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1.0 OVERVIEW

11

12

Background and Site Location

Providence Engineering and Environmental Group LLC (Providence) has been contracted
by the ConocoPhillips Company (COP) to conduct a Hydrologic Modification Impact Analysis
(HMIA) for the development of a proposed appraisal well pad and access road within
Cameron Parish, Louisiana (LA). The proposed facility will be located on an undeveloped
parcel of property, south of LA Highway 82 approximately 3.75 miles East of Sabine Pass
LNG facility. A site location map is included as Figure 1.

The access road will connect to the proposed appraisal well pad to LA Highway 82. This
access road connection will include the installation of one 36” culvert designed to maintain
the hydrological connection between either side of the access road along LA Highway 82.

Purpose

The purpose of this report is to analyze the impacts of the proposed design on runoff
quantities, rates, and water quality parameters on the existing hydrologic conditions and
adjacent properties or waterways. The intent of the proposed design is to minimize
anticipated increases in post-development stormwater runoff rates, water elevations, and
demonstrate that the drainage from post-development will not adversely impact any
surrounding properties.

This report will identify measures to be taken to reduce adverse impacts resulting from the
proposed alteration. This analysis has been conducted in accordance with established
engineering practices and includes calculations for the pre- and post-development drainage
conditions for the proposed facility as well as the requirements of the Office of Coastal
Management (OCM) pursuant to La. RS. 49:214.27.B and C, and Coastal Use Guidelines
found in LAC Title 43, Part 1, Chapter 7, Subpart B, § 701-709.

2.0 MODEL DEVELOPMENT

2.1

General Summary

To assess the flow path and flow rate along with capacity and corresponding water surface
elevations (WSE) generated by a design storm, a Hec-Ras 2D model was developed to
ensure the construction of the proposed appraisal well pad and access road have no
negative hydrological impacts on the area. To develop the model, the most recent Light
Detection and Ranging (LIDAR) elevation terrain, 2017, was downloaded from USGS's
website in 1 meter resolution. Digital elevation maps can be found as Figure 2a and Figure
2b displaying elevations for the entire study area and elevations specific to the project site.
All elevations presented in this report are NAVD88 unless otherwise noted. Cross-sections
of the well pad, the access roadway, and the culvert are shown on Figure 3.

Through the National Resource Conservation Service (NRCS) map service soils map,
included as Figure 4, the makeup of existing soil was determined to be of mostly muck and

1429-007-005NG HMIA

1 PROVIDENCE



CONOCOPHILLIPS COMPANY

2.2

2.3

silty clay loam with a Hydrologic Soil Group classification of D. In addition to the soils map,
the 2019 land cover map was downloaded from NRCS and is included as Figure 5. From
the soils and land cover maps, Hec-Ras generates the watershed’s imperviousness, CN
values, and Manning’s n values used in hydraulic calculations. Where deemed appropriate,
the Manning’s n values were given more precise values to accurately represent specific
features within the study area based on topographic survey information and general site
observations as the land cover map is very generalized and often not as accurate for
extremely rural areas.

Federal Emergency Management Agency (FEMA) has determined this area to be Flood
Zone AE which are areas affected by the 100-year flood and have determined base flood
elevations determined for them. FEMA has issued an effective Flood Insurance Rate Map
(FIRM) as of 16 November 2012 which designates the area as Zone AE with a 100-year
flood elevation of 14 feet, included in Attachment 1.

Watershed Area and HEC-RAS 2D Mesh

The watershed impacting the site location and what is effectively the study area represented
by a Hec-Ras 2D computational mesh is located East of Sabine Pass and Chenier LNG
terminal and West of the Johnsons Bayou High School. Its Northern boundary is LA Highway
82 (Gulf Beach Highway). The study area is represented in Figures 6 and 7. The
computational mesh size was determined by considering the overall size of the study area
and the mesh cells were aligned by breaklines to better capture the terrain’s low and high
areas, enabling the simulation to calculate flow direction, flow rate, and WSE correctly.

Design Storms

In order to accurately model a design storm for this project, OCM HMIA guidelines, the
Coastal Protection and Restoration Authority (CPRA) issued Coastal Master Plan, as well
as the LADOTD Hydraulic Manual information and guidelines were evaluated. The OCM
HMIA guidelines state that design storms should represent a reasonable risk of flooding and
address any potential changes to the 100-year flood zone and require a minimum 10-
inch/24-hour model. The OCM HMIA guidelines do not specify a specific design storm
frequency. The CPRA Coastal Master Plan guidelines for hydrodynamic models in coastal
Louisiana does not state any requirements for design storms as the models are focused on
specific historical past storm events such as hurricanes. The LADOTD hydraulics manual
has several base requirements for a design storm depending on types of structures being
modeled. Side drains under private drives and average conditions require a 5-year storm,
median drains require a 10-year storm, storm drains and inlets require a 10-year storm, and
roadside channels require a 5-year storm. In addition, it is stated in the design requirements
within a wetland that minor structures shall have a minimum of a 5-year return interval design
storm. Based on the OCM HMIA guidelines, CPRA’s Master Plan, and the LADOTD
Hydraulics Manual, a 10-year storm event was used as the basis for determining the peak
WSE and flow rates and used for designing the drainage structure. For analysis of the peak
flow and peak WSE generated from the study area, 10-year, 25-year, and 100-year 24-hour
SCS type-lil storm events were evaluated to satisfy the 10-inch/24-hour model requirements
contained in the OCM HMIA guidelines.
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2.4

2.5

According to the NOAA’s National Hurricane Center Storm Surge Risk Map for a Category
1 tropical storm, the anticipated storm surge in this project area would be between 6 and 9
feet above ground surface. Storm surge prediction varies greatly with the speed of storm
movement and actual storm path. Storm surge generated from a Category 1 tropical storm
would inundate the project area through existing drainage features and then drain out within
a 7-14-day period depending on the amount of rainfall, the level of storm surge received by
the area, and any additional rainfall received after the storm has passed. The storm surge
risk map is shown on Figure 8.

Initial Conditions

Before the existing and proposed conditions can be modeled, an initial condition (initial
volume of water) for the study area must be determined. Under most circumstances, a rain
event will occur with the study area already holding water. To model this initial condition, a
25-year 24-hour rain event was simulated for 9 hours using a dry existing condition model
to “charge” the study area to an adequate WSE. This amount of water is added to future
existing and proposed simulations to ensure that the model does not start a simulation dry.

Boundary Conditions

To allow water to exit the study area, a normal depth with a slope of 0.001 (simulating a
conservative boundary condition) was added around the West and South boundaries of the
computational mesh. Only West and South boundary conditions were added as water flow
for the study area predominately flows East to West with a portion of the Eastern-most
section flowing South and a small portion of the West section flowing South. LA Highway 82
to the North serves as a natural boundary; therefore, no boundary condition was needed.

3.0 PRE AND POST DEVELOPMENT DESIGN

3.1

Drainage Structures
3.1.1 Existing Structures

Three existing structures were identified by Providence via site reconnaissance
within the study area and have been included in the model. The structures identified
include: two bridges and one stop log structure. All three structures are located on
an existing access road oriented North-South through the middle of the study area.
These structures are shown in Figures 6 and 7.

3.1.2 Proposed Structures

To analyze potential flooding impacts the proposed project will have during a rainfall
event and to analyze drainage structure design, pre- and post-WSE as well as flow
rates upstream and downstream of the site were studied and compared. A culvert
will be installed through the new access roadway connection to La Highway 82. The
location of the proposed culvert was based on existing surface water flow direction
and terrain. The culvert will be installed with an invert elevation of 1.3 feet NAVD88
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3.2

to maintain the transfer of water through the project area and to keep the WSE and
flow rates the same for the existing and proposed conditions. The purpose of the
drainage structure is to maintain hydraulic connections without restricting stream
flows. The 36-inch culvert was selected through an iterative process where a
simulation was run monitoring WSE immediately prior to entering the culvert to
ensure ponding does not occur. Also, a 36-inch culvert was chosen with an invert of
1.3 feet NAVD88, positioning the culvert top elevation at 4.3 feet NAVD88. The max
100-year WSE at the culvert location never exceeds 3.13 NAVD88 feet--therefore it
will not run full for a 100-year 24-hour SCS type-Ill storm. The location of this
drainage feature is noted in Figure 9. A typical section of the culvert is shown by
Figure 3.

Terrain
3.21 Existing

The existing terrain was modified from the original downloaded terrain file from
USGS to accurately represent the channel bathymetry and storage of the numerous
ponds within the study area as LIDAR cannot penetrate water surface. This was
done within Hec-Ras using the terrain edit tool. There was no provided bathymetry
survey nor channel and borrow ditch topography survey data for the majority of the
study area and nearly all ground surface topography for the model was based on
the 2017 LIDAR data downloaded from USGS. Therefore, a conservative approach
was taken when inputting the depth profile within the terrain for borrow ditches,
channels and ponds by only lowering ponded areas by 0.5 feet and lowering borrow
ditches and channels by no more than one foot.

3.2.2 Proposed
The proposed site terrain model includes all features of the existing site terrain

model, with the addition of the proposed well pad, access road and drainage
structure. No other modifications to the site terrain are proposed.

4.0 MODEL RESULTS

41

WSE At Critical Points of Interest

To ensure increased flooding does not occur as a result from the appraisal pad construction,
WSE values were monitored at critical points of interest, shown on Figure 10, for the three
storm events. Locations 1 and 2 are respectively located approximately 407 feet East and
approximately 1,000 feet West of the appraisal well pad to monitor immediate and adjacent
flooding that may be occurring near the project site. Locations 3 and 4 are respectively
located approximately 1,875 feet Southeast and approximately 2,830 feet Southwest from
the project site placing Location 3 near profile line 1 and Location 4 near profile line 2. Profile
lines are also shown on Figure 10. Locations 3 and 4 are monitored within the model to
ensure flooding does not occur at a major conveyance zone and natural detention area
located near the project site. The access roadway to the West near the study area’s Western
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4.2

boundary acts as a damn/weir blocking water from flowing East to West near the north side
of the study area pushing water south. Location 5 was put in place at the end of this road as
stormwater to the North that does not over top the road in large rainfall events is pushed
South to that location. Monitoring the WSE at this location provides a good indicator of the
project’s impacts on the watershed’s flow and WSE; therefore, Location 5 will be referenced
when talking about the projects overall impact on the project’s watershed and will be referred
to as the crucial point of interest. Figure 10 shows these WSE values for all three storms
and Table 1 shows the WSE differences and percent differences for each storm event.

Table 1: WSE Differences and Percent Change

Critical 10-year storm 25-year storm 100-year storm
St . WSE WSE ' WSE WSE . WSE WSE
[ Difference I_:’ercent Difference I_Dercent Difference I_Dercent
(feet) Difference (feet) Difference (feet) Difference

1 0.02 0.85 0.05 1.85 0.02 0.64

2 -0.01 0.429 0.04 1.50 -0.02 -0.65

3 0.01 0.420 0.04 1.47 0.00 0.00

4 0.00 0.00 0.05 1.91 -0.01 -0.332

5 0.00 0.00 0.03 1.22 0.00 0.00

The WSE difference between the proposed and existing conditions does not exceed 0.05
feet for any given storm event. This equates to a maximum of a 1.91% increase at any of
the critical points of interest. For the 10-year design storm, the maximum WSE difference is
0.02 feet which equates to a 0.85% increase. At Location 5, the crucial point of interest, the
10 and 100-year storms have a difference of 0.00 and the 25-year has a difference of 0.03
feet, a 1.22% increase.

Flow Rates Across Profile Lines

To monitor flow rates, a profile line can be drawn within Hec-Ras program that can display
the cumulative flow across the cell faces that the profile line intersects. Two profile lines were
drawn, and their locations are shown in Figure 10. Profile line 1 is located to the East of the
project location and profile line 2 is located West of the project location—this allows flow rates
to be monitored before it reaches the appraisal well pad and after it passes the appraisal
well pad. The length of the profile line was drawn to include enough cells where the flow
would not be too site specific but not too large where the project’s impact would be masked
by a large volume. At each of the profile line’s sections, the flow rate for each of the design
storms existing condition’s value is compared to the proposed condition’s value. This is
shown by the two graphs in Attachment 2. These graphs show that the pre and post flow
for all three storms are very similar and are practically identical for the design 10-year storm.

Table 2 shows the flow differences and percent differences for all three storms at each of
the profile lines.
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Table 2: Profile Line Flow Differences and Percent Change

Storm Profile Line 1 Profile Line 2

Return Flow Difference Flow Percent Flow Difference Flow Percent
Interval (cfs) Difference (cfs) Difference
10-year -1.43 -1.21 -0.80 -0.58
25-year -0.33 -0.14 9.58 3.84
100-year -6.38 -1.72 -4.67 -1.02

5.0

The design 10-year storm shows a decrease in flow at both profile lines. The proposed
conditions do not contribute to an increase in flow rate for 5 out of the 6 values shown in the
above table. The flow rate is shown to be decreasing with the only increase occurring at
profile line 2 for the 25-year storm.

IMPACT EVALUATION SUMMARY

The analysis in Section 4.0 shows the proposed culvert that conveys stormwater under the access
road can provide adequate drainage for the 10-year, 25-year, and 100-year post-development
storms. According to the modeling and analyses, the proposed development will not cause flooding
upstream of the proposed facility. With the low relief topography in the area and because the project
is surrounded by tidal and coastal marsh, the volume/rate of runoff pre- and post-construction will
have minimal to no change, a maximum of 3.84% change, this is also supported by the graphs in
Attachment 2.

The existing flow patterns will be minimally affected due to the construction of the access road and
appraisal well pad as the discharges from the area will take place through the existing features as
depicted in Figure 6. The project features minimally alter the existing flow patterns within the study
area and post-construction flow patterns will be consistent with pre-construction flow patterns. In
addition, the existing drainage channels will be minimally impacted, as their size will not be altered.

5.1 Impacted Receiving Land or Water Body

The construction of the access road and appraisal well pad will have a negligible change to
the runoff from the project area. The project’s study area will be minimally altered, and hence
the change in the runoff generated from the road and appraisal pad will have no adverse
effects to adjacent properties or the existing drainage network. The culvert installed near LA
Highway 82 has been sized to maintain the volume of discharge from the area to prevent
impounding of the wetlands in the study area.

After evaluating the WSE at the crucial point of interest, Location 5, and flow rates at the
profile lines generated by Hec-Ras, it was determined that the change in runoff from the
study area would be minimal. The WSE for the design 10-year storm, and the 100-year
storm, remains unchanged at Location 5. The construction of the access road and appraisal
well pad will not change the existing drainage patterns. To maintain the hydrology of the
area and to prevent impounding in the wetlands, one culvert will be installed beneath the
access road connecting LA Highway 82 and the appraisal well pad. Stormwater will continue
to flow through the wetland marsh to the west of the project area and eventually out into the
Gulf of Mexico.
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6.0

5.2

5.3

Water Quality Analysis

The short-term and long-term point and non-point source impacts to water quality have been
evaluated per EPA and LDNR guidelines based on the drainage analysis findings described
above. The short-term impacts to water quality are associated with the construction activities
and the long-term impacts to water quality are associated with the maintenance of the
access road and appraisal well pad.

The potential water quality parameter to be affected by the proposed project is increased
Total Suspended Solids (TSS) during construction (non-point and point sources). The fill that
will be used to construct the access road and appraisal well pad will be imported granular
fill and aggregates. Measures will be taken to ensure that fil materials imported for the
construction activities are free from grease, oils, trash, fertilizers, nutrients, pathogens,
pesticides, and metals.

TSS is the main potential water quality parameter that needs be considered for long-term
maintenance of the constructed access road and appraisal well pad during initial
consolidation, after construction, and repairs due to storms and hurricanes.

Construction Maintenance and Operation Plan

During construction of the appraisal well pad and access road, TSS and turbidity is
anticipated to increase in adjacent waters. However, these increases will be temporary
during periods of construction. All equipment operating in surface waters and adjacent
wetlands will be required to have and maintain spill prevention and containment materials
on board to respond to accidental spills. A project specific Stormwater Pollution Prevention
Plan (SWPPP) will be developed and implemented as part of the construction activities.
Appropriate best management practices (BMPs) will be utilized to minimize the volume/rate
of runoff impacts in the area.

Routine roadway and pad maintenance will be required after the completion of the
construction activities. This will include the addition of aggregate surface course and grading
as needed. The placement of this additional aggregate will be limited to the roadway and
pad surface.

MANAGEMENT MEASURES FOR NON-POINT SOURCE WATER POLLUTION

The drainage design for the proposed appraisal well pad and access road has accounted for the
surrounding wetlands on the adjacent properties. Stormwater runoff rates from the undeveloped
wetland areas will have no significant adverse impact to existing runoff rates. Rapid draining of this

area is not anticipated to occur. The watershed basin has a history of localized ponding caused by

the stoplog structure in lower lying areas to the East of the main road that runs through the study

area which will continue to maintain soil moisture and support wetland vegetation. Therefore, the
proposed appraisal well pad and access road will not significantly adversely impact adjacent lands.
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6.1

6.2

Existing Federal and State Requirements

OCM, under the direction of the National Oceanic and Atmospheric Administration (NOAA)
and in cooperation with the Louisiana Department of Environmental Quality (LDEQ) and the
US Environmental Protection Agency (EPA), has agreed to implement New Development
Management Measures to reduce non-point source water pollution. These measures are
intended to protect and enhance the water quality of coastal waters through reduction of
TSS in surface water runoff.

These measures are also intended to decrease the potential erosion and runoff caused by
development, remove pollutants transported by stormwater runoff, retain hydrologic
conditions, and preserve natural systems Section 6.2 explains how COP will comply with
these requirements.

Best Management Practices (BMPs)

To control stormwater runoff and the discharge of pollutants, including sediment, into local
water bodies during site preparation, construction, and maintenance operations, project
specific Best Management Practices (BMPs) will be developed to meet the guidelines
established in the LDNR Stormwater Runoff handbook. These BMPs will address the
following:

General Housekeeping:

e The project site and associated staging areas will be kept free of leaks, spills, trash, and
debris.

e Regular inspection, cleanup and proper disposal of any leaks, spills, trash, and debris.

e Proper storage of liquids, chemicals, fuels, and lubricants to avoid damage to containers
and potential releases.

e Appropriate waste receptacle availability and use.

Site Preparation & Project Design:

e Confine construction impact to established project clearing limits to minimize vegetation
disturbance.

e Limit the introduction of fine particles associated with imported fill material.

e Construction activity sequencing and coordination to reduce on-site erosion and off-site
sedimentation.

e Established construction access/egress with attention to sediment control and surface
stabilization prior to beginning construction activities.

e Road and pad side-slope design to minimize sloughing.

Construction:

e Bulk material placement and shaping to minimize sloughing.

e Use of slope breakers or sediment barriers such as silt fence, hay or straw bales,
compacted earth, or sandbags to prevent or reduce runoff of sediment laden stormwater
where appropriate.
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7.0

e Use of Construction track-out controls to minimize the amount of sediment leaving or
being tracked out from the construction site onto public roads.
e Weather considerations during construction execution.

Operations & Maintenance:
e Regular inspection and maintenance of existing erosion control measures.
e Use of clean aggregate for maintenance.

CONCLUSION

The 10-year design storm at the crucial point of interest, Location 5, showed no change in WSE.
Considering all other points of interest, the 10-year design storm showed a maximum increase in
WSE of 0.02 feet, which can be considered negligible, and showed a decrease in flow rates at both
profile lines for all storms. For the 25-year storm, the crucial point of interest showed an increase of
0.03 feet which can be considered negligible. Considering all other points of interest, the 25-year
storm event showed a maximum increase in water surface elevation of 0.05 feet, also negligible. The
25-year storm showed a decrease in flow of -0.14% at profile line 1 and an increase of 3.84% at
profile line 2, this increase is considered negligible as the WSE at the crucial point of interest is only
raised by 0.03 feet. The 100-year storm at the crucial point of interest showed no change in WSE.
Considering all other points of interest, the 100-year storm showed a maximum increase in WSE of
0.02 feet. Like the 10 and 25-year storms, this increase is negligible for the 100-year storm and
showed a decrease in flow rate at both profile lines. The 100-year storm does not follow the
increasing WSE trend that is shown going from the 10 to the 25-year storms. This change in trend
is because the area is already extensively inundated during the existing 100-year condition and the
addition of the well pad has little effect to no effect on the maximum amount of water in the area.
When considering the crucial point of interest, the pre- and post-development WSE only changes for
the 25-year storm and peak flow rates only increase for the 25-year at profile line 2. This proves no
significant adverse impact on the watershed drainage as the 10-year is the design storm and the
100-year storm represents the extreme storm event.

In summary, when considering the crucial point of interest for the design storm, the proposed project
development with the designed culvert will not result in an increase in WSE and have negligible
change in the flow rate caused by stormwater runoff flowing overland from the project area. There
will be no anticipated increase in drainage from other properties or waterways, negligible change in
flood elevations immediately upstream or downstream of the project area, and no anticipated long-
term change in water quality after completion of construction.
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FIGURE 1

SITE LOCATION MAP
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FIGURE 2a

DIGITAL ELEVATION MODEL OF ENTIRE STUDY AREA
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FIGURE 2b

DIGITAL ELEVATION MODEL OF SITE

1429-007-005NG HMIA PROVIDENCE



300 150 0 300
e ey — oot

Legend

D Proposed Project Area Elevation (Feet Above Sea Level)
(4.78 Acres) wo High: 7.4

S Low: 0.3

Reference

Digital Elevation Model

HMIA Report

Johnson Bayou, Cameron Parish, Louisiana

ConocoPhillips Company

Project Gumbo North

Base map comprised of ESRI World Terrain, exported 08/10/23.

Drawn By LMM 09/25/23
Checked By LMH 09/25/23
A Approved By TCK 09/25/23
/ / Project Number

1429-007

PROVI_I)ENCE Drawing Number

1429-007-A050

2b

Figure

Providence Engineering and Environmental Group LLC



CONOCOPHILLIPS COMPANY

FIGURE 3

TYPICAL SECTIONS

1429-007-005NG HMIA PROVIDENCE



- 515' -

“ 7.5 —= Access
|a———————— 460" Road
<—>t» 5' Proposed Well (307
Existing Ground / 7.5 —=
(ELEV. ~1.5)
[ Gravel -
MAX ELEV. = 4.0' /

1 ELEV. =275
1

\ Limits of Clearing Sand/Select Fill Geotextile/ Limits of Clearing /
(Install Silt Fence) i Geogrid (Install Silt Fence)

Cross Section A-A'
Not to Scale

— 375' -
’<7 7.5 —w—
- 35('

<_>k5v

Existing Ground

(ELEV. ~1.5")
| Gravel
MAX ELEV. = 4.0 /
1 ELEV. =2.75' 2

\ Sand/Select Fill Geote?(tile/
Limits of Clearing u Geogrid

Install Silt Fence Limits of Clearing
( ) Cross Section B-B' (Install Silt Fence)
Not to Scale

36" @ Culvert
h 45 ﬁ‘ (Inv. Elev. = 1.3")
- - N

Existing Surface ~ , [—_ < 4

T
Limits of Clearing //l Access Road I\
Limits of Clearing

Culvert Typical Section

Not to Scale
Notes
1. Elevations (ELEV.) are referenced to North American Vertical Datum Typlcal Sections
1988 (NAVDS8S8).
HMIA Report
2. Water levels vary from no visible standing water to shallow inundation Johnson Bayou, Cameron Parish, Louisiana

based on recent precipitation. No detailed water level history available. —
ConocoPhillips Company
Project Gumbo North

Drawn By LMM 09/25/23
Checked By LMH 09/25/23
Approved By IMS 09/25/23
Project Number
1429-007
PROVIDENCE Drawing Number 3
1429-007-A055 Figure

Providence Engineering and Environmental Group LLC



CONOCOPHILLIPS COMPANY

FIGURE 4

EXISTING SOILS MAP

1429-007-005NG HMIA PROVIDENCE



Proposed Well Pad

Legend

: Study Area
[ soils

Be - Beaches, coastal

CR - Creole mucky clay

Hb - Hackberry loamy fine sand

Hm - Hackberry-Mermentau complex, gently undulating

ME - Mermentau clay

SC - Scatlake mucky clay, 0 to 0.2 percent slopes, tidal 5,000 2,500 0 5,000

W - Water
= O
Reference

Base map comprised of 2021 aerial photography from USDA/FSA Aerial Photography Field Office, National
Agriculture Imagery Program (NAIP). Soils data obtained from Natural Resources Conservation Service (NRCS)
Web Soil Survey.

Existing Soils Map

HMIA Report

Johnson Bayou, Cameron Parish, Louisiana

ConocoPhillips Company
Project Gumbo North

1/ 2
PROVIDENCE

Drawn By LMM 09/25/23
Checked By LMH 09/25/23
Approved By IMS 09/25/23

Project Number

1429-007

Drawing Number

1429-007-A051

4

Figure

Providence Engineering and Environmental Group LLC




CONOCOPHILLIPS COMPANY

FIGURE 5

LAND USE/LAND COVER MAP

1429-007-005NG HMIA PROVIDENCE



Proposed Well Pad

Legend
9 Land Use/Land Cover
: Study Area Developed Open Space Moss Map
Barren Land Dwarf Scrub Open Water HMIA Report
Cultivated Crops Emergent Herbaceous Wetlands Pasture/Hay Johnson Bayou, Cameron Parish, Louisiana
Deciduous Forest Evergreen Forest Sedge/Herbaceous ConocoPhi"ips Com pany
Developed High Intensity Grassland/Herbaceous Shrub/Scrub Project Gumbo North
Drawn By LMM 09/25/23
Developed Low Intensity Lichens Woody Wetlands Checked By MH 09/25/23
Developed Medium Intensity Mixed Forest A Approved By IMS 09/25/23
Referen ce 57000 27500 0 57000 / / Project Number
e — - o - 1429-007 5
Land Use/Land Cover data comprised of ESRI USA NLCD Land Cover, PROVIDENCE Drawing Number
exported 07/25/23. 1429-007-A066 Figure

Providence Engineering and Environmental Group LLC




CONOCOPHILLIPS COMPANY

FIGURE 6

PRE DEVELOPMENT WATER FLOW PATTERN

1429-007-005NG HMIA PROVIDENCE



9\)\9@6

e

Proposed Well Pad

at EL 4.0’
—— = 600 e ——————— e — 00 S e =
\ / : 6.00 ' T
y , B
/j Existing = o
-~ Access Road -
Existing West \
Access Road Border -~ < ~—
\ 7 ~
) Existing Bridge \ - ~
e ~g—
- \ el -

{ » et il

| » \ il

l . \

, and Sto;l)E )Iilcfgrg]trizgﬁz \ > Le— {

Gulf of Mexico

LA Highway 82 (Gulf Beach Highway)

Legend

— = Study Area
Major Contour, FT (6' Intervals)
Minor Contour, FT (2' Intervals)

General Water Flow Direction

Reference

Base map comprised of Bing Maps Aerial Imagery (c) 2023
Microsoft Corporation and its data suppliers, exported 7/24/23.
LiDAR contours derived from USGS 2017 DEM data titled LA
Chenier Plain.

3,000 0 3,000
————
Scale: 1" = 3,000'

Pre-Development
Water Flow Pattern

HMIA Report
Johnson Bayou, Cameron Parish, Louisiana

ConocoPhillips Company
Project Gumbo North

Drawn By LMM 09/25/23
Checked By LMH 09/25/23
Approved By IMS 09/25/23

Project Number
1429-007 6
Drawing Number

1429-007-B052

PROVIDENCE

Figure

Providence Engineering and Environmental Group LLC



CONOCOPHILLIPS COMPANY

FIGURE 7

POST DEVELOPMENT WATER FLOW PATTERN

1429-007-005NG HMIA PROVIDENCE



9\)\9@6

e

Proposed Well Pad

at EL 4.0

_ -—’_,’_:_‘d:v_ 6.00 — e\ — . __mm— ?_:_::_ — _600‘ —_—
= S 6,00 e i =
\ 6.00 T
4 y | B

Existing = o
~— / Actess Road ¥~ -
Existing West \
Access Road Border -~ .~
\ ¥ -~
) Existing Bridge \ - ~
~— ~g—

~ \ e

Existing Bridge \

(
l
l
and Stop Log Structure
,\ Ve e -~ N RN ™ i {

Gulf of Mexico

LA Highway 82 (Gulf Beach Highway)

Legend

— = Study Area
Major Contour, FT (6' Intervals)
Minor Contour, FT (2' Intervals)

— General Water Flow Direction

Reference

Base map comprised of Bing Maps Aerial Imagery (c) 2023
Microsoft Corporation and its data suppliers, exported 7/24/23.
LiDAR contours derived from USGS 2017 DEM data titled LA
Chenier Plain.

3,000 0 3,000
————
Scale: 1" = 3,000'

Post-Development
Water Flow Pattern

HMIA Report
Johnson Bayou, Cameron Parish, Louisiana

ConocoPhillips Company
Project Gumbo North

Drawn By LMM 09/25/23
Checked By LMH 09/25/23
Approved By IMS 09/25/23
Project Number
1429-007
PROVIDENCE Drawing Number 7
1429-007-B054 Figure

Providence Engineering and Environmental Group LLC



CONOCOPHILLIPS COMPANY

FIGURE 8

STORM SURGE RISK MAP

1429-007-005NG HMIA PROVIDENCE



| > LA Highway 82 (Gulf Beac

n Highway)

-

Proposed Well Pad

Gulf of Mexico

Legend

- Less Than 3' Above Ground

Greater Than 3' Above Ground
Greater Than 6' Above Ground

- Greater Than 9' Above Ground

Reference

Storm surge risk map exported from NOAA 's online National
Hurricane Center Storm Surge Risk Maps on 07/26/23 for a
category 1 hurricane.

3,000 0 3,000
————
Scale: 1" = 3,000'

Storm Surge
Risk Map

HMIA Report
Johnson Bayou, Cameron Parish, Louisiana

ConocoPhillips Company
Project Gumbo North

Drawn By LMM 09/25/23
/ Checked By LMH 09/25/23
IMS 09/25/23

% 7, Approved By
/4

PROVIDENCE

Project Number

1429-007

Drawing Number

1429-007-B065

Figure

Providence Engineering and Environmental Group LLC



CONOCOPHILLIPS COMPANY

FIGURE 9

SITE PLAN

1429-007-005NG HMIA PROVIDENCE



Fill Volumes:

Emergent Wetlands = 17,666 cu yd
Gravel = 8,649 cu yd
Sand = 12,623.36 cu yd

LA Highway 82 (Gulf Beach

Impact Numbers:

Access Road:
. Emergent Wetlands = 0.64 Acre
(Fill = 0.543 Acre, Buffer = 0.094 Acre)
. Uplands = 0.07 Acre
(Fill = 0.06 Acre, Buffer = 0.007 Acre)

Proposed Access Road
(Gravel)

Highway)

Culvert
36" x 56' RCP

Latitude: 29° 45' 50.84" N
Longitude: 93° 48' 15.30" W Sy S

Proposed Access Road

55'

Well Pad: (Gravel)
. Emergent Wetlands = 4.07 Acres
(Fill = 3.92 Acres, Buffer = 0.15 Acre) Proposed Well Pad
(Gravel)
| X i
|
|
|
\
|
|
350 180" }
|
375"

p 200 5 .\ Proposed

Well Location

—~ 460’ -—
~ 515' -—
100 0 100
_:—:— -
Legend Scale: 1" = 100 Site Plan

[ ]Proposed Project Area / Limits of Clearing (4.78 Acres)

HMIA Report

Johnson Bayou, Cameron Parish, Louisiana

Proposed Well Pad Proposed Access Road

Note Side Slope

ConocoPhillips Company
Project Gumbo North

All coordinates shown are referenced to geographic coordinate system
(NAD83).

Reference

Base map comprised of Bing Maps aerial imagery from (c) 2023 Microsoft
Corporation and its data suppliers, exported 09/25/23.

Drawn By LMM 09/25/23
Checked By LMH 09/25/23
Approved By IMS 09/25/23

Project Number

1429-007

PROVIDENCE Drawing Number

1429-007-A056

9

Figure

Providence Engineering and Environmental Group LLC



CONOCOPHILLIPS COMPANY

FIGURE 10

CRITICAL POINTS OF INTEREST MAP

1429-007-005NG HMIA PROVIDENCE



LA Highway 82 (Gul
— —

ﬂocation 2

—
— —

C
\

\

\
\
\

Avg. Existing Cell Elevation = 1.71'

100 Year - Water Surface Elevation
Existing = 3.06'

Proposed = 3.04'

Difference = -0.02'

25 Year - Water Surface Elevation
Existing = 2.66'

Proposed = 2.70'

Difference = 0.04'

10 Year - Water Surface Elevation
Existing = 2.33'
Proposed = 2.32'

Qiﬁerence =-0.01" j

Road Border

\ \ Existing West Access

\
\

Profile Line 2

oot — —

Location 5

Avg. Existing Cell Elevation = 1.55'

Existing = 2.79'
Proposed = 2.79'
Difference = 0.0’

Existing = 2.47"
Proposed = 2.5'

Existing = 2.19'
Proposed = 2.19'
Qiﬁerence =0.0'

Difference = 0.03'

100 Year - Water Surface Elevation

25 Year - Water Surface Elevation

10 Year - Water Surface Elevation

)

Location 4
Avg. Existing Cell Elevation = 1.56'

100 Year - Water Surface Elevation
Existing = 3.01'

Proposed = 3.00'

Difference = -0.01'

25 Year - Water Surface Elevation
Existing = 2.62'

Proposed = 2.67'

Difference = 0.05'

10 Year - Water Surface Elevation
Existing = 2.3'
Proposed = 2.3'

Qiﬁerence =0.0’ j

Profile Line 1

Existing Bridge /

\Diﬁerence =0.02'

\ Existing Access Road

Location 1
Avg. Existing Cell Elevation = 2.31'

100 Year - Water Surface Elevation
Existing = 3.11'

Proposed = 3.13'

Difference = 0.02'

25 Year - Water Surface Elevation
Existing = 2.7

Proposed = 2.75'

Difference = 0.05'

10 Year - Water Surface Elevation
Existing = 2.36'
Proposed = 2.38'

Location 3

Existing = 3.12'
Proposed = 3.12'
Difference = 0.0’

25 Year - Water Surface Elevation
Existing = 2.72'

Proposed = 2.76'

Difference = 0.04'

10 Year - Water Surface Elevation
Existing = 2.38'
Proposed = 2.39'

Qiﬁerence =0.01" /

/

Avg. Existing Cell Elevation = 1.71'

100 Year - Water Surface Elevation

Legend

— = Study Area

Proposed Well Pad

Note

Elevations are referenced to North American Vertical Datum 1988
(NAVD88).

Reference

Base map comprised of Bing Maps Aerial Imagery (c) 2023
Microsoft Corporation and its data suppliers, exported 7/24/23.

1,000 0 1,000
e e e ™ ——
Scale: 1"=1,000'

Critical
Points of Intrest

HMIA Report
Johnson Bayou, Cameron Parish, Louisiana

ConocoPhillips Company
Project Gumbo North

Drawn By LMM 09/25/23
Checked By LMH 09/25/23
Approved By IMS 09/25/23

Project Number

1429-007 1 0

Drawing Number

1429-007-B064 Figure

PROVIDENCE

Providence Engineering and Environmental Group LLC



CONOCOPHILLIPS COMPANY

ATTACHMENT 1

FEMA FIRM MAP

1429-007-005NG HMIA PROVIDENCE



Proposed Well Pad

1429-007-C079



CONOCOPHILLIPS COMPANY

ATTACHMENT 2

HEC-RAS PROFILE LINE FLOW OUTPUT GRAPHS

1429-007-005NG HMIA PROVIDENCE



Flow Across Profile Line 1

395
1/1/2023 20:00, 364.522 1/1/2023 20:00, 370.902
- Existing 10 year Proposed 10 year
345
- Existing 25 year Proposed 25 year
295
Existing 100 year Proposed 100 year
245 1/2/2023 0:00, 233.965
)
L
o 195 1/2/2023 0:00, 233.639
3
o
L
145
1/2/2023 0:00, 117.721
95
1/2/2023 0:00, 116.295
45
-5
1/1/2023 0:00 1/1/2023 12:00 1/2/2023 0:00 1/2/2023 12:00 1/3/2023 0:00 1/3/2023 12:00 1/4/2023 0:00

Date and Time of Simulation



Flow Across Profile Line 2

500
1/2/2023 0:00, 455.484
—— Existing 10 year Proposed 10 year
450
1/2/2023 0:00, 450.818 o
Existing 25 year Proposed 25 year
400
Existing 100 year Proposed 100 year
350
300
7} 1/2/2023 0:00, 258.882
LL
O
250
3
©
L
1/2/2023 0:00, 249.301
200
150 1/2/2023 0:00, 138.93
1/2/2023 0:00, 138.13
100
50
0
1/1/2023 0:00 1/1/2023 12:00 1/2/2023 0:00 1/2/2023 12:00 1/3/2023 0:00 1/3/2023 12:00 1/4/2023 0:00

Date and Time of Simulation



	1429-007-B064_Fig_10.pdf
	Sheets and Views
	1429-007-B064


	1429-007-B065_Fig_8.pdf
	Sheets and Views
	1429-007-B065


	1429-007-B054_Fig_7.pdf
	Sheets and Views
	1429-007-B054


	1429-007-B052_Fig_6.pdf
	Sheets and Views
	1429-007-B052


	1429-007-C079_FRIM_Map.pdf
	Sheets and Views
	1429-007-C079





