Several
authors have commented on the narrow and relatively steep Red River natural levees which
may be seen within the broad, gray levees of the Teche-Mississippi (Landreth in Newton

1985:111; Russell 1940:1205).

The duration of the Red’s occupation of the Teche course is not well established at
present. Russ (1975:163-166) suggests that the Red followed the Teche course only a short
time after the Mississippi abandoned it. He argues that the Red then shifted into a new
meander belt, occupied it for a time, and then abandoned it in favor of the Teche course once
again. Unfortunately, Russ has no absolute dates for any of these events. Archaeological
data from two widely separated localities bear on this problem. One of the localities is the
Gibson site (16TRS5), located west of the present study area. Mclntire (1958:63-64) took
several cores from the site and encountered a Marksville-age shell midden intermixed with
reddish silts that he interpreted as Red River deposits. Based on these findings, Mclntire

suggested that the Red was still occupying the Teche course at the time that the midden was



deposited (ca. A.D. 1 to 400). The other piece of archaeological evidence comes from the
modern Red River meander belt through Moncla Gap. Previous researchers have generally
placed the age of this meander belt at less than 1,000 years (Fisk 1944; Saucier 1974:Fig. 3),
but Pearson (1986) has recently noted that the apparent association of several early
Marksville sites with this feature argues for a considerably earlier date of establishment, on
the order of A.D. | to 200. Thus two sets of archaeological data suggest that the Red River
abandoned the Teche course about 1,800 to 1,900 years ago.

While the Red River continued to occupy the Teche course, the Mississippi began
diverting out of the St. Bernard Delta and gradually shifted its flow down Bayou Lafourche.
The Lafourche system reached its peak flow about 2,000 years ago, creating new delta lobes
east of the present study area and reoccupying old Teche distributaries such as Bayou Black

and Bayou L’Ourse.

About 1,000 years ago the Mississippi River again began shifting its course to the
eastern portion of the deltaic plain and building the Plaquemines Delta. A small amount of
flow continued down the Lafourche system, but this was probably not responsible for any
significant land formation within the present study area. This diminished flow continued
until 1904, when the source of Bayou Lafourche was artificially closed. After about
1000 B.P., subsidence and marine transgression became the dominant processes at work

within the Terrebonne marsh system.
Depositional Environments

The complex geomorphic history of the study area has resulted in an intricate and
constantly changing mosaic of environmental zones. Recent human activities have, in some
cases, dramatically altered the condition of these environmental zones (e.g., the clearing of
forests from natural levees), and in other cases they have accelerated the change from one
environmental type to another (e.g., the shift from fresh to brackish marsh). The study of
depositional environments has proven an effective method of reconstructing environmental

zones of the past. Depositional environments can generally be identified from maps or

10



remote imagery and often have distinctive lithological characteristics that can be identified in
subsurface borings and excavations. These environments can likewise be dated by a variety

of relative and absolute dating techniques.

One group of depositional environments found within the study region consists of a
series of fluvial features which include natural levees, point bars, abandoned channels,
abandoned courses, and distributary channels (Smith et al. 1986:10-16). In regard to the
present project, the most important of these are natural levees and distributary channels.
Natural levees are ridges formed through vertical accretion as a result of overbank flooding
along a stream. They parallel the channel and slope away from it. Natural levees are
presently exposed in parts of the study area, but they also occur in the shallow subsurface,
having been buried by subsidence beneath more recent swamp and marsh deposits.
Distributary channels are simply small stream channels that diverge from the trunk channel
of a deltaic system. Like the larger channels of the delta, they have associated natural levees,
but these have often subsided completely beneath the marsh. Bayou Grand Caillou
represents one of these smaller distributary channels, having once been a distributary of

Bayou Terrebonne, which, in turn, was a distributary of Bayou Lafourche.

Other depositional environments found within the study area include inland swamps,
and marshes. Inland swamps are poorly drained areas bordered by natural levees that support
swamp-forest communities. Though extensive swamps once existed along both banks of
Bayou Grand Caillou, those on the east side of the bayou have degraded considerably due to
salt water intrusion and have largely been replaced by marshes. Marshes support vegetation
composed predominantly of grasses and range in salinity from fresh to brackish to saline.
Because fresh water predominates on the west side of Bayou Grand Caillou, they are not

wide spread in that area.

Modern Setting

The present conditions affecting the study area are an ongoing part of the evolution of

the Lafourche-Terrebonne delta system, though much of that evolution has been driven by

11



human alteration. Historically, Bayou Grand Caillou was used to connect the inland port
community of Houma and other smaller communities, plantations and farms with the Gulf of
Mexico. While the bayou continues to be used by recreational and commercial traffic
(primarily shrimp and fishing boats), much of the commercial traffic now travels along

navigation canals constructed in this century—particularly the Houma Navigation Canal.

With reduced flow, Bayou Grand Caillou has degraded considerably during the
historic period (compare Figure 2-2 to Figure 1-1). Conversely, Bayou Pelton has been

substantially modified over the years and is now much larger than it once was.

Originally, Bayou Pelton was a minor stream (see Figure 2-2) that probably formed as
a small crevasse off of Bayou Grand Caillou. Depending on local water levels, however,
Bayou Pelton probably also served to drain the backswamps lying between Bayous Grand
Caillou and du Large back into Bayou Grand Caillou. Never carrying a large flow, Bayou

Pelton did not develop its own natural levees.

By the late nineteenth century, Bayou Pelton was apparently cut off from Bayou
Grand Caillou by a back protection levee that was erected along the west side of the latter
stream (Figure 2-3). With its flow even further reduced, Bayou Pelton was barely large

enough to be recorded by the USGS in 1891 (USGS 1894).

The September 1909 hurricane devastated the riverine system below Houma,
clogging all the channels, many with silt as well as trees and debris. Using a prior
emergency appropriation authority, the U.S. Army Corps of Engineers dredged portions of
Bayou Terrebonne and Little Bayou Caillou. The Rivers and Harbors Act of 25 June 1910,
meanwhile, created a new project to dredge Bayou Terrebonne, apparently ignoring the other
waterways. The purpose of the new program was to dredge a six-foot channel down Bayou
Terrebonne from Houma to deep water (Annual Report of the Chief of Engineers [ARCE]
1912). During the later part of 1915, a channel from the St. Louis Cypress Company bridge
in Houma to Bush Canal was excavated (ARCE 1916:2449). The Intracoastal Waterway

(IWW) was constructed through Houma in 1923 and later extended to Bayou Lafourche in

12
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Lafourche Parish (Barton et al. 2003). The waterway, however, did not immediately provide

deep water access to Houma.

In 1930, business leaders convened another meeting to pressure the U.S. Army Corps
of Engineers to provide a deep-water channel from Houma to the Gulf (U.S. Congress
1931:5). Major R.F. Fowler prepared a survey and plan for dredging a channel down Bayou
Le Carpe to Bayou Pelton and then to Bayou Grand Caillou. That bayou was then to be
dredged as far south as Dulac. Congress approved the dredging project in the River and
Harbor Act of 30 August 1935. The project was for a five-foot channel extending from the
intersection of Bayou La Carpe with the Intracoastal Waterway at Houma southward within
the bayou, utilizing Bayou Le Carpe, Bayou Pelton, and Bayou Grand Caillou (ARCE
1936:712-3).

Originally only about 1.5 mi (2.4 km) long (16 April 1831 manuscript plat map
entitled “T. XVIIL. R. XVIIL. E..” by A.F. Rightor, Louisiana State Land Office, Baton Rouge,
Louisiana), by 1931 Bayou Pelton had been connected to the Bayou Le Carpe system and
was over 6 mi (9.67 km) long (Odom 1931). Though Bayou Le Carpe was presumably
larger, the waterway soon became known as Bayou Pelton. Spoil from the 1930-1931
channelization of Bayou Pelton seems to have been deposited primarily on the south side of
the bayou in the project area vicinity (USGS 1944). Obviously, this work resulted in Bayou
Pelton becoming much enlarged and required the removal of at least some of the earlier back

protection levee.

Possibly before that work was undertaken, a series of small drainages were
channelized and interconnected by canals between Bayous Grand Caillou and du Large. Part
of that manmade waterway followed the 40 arpent line of several properties that faced Bayou
du Large to the west (USGS 1944). Consequently, the waterway became known as Forty
Acre Bayou—despite the fact that the system was more canal than bayou. Providing access
to the timber-rich swamps between Bayous Grand Caillou and du Large, Forty Acre Bayou
was extensively used to log area backswamps. To bring the cut timber to market, Forty Acre

Bayou was connected to Bayou Pelton (Figure 2-4) near the western terminus of the present
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Note the structures located along the bayous and that Bayou Pelton and Forty Acre Bayou had been dredged by the 1940s. Depicted

Figure 2-4. The Lake Boudreaux Basin Freshwater Diversion Project study area overlaid on a detail of the 1944 USGS Dulac, Louisiana, quadrangle.
information is from 1939.



project area. From there, timber could be floated out to Bayou Grand Caillou or, possibly, up
to Houma. Pullboat scars associated with early-twentieth century logging activity are clearly

visible along Forty Acre Bayou in 1950s aerial photography of the area (Figure 2-5).

The mid-twentieth century saw the introduction of oil and gas exploration in the
Bayou Pelton area. With that exploration came the need for increased access into formerly
inaccessible areas. To provide this access, Bayou Pelton was dredged once again and an oil
field canal dredged to the immediate northwest of the western terminus of the project area
(see Figure 2-5). The dredging of Bayou Pelton in the mid-twentieth century greatly
increased the width of the bayou and resulted in the removal of a small island created during
the earlier channelization of the stream near its intersection with Bayou Grand Caillou (see
Figure 2-4) (Ammann International Corporation 1956; USGS 1944). The widening of Bayou
Pelton may have resulted in the removal of several structures that had been erected along its

south bank in the early twentieth century.

Bayou Grand Caillou was similarly altered during the mid-twentieth century as well.
Roughly contemporaneous with that work, a pipeline canal was excavated on either side of
Bayou Grand Caillou a short distance south of Bayou Pelton. That pipeline canal is now
known as the East/West Gulf South Pipeline Canal and intersects with the North/South Gulf

South Pipeline Canal, which forms the eastern terminus of the project area.

In 1935 a group of Houma businessmen again got together to promote the
construction of a ship channel south to the Gulf. Two years later the Houma Harbor and
Terminal District issued a report urging the construction of a canal (Frederic R. Harris, Inc.
1937). A further effort was made in February 1939 when the Board of Commissioners of the
Houma Harbor and Terminal District issued a flyer arguing the case for the canal (Houma
Harbor and Terminal District 1939). Planning for the Houma ship canal, however, was
placed on hold during World War II, and it was not until 1954 that pro-canal forces coalesced
once again. Though the U.S. Army Corps of Engineers was interested in the project, local
leaders wanted to take advantage of the rapidly growing oil industry and passed a bond issue

in December 1955 to fund the project (The Waterways Journal 1962:19). After securing aid
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from the State Department of Public Works and an Army Corps of Engineers dredging
permit, the canal was dredged over a period of six months over the winter of 1957-1958. The
new canal was initially dug with a 300-foot top width, 150-foot bottom width and a 16-foot

depth and was officially opened as the Houma Navigation Canal in June 1962.

Unlike the sinuous 1930 Bayou Pelton waterway excavation, the new canal was quite
straight (Figure 2-6). Replacing the 1930 waterway, the Houma Navigation Canal
intersected both Bayou Pelton and Forty Acre Bayou near their juncture at the western
terminus of the project area—forming a small triangular island in the process. Spoil from the
1957-1958 excavation was deposited along both banks of the canal. As spoil from the 1930
excavation of Bayou Pelton was piled on the south side of the bayou, the new spoil was

simply added on top of it, creating a relatively high area on the newly created island.

In the late 1960s or 1970s, another oil or gas well was drilled to the immediate south
of Bayou Pelton (USGS 1964, 1980) (see Figure 1-1). To provide access to that well, Bayou
Pelton was apparently dredged yet again. On that occasion, dredge spoil was apparently

placed along the north side of the bayou.

Though not as altered as the Bayou Pelton segment of the project area, the eastern
half of the study area has also seen a number of landscape modifications over the past
century. By the mid-nineteenth century, the natural levees of Bayou Grand Caillou were
under sugar cultivation. Sometime in the early twentieth century, a structure was erected
along the east bank of Bayou Grand Caillou opposite the mouth of Bayou Pelton (see
Figure 2-4) (USGS 1944). Standing along the east side of Grand Caillou Road, the structure
may have been moved back when Grand Caillou Road was improved in the 1940s or early
1950s. Probably serving as a residence, it was joined by a secondary building by the mid
1950s (Ammann International 1956). Both structures were removed by 1964 (see

Figure 2-6) (USGS 1964).

In addition to the construction and subsequent removal of those structures, the

East/West Gulf South Pipeline was constructed through the area sometime between 1939 and
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1956 (Ammann International Corporation 1956; USGS 1944) (see Figures 2-4 and 2-5). The
North/South Gulf South Pipeline was likely laid about the same time. As noted above, the
present project area closely follows the former canal and terminates at the latter. These were
not the only excavations to occur in the area during this period. A back protection levee was
also constructed behind the agricultural fields to the north of the East/West Gulf South
Pipeline canal. The soil for the levee was obtained by digging an adjacent drainage canal
along the east side of the levee. Both the levee and adjacent canal will be improved as part of

the current project.

Since the mid twentieth century, there has been considerable salt water intrusion into
the marshes and swamps between Lake Boudreaux and Bayou Grand Caillou. As a result,
areas that were covered in marsh in the 1950s are now open water while the cypress swamps
that flanked the natural levee of Bayou Grand Caillou have degraded considerably (compare
Figures 1-2 and 2-5). In addition, there has been general subsidence throughout the region.
Indeed, former agricultural fields in the vicinity of the project area are now often innundated
and palmetto stands may be found in former sugarcane fields. Land loss has been

particularly pronounced in the aftermath of Hurricane Katrina (Figure 2-7).
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CHAPTER 3

ARCHAEOLOGICAL
INVESTIGATIONS

Prior to the initiation of the field investigations, a brief archaeological and historical
background study was conducted to determine what types of cultural resources might be
encountered during the survey. Towards these ends, archaeological site forms on file at the
Division of Archaeology, Louisiana Department of Culture, Recreation and Tourism, were
consulted to determine how many known archaeological sites had been previously recorded
within one mi (1.6 km) of the project area. That research revealed that only one site—the
Indian Mound-Grand Caillou site (16TR38)—is located within one mile of the present

project area, and then only barely.

The Indian Mound-Grand Caillou site (16TR38) is a Plaquemine period, multi-mound
group located on the west bank of Bayou Grand Caillou, approximately .95 mi (1.53 km)
south of the current project area (Figure 3-1). The site was initially identified by Randolph
Bazet in 1936 and was visited by William MclIntire and Fred Kniffen in 1952. At that time,
the site (then known as the Bayou la Carpe site) was described as “three earthen temple
mounds. One is 17 high, flat-topped, and 60’ square on top, oriented N-S. North of this
mound in a cane field is a smaller mound and W in the woods is another mound completing
the mound complex. Much Pottery was reported to have been in the plowed fields adjacent
to the mound complex” (xerographic copy of 13 August 1952 Louisiana State University site
card for site “Terrebonne Parish, TR-38,” copy on file at CEI, Baton Rouge). The “Pottery”
noted by Mclntire and Kniffen apparently refers to that collected in 1936 by Bazet.

In the 1960s, the land owner leveled the northernmost of the three mounds to increase

his acreage for sugar cane cultivation. In the process, an unknown number of skeletal
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One previously identified archaeological site—the Indian Mound-Grand Caillou site (16TR38)—is located within one mile of the Lake

Boudreaux Basin Freshwater Diversion Project study area.

Figure 3-1.



fragments associated with one individual were exposed, which were retained by the land
owner. In 1978, the same individual told Jeffery Altschul (1978:77) that Louisiana State
University had conducted a field school at the site. That work reportedly consisted of the
excavation of a trench from the base of the largest surviving mound to its summit. While
Altschul noted that the trench was still clearly visible in the mound, he could not locate any
record of those excavations. Hence, it is not known when that work occurred or what

materials were recovered.

While Neuman (1974) briefly mentioned the site as part of an Environmental Impact
Statement (EIS) study, it was not until Altschul (1978:77-83) visited the site in 1978 that
subsurface archaeological investigations were conducted there—at least for which the results
are known. In addition to mapping the site, Altschul made surface collections at 16TR38 as
well as conducting limited shovel testing and excavating three 1-byl-m test pits. Based on
his work, Altschul confirmed that the site dated to the Plaquemine period and that while site
16TR38 had been heavily disturbed, the two remaining mounds were worthy of further study.
Though the site was revisited by the South Central Planning and Development Commission
in 1982, no other investigations have been conducted there. At the time of the latter visit, it
was noted that the site was threatened by its use as a dirt bike trail. Though the local police
jury was interested in creating a park around the site and enclosing the area with a fence in
1982, the park apparently was never established and the current condition of the site is

unknown (DOA Site Files).

In addition to examining existing archaeological site data, various cartographic
sources were examined in an effort to determine how many, if any, improvements had been
made in the project area vicinity during the historic period. To more fully understand historic
development in the area, limited background research was also conducted to frame the

historic setting of the project area. Much of that information is presented in Chapter 2.

Based on collected cartographic and historic data, there is a very low potential for
cultural remains along the present channel of Bayou Pelton. Bayou Pelton was dammed by

the late nineteenth century, cut into by Forty Acre Bayou at the turn of the twentieth century,
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dredged and channelized in 1930-1931 and again in the 1940s or 1950s, crosscut by the
Houma Navigation Canal in 1957-1958, and dredged yet again in the 1960s or 1970s. Very
little, if any, of the original channel remains. Regardless of the degree of disturbance, Bayou
Pelton was never substantial enough to have its own natural levees, and, hence, no land

surfaces available for human occupation.

Unlike Bayou Pelton, Bayou Grand Caillou was a large enough stream to develop its
own natural levees. As such, there is a high potential (Figure 3-2) for human occupation
along its banks. Primarily used for agriculture during the historic period, a structure is
known to have stood within the project area on the east bank of Bayou Grand Caillou in the
early twentieth century (see Figure 2-4). When Grand Caillou Road was upgraded in the
1940s or early 1950s, however, the road apparently was straightened somewhat and the
required ROW took in that house location. Though the home was apparently moved back
and joined by another structure, both were removed in about 1960 (see Figure 2-5) (Ammann
International Corporation 1956; USGS 1944, 1964).

Across Bayou Grand Caillou and on the south side of Bayou Pelton were several
structures in the late 1930s (see Figure 2-4). Those structures were likely taken when Bayou
Pelton was enlarged in the mid-nineteenth century. One structure may have survived that
event, but was removed by 1964 (Ammann International Corporation 1956; USGS 1944,
1964).

Relatively low lying, occupation of the natural levees of Bayou Grand Caillou was
probably limited to those areas very near the bayou itself. Indeed, areas beyond about 200 m
(656 ft) from the bayou are inundated and have a low probability of containing cultural

remains.

Both banks of Bayou Grand Caillou were deemed to have a high probability of
containing cultural remains and were subjected to a pedestrian survey and shovel testing at
30-m intervals along 30-m transects (Figure 3-3). Outside of those areas, shovel testing was
limited to those areas that were not inundated (Figure 3-4)—which were very limited

(Figures 3-5 and 3-6). In inundated areas that were not amenable to pedestrian survey,
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Figure 3-3. Shovel testing along the east bank of Bayou Grand Caillou. Pink flaggon marks the
centerline of the Lake Boudreaux Basin Freshwater Diversion Project. Vegetation line in
background consists mostly of palmetto and marks the edge of lands that are often

- inundated. View is to the southeast.
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Figure 3-4. Shovel testing along the proposed ROW for the back
protection levee connecting the East/West Gulf South
Pipeline Canal to Cane Brake Subdivision. Note the wet
conditions and abundant palmetto. View is to the east.
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Figure 3-5. View along the proposed channel ROW for the Lake Boudreaux Basin
Freshwater Diversion Project on the east bank of Bayou Grand Caillou.
Note the standing water, palmetto and cypress trees that line the natural
levee of the bayou. View is to the southeast.

Figure 3-6. View along the proposed ROW for the back protection levee to be
constructed between the East/West Gulf South Pipeline Canal and Cane
Brake Subdivision. Note the wet conditions and abundant palmetto. View
is to the south-southwest.
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an air boat was used to traverse the project area and a visual inspection made of those areas
(Figure 3-7). A boat survey was also made along the waterways that pass through and
adjacent to the project area (Bayou Pelton, the back levee canal, and the East/West Gulf
South Pipeline Canal) so that a visual inspection could be made of the banks of those
waterways (Figures 3-8 and 3-9). In addition, a pedestrian survey was conducted along the
spoil banks of those waterways where possible (Figure 3-10). All shovel testing was
conducted until sterile subsoil was encountered and all excavated material hand troweled and
closely examined for cultural material (the heavy clays of the area precluded the use of Va-in
hard mesh screen). Representative soil profiles were taken across the project area
(Figure 3-11). The location of every shovel test was recorded through the use of a Trimble
GPS (Figure 3-12).

In terms of standing structures, virtually all of the buildings in the project area
vicinity post-date 1994 (compare Figures 1-1 and 2-7). One of the few exceptions is a
residence located on the east bank of Bayou Grand Caillou approximately 70 m (230 ft)
south of the project area. Even that dwelling, however, apparently post dates 1964 (USGS
1964). There are no structures 50 years old or more within or immediately adjacent to the

proposed project area.

Ultimately, only three areas were amenable to shovel testing: the triangular island
formed by the juncture of Bayou Pelton, Forty Acre Bayou, and the Houma Navigation
Canal; the west bank natural levee of Bayou Grand Caillou; and the east bank natural levee
of Bayou Grand Caillou. Each of these three areas is discussed below. The remaining

portions of the project area consist of inundated lands and spoil banks.

Triangular Island

The triangular island formed by the juncture of Bayou Pelton, Forty Acre Bayou, and
the Houma Navigation Canal is a man-made feature formed by the accumulation of dredge
spoil excavated from those waterways (Figure 3-13). As discussed in the previous chapter,

the formation of the triangular island likely began with the excavation of Forty Acre Bayou.
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Figure 3-7. Open water in the marshes along the proposed channel ROW for the
Lake Boudreaux Basin Freshwater Diversion Project. The tree line
follows the spoil bank of the East/West Gulf South Pipeline Canal.

Figure 3-8. View of the Back Levee Canal. Spoil from the dredging of the canal was
placed on its east (right) side. The canal will be redredged and the spoil
bank upgraded to serve as a back protection levee. View is to the east-
northeast.
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Figure 3-9. View down the East/West Gulf South Pipeline Canal. Trees along the north (left) side of the
canal are growing on the canal’s spoil bank. View is to the east-southeast.
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Figure 3-10. Surveying along the spoil bank of the Back Levee Canal.
View is to the northeast.
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Figure 3-11. Shovel testing the triangular island formed by the juncture of Bayou
Pelton, Forty Acre Bayou, and the Houma Navigation Canal.

Figure 3-12. Recording the GPS location of a shovel test excavated near the juncture
of Bayous Pelton and Grand Caillou. Bayou Pelton lies on the other side
of the tree line visible in background of the photograph. View is to the
northeast.
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Figure 3-13. The Lake Boudreaux Basin Freshwater Diversion Project study area overlaid on a detail of
the 2009 USGS Dulac, Louisiana, quadrangle depicting the locations of shovel tests
excavated on the small, man-made, triangular island formed by the juncture of Bayou
Pelton, Forty Acre Bayou, and the Houma Navigation Canal. All shovel tests were negative.
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Though the date of that excavation is not precisely known, the man-made “bayou” was extant
by the 1930s. In 1930-1931, Bayou Pelton was channelized and dredge spoil from that work
deposited on the south side of the bayou. In 1957-1958, dredge spoil from the excavation of
the Houma Navigation Canal was deposited on top of the 1930-1931 dredge spoil —creating
the island that exists today (see Figures 2-6 and 3-13).

Eroded back along the Houma Navigation Canal, the accumulated dredge spoil is
quite impressive along that waterway (Figure 3-14). Within the Houma Navigation Canal
cutbank are large quantities of rangia cuneata. Draped throughout the cutbank, the rangia are
obviously redeposited—almost certainly from the excavation of that waterway. Close
examination of those deposits (Figure 3-15) revealed that there are a number of large
articulated shells within them, suggesting that they are from a natural deposit rather than
from a culturally deposited midden. Examination of the cutbank failed to locate any cultural

material, further supporting the supposition that they are from a natural deposit.

Five shovel tests were excavated on the northern tip of the island (see Figure 3-13).
All were excavated in dredge spoil. The typical shovel test in this area encountered up to
46 cm of very dark grayish brown (I0YR 3/2) clay mixed with dark grayish brown
(10YR 4/2) clay mixed with rangia and oyster hash (Figure 3-16). Underlying that material
to a depth of 58 cm (the base of excavation) was an oxidized, sterile dark grayish brown
(10YR 4/2) clay. With the exception of a modern encampment on the island, no cultural

material was found either in the shovel tests or during the course of the pedestrian survey.

West Bank Natural Levee of Bayou Grand Caillou

As noted above, Bayou Pelton has undergone numerous alterations during the historic
period. Even along the natural levee of Bayou Grand Caillou there has been considerable
alteration of the channel. Not only has the bayou been dredged on multiple occasions, spoil
from those activities was piled along the north side of the bayou. In addition, a road
following the west bank of Bayou Grand Caillou has its turn-around at Bayou Pelton within

the present project area and a mobile home has been placed nearby on the south side of
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Figure 3-14. Exposed cutbank along the Houma Navigation Canal at the triangular island formed by the
juncture of Bayou Pelton, Forty Acre Bayou, and the Houma Navigation Canal. Note the
draped deposits of the dredge spoil and the copious amounts of Rangia cuneata. No artifacts
were found in this area. The COE survey marker on the top bank (right) roughly marks the
southern boundary of the project area. View is to the east.
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Figure 3-15. Examining the exposed cutbank along the Houma
Navigation Canal at the triangular island formed by
the juncture of Bayou Pelton, Forty Acre Bayou, and
the Houma Navigation Canal. Note the COE survey
marker on top bank directly above fieldcrew member.
View is to the northeast.
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Figure 3-16. Typical profiles of shovel tests excavated within the Lake Boudreaux Basin Freshwater
Diversion Project study area.
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Bayou Pelton. The latter area has also been altered by the excavation of assorted drainages

and an apparent oil field road.

Ten shovel tests were excavated along the south side of Bayou Pelton on the natural
levee of Bayou Grand Caillou (Figure 3-17). None of those shovel tests encountered cultural
material despite the fact that several structures are known to have stood in that general area
during the mid-twentieth century. As noted above, the widening of Bayou Pelton between
1939 and 1956 may have resulted in the removal of those structures. One structure may have
survived into the 1950s (Figure 3-18). However, the aforementioned street turn-around is
located at that particular locality. Low lying and covered with a scatter of modern debris and

trash, shovel testing was not conducted in the filled channel of Bayou Grand Caillou.

While conducting shovel testing along the north side of Bayou Pelton, one of the
systematic shovel tests (Shovel Test 7) revealed cultural material—a shard of modern green
bottle glass (i.e., Sprite bottle), a shard of a clear glass bottle and a small brick fragment—
between 0 and 25 cmbs. Though the recovered glass appeared to be of relatively recent
manufacture, the area was grided off into 10-m squares and shovel testing commenced on
that grid (Figure 3-19). In all, 22 shovel tests were excavated in that area (not including six
shovel tests excavated on the 30-m grid), seven of which yielded cultural material. In
addition to the aforementioned items, three pieces of whiteware, two pieces of ferrous metal,
a clear glass bottle fragment, another brick fragment, and four oyster shells were recovered
from depths of up to 35 cmbs. A piece of plastic was also recovered from a depth of 25 cmbs

from Shovel Test 8.

Generally, the shovel tests excavated in this area revealed from 6 to 17 cm of very
dark grayish brown (10YR 3/2) clay overlying sterile oxidized, dark grayish brown
(10YR 4/2) clays, regardless of whether the upper stratum of the test was positive or negative
(see Figure 3-16). Excavated in a low lying area, many of the shovel tests, particularly those
excavated more than 20 m from Bayou Pelton (Figure 3-20), quickly filled with ground
water. The slight difference in elevation between those shovel tests excavated nearer the

water’s edge is probably due to dredge spoil that was dumped along the edge of the bayou.
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Figure 3-19. Sketch map of the spot find located near the juncture of Bayous Pelton and Grand
Caillou.
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Figure 3-20. General view of the spot find located on north bank of Bayou Pelton (extreme left). Note
that the surface of Bayou Pelton is less than 20 cm below the ground surface, despite the fact
that this is the highest area in the immediate vicinity. View is to the north-northwest.
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Although there was not a noticeable spoil bank in the area of the positive shovel tests, a spoil
bank was extant to their immediate north (see Figure 3-19). All of the positive shovel tests

were located a short distance within the tree line that borders Bayou Pelton.

None of the numerous historic maps of the area depict any improvements along the
north side of Bayou Pelton—with the exception of a late nineteenth century levee (see
Chapter 2). Though not precluding the presence of improvements, the cartographic data
strongly suggests that the area was unimproved during the second half of the twentieth
century—the apparent time period of the few recovered artifacts. Low and wet (see
Figure 3-20), the area is not particularly amenable for habitation. Opportunistically located
at the end of a field road in the 1960s (see Figure 2-6), however, the area would have served
as a convenient trash disposal area. Indeed, some of the material is likely even more recent.
Noted on the ground surface of the area, but not collected, were several modern shotgun
shells and animal skeletons. The skeletons indicate that the area is still used for refuse
disposal while the shotgun shells suggest the area is sometimes used for “plinking.” Because
none of the recovered cultural material is necessarily greater than 50 years old and the two
items that could be reasonably dated (plastic and modern green glass) are of relatively
modern manufacture, this deposit is considered to be a spot find and not an archaeological

site.
East Bank Natural Levee of Bayou Grand Caillou

A total of 31 shovel tests were excavated along the east bank natural levee of Bayou
Grand Caillou (see Figures 3-17 and 3-18). Seven of those shovel tests were excavated
within the additional ROW needed to realign LA 57, the remainder within the ROW for the
channel of the diversion canal. Shovel testing was not conducted beyond 200 m from Bayou
Grand Caillou as the area was inundated (see Figure 3-5). Nearer Bayou Grand Caillou, the
typical shovel test encountered 10 cm of brown (10YR 4/3) clayey silt overlying a dark
yellowish brown (10YR 4/4) silty clay. The second stratum extended down to a depth of
21lcmbs and overlay an oxidized yellowish brown (10YR 5/4) clay. The third stratum

extended to the base of excavations at 31 cmbs. Farther from the river, the shovel tests
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encountered only dark gray (10YR 4/1) clay to the base of excavations, which quickly filled
with water. None of the shovel tests excavated along the east bank natural levee of Bayou
Grand Caillou yielded cultural material, despite the fact that several shovel tests straddled the
area that was occupied by two structures in the mid twentieth century (see Figure 3-18). The
lack of artifactual material is likely due in part to the short period of occupation—no more
than 20 years. The clean soils of the area combined with the very flat landform suggests that
the area may have been graded as well. Similarly there was no artifactual evidence of the

earlier structure in this area, probably because that locality is under the existing roadway.

In addition to the above shovel tests, five shovel tests were excavated along the ROW
for the back protection levee connecting the East/West Gulf South Pipeline Canal to Cane
Brake Subdivision (see Figure 3-4). That area was very wet and the shovel tests immediately
filled with water. In fact, the shovel tests filled so rapidly that it was not possible to record
the soil types. None of the shovel tests excavated along the East/West Gulf South Pipeline

Canal to Cane Brake Subdivision yielded artifactual material.
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CHAPTER 4

RESULTS

CEl was contracted by T. Baker Smith, of Houma, Louisiana, to conduct a Phase I
Cultural Resources Survey of the proposed Lake Boudreaux Basin Freshwater Diversion
Project (TE-32a) in Terrebonne Parish, Louisiana (see Figure 1-1). That survey revealed one
spot find consisting of a light scatter of late twentieth century cultural material on the north
shore of Bayou Pelton near its juncture with Bayou Grand Caillou. No archaeological sites

or standing structures over 50 years in age were encountered during the course of these

examinations.

The lack of cultural remains within the project area is due in part to its location and in
part to the number of disturbances that have occurred there over the years. The Lake
Boudreaux Basin Freshwater Diversion Project is located in an area that is largely inundated.
Trending roughly perpendicular to the area’s streams, the only natural levee crossed by the
project area is along Bayou Grand Caillou. However, much of the project area closely
follows Bayou Pelton, including at its intersection with Bayou Grand Caillou. Bayou Pelton
has been drastically modified over the past 100 years, probably destroying whatever cultural
resources there may have been along its banks. Similarly, Bayou Grand Caillou has been
dredged on numerous occasions, also potentially impacting area cultural resources. In
addition to waterway maintenance, the construction of roadways along Bayou Grand Caillou
has been detrimental to the preservation of cultural resources—former house sites now lie
under roadways. With the exception of Bayou Grand Caillou’s natural levees, there simply
are no landforms available for human occupation, past or present. As these investigations did
not reveal any archaeological sites or standing structures over 50 years in age, no further

work is recommended in regard to the Lake Boudreaux Basin Freshwater Diversion Project.



All records, photographs, and field notes associated with the project will be curated

with:

State of Louisiana
Department of Culture, Recreation, and Tourism
Division of Archaeology
P.O. Box 44247
Baton Rouge, Louisiana 70804-4247
(225) 342-8170

in the curation facility at:

Galvez Building
602 N. Fifth Street
Baton Rouge, Louisiana 70802
(225) 342-4475
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North Lake Boudreaux Basin Freshwater Introduction Project (TE-32a)
Project Information Sheet for Revised WVA
April 2010

The North Lake Boudreaux Basin Freshwater Introduction Project (TE-32a) was authorized by the
CWPPRA Task Force on April 24, 1997, as part of the 6th Priority Project List. The project,
sponsored by the U.S. Fish and Wildlife Service and the Louisiana Dept. of Natural Resources,
would affect 9,600 acres of cypress swamp, intermediate and brackish marshes located in
Terrebonne Parish. The project area extends northward from Bayou Butler and the north shore of
Lake Boudreaux to the treatment lagoons of the South Terrebonne Water Treatment Plant, and
between Bayou Chauvin to the east and Bayou Grand Caillou to the west (Figure 1).

Figure 1. Map depicting areas affected by the proposed project.
= ; s 1 3 AT b Legend

[ Nourishment Cells

W Bayou Pelton enlargment
North Forced Drainage Area
South Forced Drainage Area

Conveyance Channel

Project Justification Marsh loss within the project area has been high throughout the 1980's and
1990's due to subsidence, hydrologic alterations, and subsequent saltwater intrusion. The organic
freshwater marshes in this area have converted to open water and intermediate to brackish marshes.
Cypress swamps and wax myrtle thickets have also experienced substantial losses. Given the very
organic nature of area soils, high marsh loss rates are expected to continue unless salinities can be
lowered and stabilized. Based on marsh loss rates from 1983-1990, an additional 1,100 acres of




marsh in the project area will be lost over the next 20 years, and in 50 years, virtually all the
marshes north of Lake Boudreaux may be lost.

The Proposed Project The project has been designed to achieve the Coast 2050 Regional Strategy
#4, “Enhance Atchafalaya River influence to Terrebonne marshes, excluding upper Penchant
marshes”). Specifically, the project introduce fresh water from the Houma Navigation Canal
(HNC), when available. During periods of moderate to high Atchafalaya River flow, fresh water
from the Lower Atchafalaya River flows eastward through the Gulf Intracoastal Waterway to the
HNC, and then southward down the HNC to the Gulf of Mexico. Continuous salinity data from the
HNC near Bayou Pelton, reveal that at that location, fresh water conditions occurred at least 75
percent of the time during 1994 through 1999. On high tide, water levels in Bayou Grand Caillou
range up to 6 inches higher than the brackish waters within the marshes north of Lake Boudreaux.
The nutrients, sediments, and dissolved minerals in this water will enhance the growth of stressed
marsh vegetation, promote revegetation of shallow water areas, make area vegetation more tolerant
of seasonal brackish water conditions, and reduce plant die-offs. The introduced fresh water should
also improve the health of the remaining cypress trees and fresh to intermediate marshes in the
northwestern portion of the Lake Boudreaux Basin. A large (Primary Water Control Structure)
gated water control structures will be installed on the conveyance channel to prevent freshwater
drainage from the upper Lake Boudreaux Basin, and to prevent saltwater intrusion into the basin

Project Features The following is a list of planned project features (Figure 2).

1. Enlarge Bayou Pelton, and portions of Bayou Grand Caillou, to approximately 120" wide by 10’
deep to bring fresh water from the HNC to the proposed conveyance channel. Spoil will be
placed in 4 adjoining wetland nourishment cells.

2. Construct a conveyance channel (approximately 100" wide by 8' deep) from Bayou Grand
Caillou to the east/west running Gulf South Pipeline Canal located north of Lake
Boudreaux. Continuous spoil banks will be constructed on both sides of this channel.

At Hwy 57, install Primary Water Control Structure in the conveyance channel to prevent
freshwater backflow or saltwater intrusion into the project area from the HNC. This
structure, consisting of six 10ft by 10ft concrete box culverts, will be mechanized to open
and close automatically to admit fresh water when appropriate.

4, Rebuild Highway 57 on top of the main control structure

Install a boat bay structure (24-ft-wide by 2-ft-deep) on the wash-around channel connecting the
north/south Gulf South Pipeline Canal with Bayou Butler. This structure will help to direct
freshwater flows eastward toward Bayou Chauvin (see Type 2 structure — Appendix E).

6. Install an earthen plug on the Gulf South Pipeline Canal at Bayou Butler to ensure proper

functioning of the Bayou Butler boat bay structure.

7. Construct a forced drainage system from Canebrake northward to St. Louis Canal to prevent
project-induced higher water levels in the freshwater introduction area from aggravating
flooding of developed properties along the east side of Bayou Grand Caillou. This includes
possibly raising the existing aggregate road along the north boundary and replacing culverts
under that road.

8. Install an 8-ft-wide by 2.5-ft-deep flapgated, variable-crest weir in the conveyance channel spoil
bank to discharge fresh water northward via a large trenasse, into the degraded swamps
north of the conveyance channel (see Type 1 structure — Appendix E)

W
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Revision of the March 31, 2008 WV A was needed to assess construction impacts identified after completion
of the 95% project designs. The 2008 WV A assessed benefits and construction impacts for the proposed
conveyance channel only. Impacts associated with the forced drainage areas and Bayou Pelton enlargement
were not previously determined. Provided below is information regarding each of the January 2010 WV As
conducted and associated major assumptions.

1. East Subarea Receiving Marsh. This WV A is essentially the same as that of March 2008, except that
the TYO year was pushed back to 2011 for this and all WV As. Therefore, TYO acreage and percent marsh
have changed.

2. West Subarea Receiving Marsh. Construction impacts associated with the entire North Forced
Drainage Levee, 50% of the levee berm acreage, and the conveyance channel impacts were included within
this assessment. Marshes impacted by the South Forced Drainage area and levee were removed from this
WVA and addressed via a separate WVA. The acreage of spoil banks and levees created via construction of
the North Forced Drainage Levee/Berm and the spoil bank acreage of the Conveyance Channel has been
removed from the FWP project area; and the marsh acres impacted by these features, plus the borrow canal
acreage, have been removed from the TY1 FWP marsh acreage. Estimated freshwater introduction flows
remain the same as per the March 31, 2008 WVA.




3. North Forced Drainage Area Marsh. This area was not included within the USGS project area
boundary for the receiving area marshes. Impacts to this area were determined via separate WVA.

4. North Forced Drainage Area bottomland hardwoods WVA. Impacts to enclosed forested and shrub-
scrub areas were assessed in this model. Conveyance channel construction impacts to forested and shrub-
scrub areas adjoining this forced drainage area are included in this WVA,

5. South Forced Drainage Area. Because this area is partly within the USGS project area boundary, the
enclosed area and associated levee impacts were evaluated via a separate WVA (FWOP and FWP).
Consequently, those impacted areas have been removed from the West Subarea in order to fully address them
under the South Forced Drainage area WVA.

6. South Forced Drainage Area bottomland hardwoods WVA. Impacts due to construction of the levee
enclosing this area, plus impacts to forested and enclosed shrub-scrub areas were assessed in this model.

7. Bayou Pelton marsh WVA. Construction impacts to marshes within the bayou were assessed in this
WVA.

8. Bayou Pelton bottomland hardwoods WVA. This WVA assessed construction impacts to existing
forested habitats along the bayou banks. Shrub-scrub was lumped together with hardwoods in this WVA.

9. Bayou Pelton Nourishment Cells marsh WVA. This WV A assessed impacts to marshes in the 4 cells
that will receive material dredged from Bayou Pelton. It is assumed that after consolidation, fill area
elevations will be raised up to 6 inches.

10. Bayou Pelton Nourishment Cells bottomland hardwood WVA. This WVA assessed impacts to
hardwoods and shrub-scrub areas within the 4 cells that will receive material dredged from Bayou Pelton. It
is assumed that after consolidation, fill area elevations will be raised up to 6 inches.

Information on the above-mentioned WV As follows below:

East and West Subarea Receiving Marshes WVA. Marsh acreages and wetland loss rates were
obtained using the standard wetland loss formula/methods. Field observations indicate that in 2008, the West

Subarea consisted primarily of INT marsh. Likewise the East Subarea was primarily BR marsh. According
to 2006 USGS data:

West Subarea  (2006) East Subarea (2006)

Total Area = 6,782 ac Total Area = 2,822 ac
Water Area = 2,612 ac Water Area = 1,645 ac
Marsh Area=4,170 Marsh Area = 1,177 ac

Because 30 acres of West Subarea marsh & water are located in the portion of the South Forced Drainage
Area located within the USGS project boundary for the West Subarea, that acreage was removed from the
project area. Because 24.6 acres of that removed area was marsh, 24.6 acres were removed from the TY0
marsh acreage. The revised West Subarea baseline data are as follows:

Revised West Subarea Total Area = 6,782 - 30 = 6,752 acres
Revised West Subarea TYO marsh = 3,706 —24.6 = 3,681 acres

Construction of the North Forced Drainage Levee/Berm converts 9.21 acres of project area marsh to non-
wetlands, and construction of the Conveyance Channel converts 17.21 ac of marsh & water to non-wetland



spoil bank. Hence, the FWP project area was reduced by 26.42 ac to 6,726 acres. Likewise, total
construction marsh impacts of 35.0 acres were subtracted from the TY1 marsh acreage (9.21 ac - forced

drainage levee/berm, plus 25.79 ac - conveyance channel construction).

Table 1. FWOP and FWP marsh acres, West Subarea receiving marshes.

Project: TE32a - West Subarea (with Beqin | End ?{egi" E"d
construction impacts) gin | Ending ear ear | Loss
Year Year Acres | Acres Rate
Total 2006 2006
Marsh Water 1988 2006 6,379 | 4,170 | -0.023
Acres Acres Acres
6,752 4170 2,582 FWP Land Loss Reduction 0.16
FWOP FWP
Net
% % Marsh
L - (I\a/ulgrr::) Marsh (\;\izarteesr y| Y rate (I\z;‘srr;:) Marsh (\;Vc?faesr) acres

Year (V1) (V1)
2006 -5 4170 62% | 2,582 -5 4170 | 62% | 2,582 0
2007 -4 -0.0233 | 4,073 60% | 2,679 -4 -0.0233 | 4,073 | 60% | 2,679 0
2008 -3 -0.0233 | 3,978 59% | 2,774 -3 0.0233 | 3,978 | 59% | 2,774 0
2009 -2 -0.0233 | 3,885 58% | 2,867 -2 -0.0233 | 3,885 | 58% | 2,867 0
2010 -1 -0.0233 | 3,794 56% | 2,958 -1 -0.0233 | 3,794 | 56% | 2,958 0
2011 0 -0.0233 | 3,681 55% | 3,071 0 -0.0233 | 3,681 55% | 3,071 0
2012 1 -0.0233 | 3,595 53% | 3,157 1 -0.0196 | 3,574 | 53% | 3,178 | -21
2013 2 -0.0233 | 3,511 52% | 3,241 2 0.0196 | 3,504 | 52% | 3,248 -7
2014 3 -0.0233 | 3,429 51% | 3,323 3 -0.0196 | 3,435 | 51% | 3,317 6
2015 4 -0.0233 | 3,349 50% | 3,403 4 -0.0196 | 3,368 | 50% | 3,384 18
2016 5 -0.0233 | 3,271 48% | 3,481 5 -0.0196 | 3.302 | 49% | 3,450 | 31
2017 6 -0.0233 | 3,195 47% | 3,557 6 00196 | 3,237 | 48% | 3,515 | 42
2018 7 -0.0233 | 3,120 46% | 3,632 7 -0.0196 | 3,173 | 47% | 3,579 53
2019 8 -0.0233 | 3,047 45% | 3,705 8 -0.0196 | 3,111 | 46% | 3,641 64
2020 9 -0.0233 | 2,976 44% | 3,776 9 -0.0196 | 3,050 | 45% | 3,702 74
2021 10 -0.0233 | 2,907 43% | 3,845 10 -0.0196 | 2,990 | 44% | 3,762 | 84
2022 11 -0.0233 | 2,839 42% | 3,913 11 -0.0196 | 2,932 | 44% | 3,820 | 93
2023 12 -0.0233 | 2,773 41% | 3,979 12 -0.0196 | 2,874 | 43% | 3,878 | 101
2024 13 -0.0233 | 2,708 40% | 4,044 13 -0.0196 | 2,818 | 42% | 3,934 | 110
2025 14 -0.0233 | 2,645 39% | 4,107 14 00196 | 2,762 | 41% | 3,990 | 118
2026 15 -0.0233 | 2,583 38% | 4,169 15 -0.0196 | 2,708 | 40% | 4,044 | 125
2027 16 -0.0233 | 2,523 37% | 4,229 16 0.0196 | 2,655 | 39% | 4,097 | 132
2028 17 -0.0233 | 2,464 36% | 4,288 17 00196 | 2,603 | 39% | 4,149 | 139
2029 18 -0.0233 | 2,406 36% | 4,346 18 0.0196 | 2,552 | 38% | 4,200 | 146
2030 19 -0.0233 | 2,350 35% | 4,402 19 0.0196 | 2,502 | 37% | 4,250 | 152
2031 20 -0.0233 | 2,295 34% | 4,457 20 -0.0196 | 2,453 | 36% | 4,299 | 158




Table 2. FWOP and FWP marsh acres, East Subarea receiving marshes.

Begin End
Project: TE32a - East Subarea Begin | Ending | Year Year Loss
Year Year Acres | Acres Rate
Total 2006 2006
Acres Marsh Water 1988 2006 2,493 1,177 | -0.041
Acres Acres
2,822 1,177 1,645 FWP Land Loss Reduction 0.05
FWOP FWP
o % M’:?;h
Loss Marsh 0 Water Loss | Marsh ° Water

Year Y Rate (acres) I\/(Isl;s)h (acres) Y Rate (acres) I\/(Iia/qs)h (acres) acres
2006 -5 1177 | 41.7% | 1,645 -5 1,177 | 41.7% | 1,645 0
2007 -4 -0.0408 | 1,129 | 40.0% | 1,693 -4 -0.0408 | 1,129 | 40.0% | 1,693 0
2008 -3 -0.0408 | 1,083 | 384% | 1,739 -3 -0.0408 | 1,083 | 38.4% | 1,739 0
2009 -2 -0.0408 | 1,039 | 36.8% 1,783 -2 -0.0408 | 1,039 | 36.8% | 1,783 0
2010 -1 -0.0408 996 | 35.3% | 1,826 -1 -0.0408 996 | 35.3% | 1,826 0
2011 0 -0.0408 956 | 33.9% 1,866 0 -0.0408 956 | 33.9% | 1,866 0
2012 1 -0.0408 916 | 32.5% | 1,906 1 -0.0389 918 | 32.5% | 1,904 2
2013 2 -0.0408 879 | 31.2% | 1,943 2 -0.0389 883 | 31.3% | 1,939 4
2014 3 -0.0408 843 | 29.9% 1,979 3 -0.0389 848 | 30.1% | 1,974 5
2015 4 -0.0408 809 | 28.7% | 2,013 4 -0.0389 815 | 28.9% | 2,007 7
2016 5 -0.0408 776 | 27.5% | 2,046 5 -0.0389 784 | 27.8% | 2,038 8
2017 6 -0.0408 744 | 26.4% | 2,078 6 -0.0389 753 | 26.7% | 2,069 9
2018 7 -0.0408 714 | 25.3% | 2,108 7 -0.0389 724 | 25.6% | 2,098 10
2019 8 -0.0408 684 | 24.3% | 2,138 8 -0.0389 696 | 24.7% | 2,126 11
2020 9 -0.0408 657 | 23.3% | 2,165 9 -0.0389 669 | 23.7% | 2,153 12
2021 10 -0.0408 630 | 22.3% | 2,192 10 -0.0389 643 | 22.8% | 2,179 13
2022 11 -0.0408 604 | 21.4% | 2,218 11 -0.0389 618 [ 21.9% | 2,204 14
2023 12 -0.0408 579 | 20.5% | 2,243 12 -0.0389 504 | 21.0% | 2,228 14
2024 13 -0.0408 556 | 19.7% | 2,266 13 -0.0389 571 | 20.2% | 2,251 15
2025 14 -0.0408 533 | 18.9% | 2,289 14 -0.0389 548 | 19.4% | 2,274 15
2026 15 -0.0408 511 | 18.1% | 2,311 15 -0.0389 527 | 18.7% | 2,295 16
2027 16 -0.0408 490 | 17.4% | 2,332 16 -0.0389 506 | 17.9% | 2,316 16
2028 17 -0.0408 470 | 16.7% | 2,352 17 -0.0389 487 | 17.3% | 2,335 16
2029 18 -0.0408 451 | 16.0% | 2,371 18 -0.0389 468 | 16.6% | 2,354 17
2030 19 -0.0408 433 | 16.3% | 2,389 19 -0.0389 450 | 15.9% | 2,372 17
2031 20 -0.0408 415 | 14.7% | 2,407 20 -0.0389 432 | 15.3% | 2,390 17

Generally, the diversion would operate during periods of high and medium Atchafalaya River discharge
when freshwater conditions usually exist within upper reaches of the Houma Navigation Canal (FINC).
Based on 1994-1999 salinity data from the HNC at the Bayou LaCarpe gage (located 1.4 miles south of the
Bayou Pelton — HNC junction), salinities are less than 1.0 ppt for an average of 242 days/yr, and between 1.0
and 2.0 ppt for an additional 44 days per year. It is assumed that the diversion will be operated whenever
HNC salinities are less than 2.0 ppt (286 days per year).

FWP wetland acreages were generated through the use of the Boustany Diversion Benefits



Model. Discharge inputs to that model were obtained from UNET modeling conducted during the project’s
engineering and design phase. As part of that effort, maximum and minimum discharges were reported for 4
input tidal cycles at 90% exceedance (low Atchafalaya River flow conditions) and 10% exceedance (high
Atchafalaya River flows).

Based on the HNC salinity data referenced above, the diversion would operate between the 0 percent and 78
percent exceedance conditions (286 days/yr). However, model-estimated diversion discharges (cfs) are

available for only 10% and 90% exceedance conditions as shown below.

Tabel 3. Model-predicted high Atchafalaya River flow conditions — 10% Exceedance

1st tidal 2nd tidal 3rd tidal 4th tidal
FLOWS cycle cycle cycle cycle
Station | Max | Min Max | Min | Max | Min | Max | Min
C 992 | 683 | 1031 | 62 | 846 | 492 | 684 | 334

Table 4. Model-predicted low flow conditions — 90% Exceedance
1st tidal 2nd tidal 3rd tidal 4th tidal
FLOWS | cycle cycle cycle cycle

Station | Max | Min | Max | Min | Max | Min | Max | Min
C 775 | -245 | 899 | -247 | 706 | -450 | 392 | -503

Station C is located on the conveyance channel just east of Bayou Grand Caillou. Flows at that location
represent the total amount of water that would be introduced into the upper Lake Boudreaux Basin. From the
above model outputs the following average discharges have been calculated as follows:

10% Exceedance: Ave Max Q = 888 cfs
Ave Min Q = Ocfs  ** assume zero as per Fig. 1 WL data & to simplify ana/ysis**
Average Q= 444 cfs

90% Exceedance: Ave Max Q = 693 cfs
Ave Min Q = 0 cfs **neg, Qs replaced w 0" due to control structure operations**

Average Q= 347 cfs

The average diversion discharge could be estimated by the mean flows of the predicted 10% exceedance
through 70% exceedance flows. As the model output provided only the 10% Max exceedance flows, the
20% through 70% Max exceedance flows were estimated from the difference between the 10% and 90%
exceedance flows. In all cases, Ave Min flows were assumed to be zero.

The following exceedance flow values used to calculate average flow are as follows:

Ave Max 10% Exc Q=888 cfs Ave Min Q=0 Average 10% Exc Q= 444 cfs
Ave Max 20% Exc Q=864 cfs Ave MinQ =0 Average 20% Exc Q= 432 cfs
Ave Max 30% Exc Q=839 cfs Ave MinQ=0 Average 30% Exc Q = 420 cfs
Ave Max 40% Exc Q=815cfs AveMinQ =0 Average 40% Exc Q = 408 cfs
Ave Max 50% Exc Q=791 c¢fs Ave MinQ =0 Average 50% Exc Q= 396 cfs
Ave Max 60% Exc Q=766 cfs Ave MinQ =0 Average 60% Exc Q= 383 cfs
Ave Max 70% Exc Q =742 cfs Ave MinQ =0 Average 60% Exc Q= 371 cfs

Annual average flow = average of the above 10% - 70% average exceedence flows such that:
Annual Average Diversion Discharge = 408 cfs

The proposed conveyance channel discharges directly into the west subarea. Water reaching the east subarea
would flow through the west subarea to get there. To apply the Boustany Model under these circumstances,
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a portion of the average discharge is assumed to benefit only the west subarea and the remainder assumed to
affect only the east subarea. This assumed flow distribution was determined by multiplying the maximum
diversion-related stage increases (Table 1 and Figure 1) by the water acreage of each subarea to estimate the
volume of water added to each subarea due to the diversion.

Table 5. Model-predicted maximum project area stages.

10% Exceedance 10% Exceedance Overall
With-Project Baseline Stage

Area Max Stage (2" tidal cycle) | Max Stage (2™ tidal ycle) | Diff (ft)
SA2 1.96 1.61 0.35
SA4 1.93 1.61 0.32
SA5 1.84 1.60 0.24
SA6 1.85 1.61 0.24
SA7 1.81 1.60 0.21
SA8 1.84 1.61 0.23

The only stage increase output for the east subarea (LB3 storage area — see Figure 2), is a 0.21 foot
maximum increase over baseline conditions. This value, when multiplied by the 1,866 water acres (TYO0) of
the east subarea, yields 392 acre-ft of additional water. Similarly determined maximum stage increases
within the west subunit storage areas for SA6 = 0.24 ft, for SA7 =0.21 ft, and for SA8=0.23 ft. Those
storage areas contain the great majority of west subunit water areas. Water acreages for those storage areas
are visually estimated as: SA6 =24% SA7=38% SA8 =38%.

Multiplying those percentages by the total west subunit TY1 water acreage of 3,071 acres, allows the
estimation of storage area water acreages. Multiplication of those acreages by the above-listed storage area
stage increases, allows one to estimate the volume of additional water as follows:

SA6- 0.24x3,071 ac= 737 ac X 024 ft = 177 acre-ft (26%)

SA7- 0.38x3,071 ac=1167 ac X 021 ft= 245 acre-ft (35%)

SA8- 0.38x3,071 ac=1167ac X 0.23 ft= 268 acre-ft (39%)
690 acre-ft

Summing the volume increases for each subarea allows the calculation of total volume increase and percent
volume increase. Percent flow distribution is assumed to equal the percent volume increases.

East subarea volume increase = 392 acre-ft (36%)

West subarea volume increase = 690 acre-ft (64%)

1082 acre-ft

If the average diversion discharge is 408 cfs, then . . .
the east subarea would receive 408 cfs * 0.36 = 147 cfs
the west subarea would receive 408 cfs * 0.64 =261 cfs

Because the proposed diversion would not flow continuously during the days it operates, the number of
operation days (286) was multiplied by the fraction of hours per day during which diversion would occur
(12.9/24 — based on 1996 water level data). The result is a flow equivalent of 154 days of continuous 24-
hour-a-day introduction. Information on other Boustany Model inputs are provided below.
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Figure 4. Map depicting modeled water storage areas.
: L

LB3

' Maximum WL
qrise = 02214t -

Nutrient Concentration:

Nitrogen and phosphorus data from DEQ station 0942 (Figure 5) in ppm were averaged for all dates
available resulting in an average input concentration of 1.2 mg/l.

Sediments

TSS data was calculated by averaging all TSS data from DEQ station 0942 and equaled 29.8
mg/l. This value was reduced to zero for the East Subarea since water is not introduced
directly into this area.

Bulk Density (g/cm3)
Bulk Density values for INT marsh (0.08 g/em® was used for the West Subarea. Bulk Density
values for BR marsh (0.16 g/em® was used for the East Subarea.
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Figure 5. Map depicting locations of DEQ water auality stations.

Average Depth (ft)

Based on depths measured during the Oct. 17, 2007, field trip, average depths were assumed to be
2.0 feet in both subareas.

% Nutrient Retention

As the percent nutrient retention value is specific only to nutrient uptake by emergent

marshes, the percent marsh acreage (see page 1) was used as an estimate of % Nutrient Retention.
FWP TY1 West Subarea % marsh = 53%
FWP TY1 East Subarea % marsh = 33%

% Sediment Retention

Percent sediment retention was estimated assuming that the marsh in this case was 100% effective in |
trapping TSS, large open water areas were 50% effective in trapping TSS, and small open water ‘
areas were 75% effective in trapping TSS. For the west subarea, a GIS analysis of the 6,726 acre |

subarea (FWP TY1) shows that under baseline conditions, large open water areas occupied an
estimated 900 acres (Appendix C):

Marsh = 3,585ac= 53.0% Therefore: 0.53 x 1.00 retention = 0.530

Small OW = 2,241 ac= 33.3% Therefore: 0.333 x 0.75 retention = 0.250

Large OW = 900ac= 13.7% Therefore: 0.137 x 0.50 retention = 0.0685
Total West Subarea = 085%
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To account for channelization losses the following protocol was used.

Channelization Loss = 0% Condition: No bayous or man-made channels to export introduced water out of area
Channelization Loss = 15% Condition: One shallow bayou available to export introduced water out of the project area
Channelization Loss = 30% Condition: Two shallow bayous available to carry introduced water out of the project area
Channelization Loss = 50% Condition: Discharge directly into maintained oil-field canals or similar-sized canals
Channelization Loss = 90% Condition: Diversion discharge directly into a deep-draft navigation channel

Assuming that the 30% loss condition is applicable to the project’s west subarea, the total TSS
retention was calculated as: 85% * 0.70 = 59% TSS retention

Construction Impacts

According to design information provided by T. Baker Smith, Inc., construction of the conveyance
channel and the north forced drainage levee would result in a TY1 loss of 35.00 acres of marsh
within the West Subarea. This acreage was removed from the FWP TY1 acreage (Table 1 on page 2.
There were no construction impacts to East Subarea marshes.

See Table 6 for Boustany Model inputs sheets and results. Resulting FWP land loss rate

reductions have been applied to the land loss worksheet shown in Tables 1 and 2.

WVA Inputs:
V1 values should be taken from Tables 1 and 2 (pages 2 and 3).

V2 — Submerged Aquatic Vegetation (both subareas)
FWOP TYO and TY! =5% FWP TY1
TY20=5% TY20

35%
45%

V3 — Interspersion (via use of interspersion “calculator’”)

West Subarea FWOP West Subarea FWP
TYO TY1l TY20 TY1l TY20

Class2-28% 25% 0% 25% 0%

Class3-63% 64% 36% 63% 55%

Class4— 9% 11% 64% 12% 45%

V3 — Interspersion (via use of interspersion “calculator”) — continued.

East Subarea FWOP East Subarea FWP
TYO TY1 TY20 TYl TY20

Class3—-36% 30% 0% 48% 0%

Class4—-64% 70% 31% 52%  60%

Class 5- 0% 0% 69% 0% 40%

V4 — Percent Shallow Open Water

West Subarea FWOP  West Subarea FWP East Subarea FWOP  East Subarea FWP
TY0O TY1 TY20 TY1l TY20 TYO0O TY1 TY20 TYl TY20
20% 20% 15% 20% 16% 15% 15% 10% 15% 12%

V5 — Salinity (ppt)
Discrete salinities were measured bi-monthly (Figure 6) from May 1998 — March 2001.

12
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Figure 6. Discrete project area salinity monitoring

stations.

Table 6. Salinity data project area discrete monitoring stations.

Annual Growing Season
Station Mean Mean
01 7.2 6.99
02 8.5 8.86
07 6.6 6.48
09 7.7 7.75
10 8.4 8.63
14R 7.8 7.14
Average 7.91 7.75

Intermediate marshes of the West Subarea are represented by an average of stations 07, 09, 01, 10,
and 02 (avg. = 7.75 ppt). The predominantly BR marshes of the east area were represented by an
average of stations 01, 02, 10, and 14R (avg. = 7.91 ppt).

FWP West Subarea: A salinity box model was used to estimate FWP for both subareas combined.
During the 242-day (8-month) freshwater introduction period, the salinity of introduced water was
assumed = 0.38 ppt (average 1994-1999 HNC @ Bayou LaCarpe salinities < 1.0 ppt = 0.38 ppt).
Bayou LaCarpe salinities range from 1.0 to 2.0 ppt for an average of 44 days per year (i.e., 1.5
months), consequently, it was assumed that introduction of 2.0 ppt water would occur for 2 months
(Sept and Dec). It was also assumed that no HNC water would be introduced for 2 months and that
during this time FWP salinities would equal FWOP salinities. A daily tidal amplitude of 0.19 feet
was obtained from 2.5 years of continuous data provided by DNR sonde TE-32-01. Tide and
receiving area salinities were assumed to be equal to the above calculated annual average salinity of
7.91 ppt. The receiving area acreage of 4,937 acres is the TYO total project arca water acreage.
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With those inputs, the project area salinity would be reduced to 3.13 ppt during the 8-month-long
freshwater introduction period (Figure 7)

Figure 7. Salinity box model inputs for the 8-month-long introduction of 0.38 ppt water.

Salinity Box Model

Site: Sample
Salinity
Initial Salinity 791
Final Salinity 3.13
diff 4.78
Y%diff 60.5%

Receiver Salinity (ppt) 7.91
Receiver Area (water acres) 4937
Mean Depth (ft) 2.0
Receiver Volume (acre-ft) 9874
Total Volume 11159.015

For the 2-month-long introduction of 2.0 ppt water, project area salinities would be reduced to 4.16
ppt (Figure 8).

Figure 8. Salinity box model inputs for the 2-month-long introduction of 2.00 ppt water.
Salinity Box Model

Site: Sample
Salinity
Initial Salinity 701
Final Salinity 4.16
diff 3.75
%diff 47.4%

Receiver Salinity (ppt) 7.91
Receiver Area (water acres) 4937
Mean Depth (ft) 20
Receiver Volume (acre-ft) 9874
Total Volume 11159.015
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Using the above box model results, a FWP West Subarea average growing season (March through
November) salinity of 4.27 ppt is obtained by averaging the highlighted values below:

FWOP West Subarea FWP West Subarea (TY1 -20)
Jan Mean Sal=7.75ppt  Mean Sal = 3.13 ppt
Feb  Mean Sal=7.75ppt Mean Sal =3.13 ppt
Mar  Mean Sal=7.75ppt Mean Sal = 3.13 ppt
Apr  Mean Sal=7.75ppt  Mean Sal = 3.13 ppt
May Mean Sal=7.75ppt  Mean Sal = 3.13 ppt
Jun Mean Sal=7.75ppt  Mean Sal = 3.13 ppt
Jul Mean Sal=7.75 ppt  Mean Sal = 3.13 ppt
Aug Mean Sal=7.75ppt  Mean Sal = 3.13 ppt
Sep  Mean Sal=7.75ppt  Mean Sal =4.16 ppt
Oct  Mean Sal=7.75ppt  Mean Sal = 7.75 ppt
Nov  Mean Sal=7.75ppt  Mean Sal = 7.75 ppt
Dec  Mean Sal=7.75ppt  Mean Sal = 4.16 ppt

Average = 7.75 ppt

4.27 ppt

= average growing season salinity

East Subarea: For the brackish East Subarea, an average annual salinity of 4.10 ppt was calculated
as illustrated below:

FWOP East Subarea FWP East Subarea (TY1 -20)

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Mean Sal = 7.91 ppt
Mean Sal = 7.91 ppt
Mean Sal = 7.91 ppt
Mean Sal = 7.91 ppt
Mean Sal = 7.91 ppt
Mean Sal = 7.91 ppt
Mean Sal = 7.91 ppt
Mean Sal = 7.91 ppt
Mean Sal = 7.91 ppt
Mean Sal = 7.91 ppt
Mean Sal = 7.91 ppt
Mean Sal = 7.91 ppt

Average Annual = 7.91 ppt

V6 - Aquatic Organism Access
East Subarea: Secveral fixed-crest weirs exist in the project area. However, numerous spoil bank
breaks render those weirs ineffective in restricting water exchange. Consequently, baseline fisheries
access is considered to be unrestricted (SI = 1.0). This value will not change with project
implementation.

Mean Sal = 3.13 ppt
Mean Sal = 3.13 ppt
Mean Sal = 3.13 ppt
Mean Sal = 3.13 ppt
Mean Sal = 3.13 ppt
Mean Sal = 3.13 ppt
Mean Sal = 3.13 ppt
Mean Sal = 3.13 ppt
Mean Sal = 4.16 ppt
Mean Sal = 7.91 ppt
Mean Sal = 7.91 ppt
Mean Sal = 4.16 ppt

West Subarea: The construction of a boat bay type outfall management structure (8-foot-wide by 2-
foot-deep) in the north-south pipeline canal at Bayou Butler would restrict fisheries access through
that canal. Assuming that this pipeline canal provides 35% of the access and Bayou Chauvin
provides 65% of the access, FWP V6 was calculated as follows:

Pipeline Canal:
Bayou Chauvin:

0.35 * 0.5 rating =
0.65 * 1.0 rating
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North Forced Drainage Area Marsh WVA. This evaluation assesses impacts to intermediate
marshes within the proposed forced drainage area. Impacts covered include enclosure impacts plus
borrow canal impacts to existing marshes (Figure 9).

Figure 9. Map depicting North Forced Drainage Levee and wetlands enclosed by that levee.

i

According to GIS analysis: FWOP Total Project Area = 22.97 acres
Project areca marshes = 21.84 acres (95.1%)
Project area water = 1.13 acres

FWP construction of the pump station access road converts 0.03 acres of marsh to road,
hence, that acreage is removed from the FWP project area:

FWP Total Project Area = 22.9 acres
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V1 - Percent Marsh:
FWOP- as no natural marsh loss has occurred within the area, assume no FWOP marsh loss.

FWP TY1 construction impacts = 4.88 acres of borrow canal impacts
0.03 acres of pump station access road impacts
4.91 acres Total TY1 construction impacts

TY1 marsh=21.84 — 491 acres= 16.93 ac ( 16.93/22.9 = 73.9%)

FWP: with water surface pump-down to +1.0 ft = marsh level (see 95% design elevation transects),
and exclusion of salinity, assume no FWP loss (landowner to place permanent conservation
easement on enclosed forested and marsh habitat to preserve for wildlife habitat).

V2 — Submerged Aquatic Vegetation
FWOP all TYs — 0%
FWP all TYs—-0%

V3 — Interspersion
FWOP and FWP is a “carpet” marsh: 100% class 3.

V4 — Percent Shallow Open Water
Assumed all water consists of ditches FWOP and FWP, therefore V4 = 0%

V5 — Salinity
FWOP: assumed area salinity = 50 % of 7.75 ppt (West Subarea growing season ave) = 3.9 ppt
FWP: assumed area salinity = O ppt

V6 — Fish Access:
FWOP: unrestricted access, V6 =1.00
FWP: all access precluded, V6=0.00

North Forced Drainage Area bottomland hardwoods WVA. This assessment covers bottomland
hardwoods and shrub-scrub habitats that would be enclosed within the north forced drainage area (Figures 10
and 11), plus the forested/shrub-scrub habitats that would be impacted by construction of the conveyance
channel (see Figure 3). Dead tree tops and numerous dead trees indicate that woody vegetation within these
areas is severely stressed by inundation and salts. Project Area = 32.73 acres.

V1 — Tree Species Association
Due to presence of green ash and red maple: FWOP TY1 = class2
Assume continued death of trees results in: FWOP TY20 = classl

FWP Aug-Nov pump operations: pump#1 on elevation = +1.75 ft
pump#2 on elevation =+ 2.00 ft
pumps off elevation =+1.25 ft

FWP Dec-July pump operations: pump#1 on elevation = +1.50 ft
pump#2 on elevation =+ 2.00 ft
pumps off elevation =+1.00 ft

Should drought occur to reduce water levels below +1.0 ft, sluice gate will be open to restore

water levels provided salinity at or below 1.0 ppt. Therefore, assume that FWP species
composition is maintained.

18



V2 — Stand Maturity. See dbh worksheet attached to the WVA worksheet.
FWOP: assumed very minimal growth rates FWOP due to high stress and mortality.
FWP: assumed growth 50% of average bottomland hardwoods due to FWP wetness.

V3 — Understory/Midstory. Based on field observations.
FWOP: TY0 =TY1 = Understory 70% and Midstory = 30%

FWOP: TY20 = Understory 90% and Midstory =15%
FWP: TY0O=TY1 = Understory 70% and Midstory = 30%
FWP: TY20= Understory 65% and Midstory = 40%

Figure 10. Deteriorating shrub-scrub habitat at the north end of the North Forced Drainage Area.

Figure 11. Example of deteriorating bottomland hardwood forest in the North Forced Drainage
| x o L
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V4 — Hydrology: Pump#1-on stage would be 1.5 ft, pump#2-on stage would be 2.0 ft, and pump off stage
would be 1.0 ft. However, to preclude excessive dewatering during August through November,
pump#1-on stage would be raised to 1.75 feet and off stage raised to 1/25 ft.

FWOP: allTYs  =Class 1 (high water table causing waterlogging impacts): SI=0.1
FWP: TY1-TY20 = Class 2 (water table lowered): SI=0.5

V5 — Size of Contiguous Forest Area (applied to only hardwoods acreage)
FWOP: all TYs = Classl
FWP: all TYs = Classl

V6 — Surrounding Land Uses
FWOP & FWP: 25% =Forest/marsh and 75% =Development

V’7- Disturbance

FWOP & FWP: Type = Class 2 Distance = Class 2
FWOP Acreage: TYO0 =32.73 ac
TYl =32.73 ac
TY20=16.37 assume 50% decrease in area due to waterlogging
FWP Acreage: TY1 =30.05ac (2.68 ac conveyance channel construction impact)
TY20=130.05 ac Permanent conservation easement on remaining area

South Forced Drained Area Marsh WVA. This evaluation assesses impacts to intermediate
marshes within the proposed forced drainage area. Evaluated impacts include enclosure impacts
plus marsh impacts due to construction of the forced drainage levee and berm (Figure 12).

According to GIS analysis: FWOP Total Project Area = 44,98 acres
Project area marshes = 39.18 acres (87.1%)
Project area water = 5.80 acres

FWP construction impacts include: 0.2 acres due the pump station access road and 4.4 ac
due to levee/berm, for a total of 4.6 acres. FWP Total Project Area = 44.04 acres

Figure 12. Map depicting South Forced Drainage Levee and wetlands enclosed by that levee.
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V1 - Percent Marsh:
FWOP- as little natural marsh loss has occurred within the area, assume no FWOP marsh loss.

FWP TY1 construction impacts = 3.1 acres of borrow canal impacts
0.2 acres of pump station access road impacts
3.7 acres of levee/berm
7.0 acres Total TY1 construction impacts

TY1 marsh=39.18 — 7.0 acres = 32.18 ac (32.18/40.4 = 79.7%)

FWP: with water surface pump-down to +1.0= marsh level (see 95% design elevation transects),
and exclusion of salinity, assume no FWP loss other than a 25% development loss which
occurs at TY20 (remaining marsh = 24.14 ac or 59.74%).

V2 — Submerged Aquatic Vegetation
FWOP all TYs — 0%
FWP all TYs—0%

V3 — Interspersion
FWOP and FWP is 100% class 2.

V4 — Percent Shallow Open Water
FWOP: assumed 40% water is shallow = 2.32 ac
FWP TY1: Total water area = 8.2 ac, shallow water unchanged at 2.32 ac, V4 =28%
FWP TY20: sameas TY1

V5 — Salinity
FWOP: assumed area salinity = 50 % of 7.75 ppt (West Subarea growing season ave) = 3.9 ppt
FWP: assumed area salinity = 0 ppt

V6 — Fish Access:
FWOP: unrestricted access, V6=1.00
FWP: all access precluded, V6=0.00

South Forced Drained Area bottomland hardwoods WVA. This evaluation assesses impacts to
bottomland hardwoods and shrub-scrub wetlands within the proposed forced drainage area. Impacts
covered include enclosure impacts plus impacts due to construction of the forced drainage levee and
berm (Figure 13). Project area was formerly hardwoods, but now is 100% shrub-scrub = 12.15
acres consisting primarily of palmettos a few live oaks and other dead/dying trees.

V1 — Tree Species Association
FWOP and FWP = Classi

V2 — Stand Maturity. See dbh worksheet attached to the WVA worksheet.
FWOP: assumed very minimal growth rates FWOP due to high stress and mortality.

FWP Aug-Nov pump operations: pump#1 on elevation = +1.75 ft

pump#2 on elevation = + 2.00 ft
pumps off elevation =+1.25 ft
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FWP Dec-July pump operations: pump#1 on elevation = +1.50 ft
pump#2 on elevation = + 2.00 ft
pumps off elevation =+1.00 ft

Should drought occur to reduce water levels below +1.0 ft, sluice gate will be open to restore
water levels provided salinity at or below 1.0 ppt. Assumed that FWP growth is 50% of
average due to FWP wetness.

Figure 13. Shrub-scrub habitat in the area to be enclosed by the South Forced Drainage
Levee.

V3 — Understory/Midstory. Based on field observations.
FWOP: TY0=TY1 = Understory 30% and Midstory = 50%

FWOP: TY20 = Understory 90% and Midstory =15%
FWP: TYO=TY1 = Understory 30% and Midstory = 50%
FWP: TY20= Understory 30% and Midstory = 45%
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V4 — Hydrology: Pump#1-on stage would be 1.5 ft, pump#2-on stage would be 2.0 ft, and pump off stage
would be 1.0 ft. However, to preclude excessive dewatering during August through November,
pump#1-on stage would be raised to 1.75 feet and pump off stage would be raised to 1.25 ft.

FWOP: allTYs  =Class | (high water table causing waterlogging impacts): SI=0.1
FWP: TY1-TY20 = Class 2 (water table lowered): SI=0.5

V5 — Size of Contiguous Forest Area (hardwoods only)
FWOP: all TYs = Classl
FWP: all TYs = Classl

V6 — Surrounding Land Uses
FWOP & FWP: 25% =Forest/marsh and 75% =Development

V7- Disturbance

FWOP & FWP: Type = Class 2 Distance = Class 2
FWOP Acreage: TY0 =12.2ac
TYl =122ac
TY20= 6.1 assume 50% decrease in area due to waterlogging
FWP Acreage: TY1 =122ac
TY20= 9.1 ac assume 25% decrease in area due to development

Bayou Pelton Marshes WVA. Impacts to marshes associated with enlargement of Bayou Pelton
are assessed here (Figure 14). According to GIS analysis:

FWOP Total Project Area = 13.9 acres
Project area marshes 7.7 acres (55.4%)
Project area water 6.2 acres

V1 - Percent Marsh:
FWOP - as the marsh area has increased over time, assume a 0.5 ac increase at TY20

TYO =7.7ac
TY1 =7.7 ac
TY20=8.2 ac

FWP all TYs = 0.0 ac (all marsh converted to enlarged bayou channel)

V2 — Submerged Aquatic Vegetation
FWOP all TYs = 65%
FWP allTYs= 0%

V3 — Interspersion
FWORP all TYs: marsh is a “carpet” marsh: 100% class 3.
FWPall TYs: 100% class5

V4 — Percent Shallow Open Water
FWOP all TYs: 70%
FWP all TYs: 0%

V5 — Salinity
FWOP TYO0and TY1: V5=0.79 ppt (LCA modeling average of B2 area in yr 2015)
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FWOP TY20: V5=0.58 ppt (LCA modeling average of B2 area in yr 2025)
FWP = same as FWOP

V6 — Fish Access:
FWOP and FWP: unrestricted access, V6=1.00

Figure 14. Map of the Bayou Pelton enlargement footprint and adjoining nourishment areas.

Bayou Pelton bottomland hardwoeods WVA. Impacts to bottomland hardwoods and shrub-scrub
habitats along the banks of Bayou Pelton are assessed here. Impacts include 0.99 acres bottomland
hardwoods and 0.52 acres shrub-scrub habitat. The total project area = 1.51 acres.

V1 — Tree Species Association
FWOP all TYs=class5
FWPall TYs = classl (lowest possible score)

V2 — Stand Maturity. See dbh worksheet attached to the WVA worksheet.
FWOP: assumed growth 50% of average bottomland hardwoods due to FWP wetness.
FWP: all trees removed — used O dbh
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V3 — Understory/Midstory. Based on field observations.
FWOP: TY0=TY1 = Understory = 20% and Midstory = 35%
FWOP: TY20 = Understory = 15% and Midstory = 25%
FWP: TY1l = Understory 0% and Midstory 0%
FWP: TY20= Understory 0% and Midstory 0%

V4 — Hydrology: FWOP and FWP: all TYs = Class 2

V5 — Size of Contiguous Forest Area
FWOP and FWP: all TYs= Class 1

V6 — Surrounding Land Uses: FWOP & FWP: 100% =Forest/marsh
V7- Disturbance
FWOP & FWP: Type = Class 3 Distance = Class 1
FWOP Acreage: TYO =151ac
TY1l =1.51ac
TY20=1.51 ac
FWP Acreage: TY1l =0.0 ac
TY20=0.0 ac

Bavou Pelton Nourishment Cells marsh WVA. The combined acreage of the 4 nourishment cells are
evaluated here. Based on design estimates, the placement and consolidated of fill will raise elevations
within these cells by up to 6 inches. Containment dikes will be degraded one year after construction.

According to GIW Analysis: marsh acreage = 80.30 (96.1 %)
water acreage = 3.29
Total acreage = 83.59

V1 - Percent Marsh:
FWOP: assume no marsh loss, V1 =96.1 %
FWP: assume all water areas converted to marsh, V1 =100%

V2 — Submerged Aquatic Vegetation
FWOP and FWP, all TYs=0

V3 — Interspersion: FWOP and FWP: all TYs: marsh is a “carpet” marsh: 100% class 3.

V4 — Percent Shallow Open Water: FWOP and FWP: all TYs: 100%

V5 — Salinity
FWOP TYOand TY1: V5=0.79 ppt (LCA modeling average of B2 area in yr 2015)
FWOP TY20: V5=0.58 ppt (LCA modeling average of B2 area in yr 2025)
FWP = same as FWOP

V6 — Fish Access:
FWOP: unrestricted access, V6=1.00
FWP: TY1 V6=0
FWP: TY20 V6=1.0

Bayou Pelton Nourishment Cells bottomland hardwoods WVA. Effects on enclosed bottomland
hardwoods and shrub-scrub habitats are assessed in this WVA. Based on design estimates, the placement
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and consolidation of fill will raise elevations within these cells by up to 6 inches. Containment dikes will be
degraded one year after construction.

According to GIS analysis: shrub-scrub =15.05ac
Bottomland hardwoods = 1.52 ac
Total Area =16.57 ac

V1 — Tree Species Association
FWOP all TYs = classl (lowest possible score)

V2 — Stand Maturity. See dbh worksheet attached to the WVA worksheet.
FWOP: assumed no growth of bottomland hardwoods due to FWOP wetness.
FWP: assumed growth 50% of normal growth

V3 — Understory/Midstory. Based on field observations.
FWOP: TY0 =TY1 = Understory = 60% and Midstory = 50%

FWOP: TY20 = Understory = 65% and Midstory = 55%
FwP: TYl = Understory = 60% and Midstory = 50%
FWP: TY20= Understory = 40% and Midstory = 55%

V4 — Hydrology. Assume that forest health is limited by excessive wetness and that wetness will become

more optimal with nourishment
FWOP all TYs = Class 2
FWP all TYs = Class 3

V5 — Size of Contiguous Forest Area: FWOP and FWP: all TYs = Class 1

V6 — Surrounding Land Uses
FWOP & FWP: 100% =Forest/marsh

V7- Disturbance
FWOP & FWP: Type = Class 4 Distance = Class 3

FWOP Acreage: TYO =16.57ac
TY1l =16.57 ac
TY20=16.57 ac
FWP Acreage: TY1l =16.57ac
TY20=16.57 ac

Table 7. Summary of Project Benefits/Impacts

Hardwoods
Benefit/Impact Area Hardwoods Net TY20 Marsh Net Marsh Net
Net AAHUs Acres| AAHUs| TY20 Acres|
East Boudreaux Basin Receiving Marshes 137.68 17.15
West Boudreaux Basin Receiving Marshes 459.17 157.58
North Forced Drainage Area Marshes -5.23 -4.91
North Forced Drainage Area Hardwoods I 1.95 13.69
South Forced Drainage Area Marshes -11.63 -6.96
South Forced Drainage Area Hardwoods I 1.10 3.04
Bayou Pelton Marshes -3.96 -8.20
Bayou Peiton Bottomland Hardwoods | -0.64 -1.51
Bayou Pelton Nourishment Cells Marshes -2.23 3.29
Bayou Pelton Nourishment Cells Hardwoods 1.29 0.00
TOTAL 3.70 15.21 573.81 157.95
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Appendix A

2006 Habitat Data
| 10/28/2006 | West1 | West2 | East | TOTAL
Out 3 1 0 4
Swamp 599 3 0 602
Developed Ag Other 33 23 0 56
Fresh Marsh 998 4 0 1002
Intermediate Marsh 2 2258 132 2392
Brackish Marsh 0 306 1045 1351
Saline Marsh 0 0 0 0
Swamp Water 223 4 0 227
Developed Ag Other Water 1 0 0 1
Fresh Marsh Water 106 3 0 109
Intermediate Marsh Water 0 1925 118 2043
Brackish Marsh Water 0 351 1527 1878
Saline Marsh Water 0 0 0 0
1965 4878 2822 9665
Project Area = 1,928 4.854 2,822 9.609 |
1988 Habitat Data
| Oct 1988 data |  West1| West?2 | East | TOTAL
Out 3 1 0 4
Aquatic Bed Floating 6 37 0 43
Aquatic Bed Submerged 0 0 7 7
Fresh Water 2 1 0 3
Estuarine Water 2 329 321 652
Fresh Marsh 2 0 0 2
Intermediate Marsh 722 2067 1300 4089
Brackish Marsh 0 1805 1037 2842
Saline Marsh 0 0 0 0
Estuarine Marsh 0 0 0 0
Cypress Forest 566 76 2 644
Bottomland Forest 304 27 32 363
Dead Forest 0 0 0 0
Bottomland Shrub/Scrub 334 476 122 932
Shore/Flat 0 0 0 0
Agriculture/Pasture 0 0 0 0
Upland Barren 0 0 0 0
Upland Forest 3 15 0 18
Developed 1 8 1 10
Upland Shrub/Scrub 20 36 0 56
1965 4878 2822 9665
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East
BR = 1177
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Appendix B

10% Exceedance Model Outputs (cfs)

1st tidal 2nd tidal 3rd tidal 4th tidal All Tidal
FLOWS cycle cycle cycle cycle Cycles
Location | Max | Min | Max | Min | Max | Min | Max [ Min Max | Min
A 1066 | 836 | 1098 | 792 | 976 | 673 | 823 | 523 | 1098 | 523
B 240 71 265 16 279 151 289 | 194 289 16
C 992 | 683 | 1031 62 846 | 492 | 684 | 334 | 1031 62

90% Exceedance Model Outputs (cfs)

1st tidal 2nd tidal 3rd tidal 4th tidal All Tidal
FLOWS | cycle cycle cycle cycle Cycles
Location | Max | Min Max | Min | Max | Min | Max | Min | Max | Min
A 734 | 172 | 847 | -162 | 674 | -369 | 439 | -436 | 847 [ -436
B 149 | -108 | 165 | 142 | 169 -92 164 17 169 | -142
C 775 | -245 | 899 | -247 | 706 | -450 | 392 | -503 | 899 | -503
Appendix C

Figure C-1. Map showing large open water zones of each subarea.
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APPENDIX J

LADNR RECORDING GAGE - HNC@DULAC MHW MLW
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Marc J. Rogers

From: CIiff Li [chi@ftn-assoc.com]

Sent:  Tuesday, May 11, 2010 2:07 PM

To: Marc J. Rogers

Cc: Marc Johnson

Subject: HNC @ Dulac datum info (Lake Boudreaux)

Marc,

As best as | can determine, here are the tidal gage datums for the HNC @ Dulac gage:

Mean High Water (MHW) = 1.52 ft NAVD88
Mean Low Water (MLW) = 0.31 ft NAVD88

Cliff H. Li - Hydrologist
FTN Associates Ltd.

3 Innwood Circle #220
Little Rock, AR 72211

chl@ftn-assoc.com
http://www.ftn-assoc.com

(501)225-7779 (voice)
(501)225-6738 (fax)

* * * ok

5/11/2010





