












































ATTACHMENT A                                                                                                                                                                                                
Evaluation of DNAPL Occurrence Present Beneath Port Neches Terminal 

RPS Group, Inc. (RPS) conducted an evaluation of the dense non-aqueous phase liquid 
(DNAPL) that is present beneath the Motiva Enterprises LLC (Motiva) Port Neches Terminal 
(PNT). The evaluation was conducted using data collected in numerous investigations 
conducted in behalf of Motiva and Huntsman Petrochemical LLC (Huntsman).  The evaluation 
concludes that the source of DNAPL found beneath the Motiva property is a disposal area found 
on the adjacent Huntsman property. 

The evaluation included the following: 

• Review available historical reports and associated data to develop a comprehensive 
representation for both properties. 

• Develop cross-sections using available hydrogeologic data to document the presence of 
DNAPL in the sand units beneath the sites (shallowest to deepest: X Sand, A Sand and 
B Sand). 

• Develop contour maps of the base of the A sand as DNAPL is heavier than water and 
descends through the water column then migrates along the contour of the underlying 
confining clay. 

• Develop maps and cross-sections to illustrate the movement of  
DNAPL from Huntsman to Motiva property. 

Key Facts: 

• The landfill on Motiva property (SWMU 1) was a construction debris and trash landfill for 
the asphalt complex. Where in the past, open burning of trash, waste asphalt and crude oil 
tank bottoms occurred. 

• There is no record of Motiva utilizing the chemicals associated with the DNAPL in 
SWMU 1. 

• The 1 acre burn pit on Huntsman property was used from 1950 to 1969 to burn 
“chlorinated hydrocarbons (dichloropropane, chloroethane, etc.)” and other chemicals 
from the Huntsman (Texaco) chemical plant (1).  Dichloropropane was the most common 
VOC chemical identified in an Arcadis analysis of the DNAPL (2). 

• In 2013 Arcadis conducted an investigation of SWMU 1 for the express purpose of 
identifying DNAPL, and concluded there was not a “definitive source of the DNAPL in 
the investigation area”.(2)  

• The Arcadis 2013 investigation included collecting and analyzing DNAPL samples from 
the A Sand in three wells (two on Motiva property and one on Huntsman property). 
Comparison of the analysis data showed the DNAPL to be “very similar”. (Note:  No 
DNAPL samples were collected from the shallow X Sand on Huntsman property where it 
is noted in at least four wells/borings in Burn Pit area. 

• On Motiva’s property, DNAPL was found in the deeper A and B Sands, but DNAPL was 
not found in the X Sand. 

• An ERM contour map of the base of the A Sand dated April 16, 2012 shows a westerly 
down slope of 11 feet (-30 to -48 Ft. MSL) from the property line with Huntsman to the 



furthermost know extent of the DNAPL plume on Motiva property. An Arcadis map dated 
October 13, 1999 shows the base of the A Sand with a similar grade direction from -28 
Ft. MSL in the area of the burn pit to -30 Ft. MSL at the property line. 

• DNAPL sinks and follows the base of a sand unit; it does not behave like dissolved 
constituents that follow groundwater gradient. 

• An Arcadis report dated December 4, 2015 (1) concluded that the “complex stratigraphy 
(of the A Sand) would not be conducive for the transportation of a large mass of DNAPL 
more than 1,400 feet, particularly when not leaving evidence of residual DNAPL along 
the transportation pathway”.  The same report states “There is no evidence of DNAPL 
migration pathways or source areas in the area between the two properties.” These 
statements completely disregard the six Membrane Interface Probe (MIP) locations 
(HMIP-10, HMIP-11, HMIP-12, HMIP-13, HMIP-14, HMIP-1C) indicating impacted strata 
in the area between the two sites.  

Legend 

A Legend Sheet is provided to explain and define the symbols representing the different wells, 
borings, and probes illustrated on the figures and cross sections.  Symbols used for the 
geographical boundaries of the regulated units of interest, property boundaries, well name 
changes and referenced figures are also found on this sheet. 

Stratigraphic Section Reference 
The Stratigraphic Section Reference figure illustrates a representation of the strata found in the 
upper 100 feet of the area discussed in the report and referenced in the figures and cross 
sections.   The five recognized area strata are shown with a short description of the soils 
approximated thickness, composition, and other characteristics.  The three water bearing sands, 
which are the focus of this study, are color coded and labeled with their historically accepted 
designations.  

Boring Location Map 
The Boring Location Map shows the locations of the wells, borings, and probes advanced in the 
investigation area.  Most of the well/boring locations and designations are taken from the 
“DNAPL occurrence Map (Figure TCEQ-2) dated April 17, 2012.  This and other figure data was 
taken from figures and information provided in Arcadis’ “DNAPL Source Area Site Investigation 
Report, NOR No.1 Landfill”, April 26, 2013 and “High Resolution Site Characterization, NOR 
No.1 Landfill”, December 15, 2015.    Probe locations and information were also taken from the 
ERM, “Phase II Groundwater and Dense Non-Aqueous Phase Liquid (DNAPL) Investigation”, 
December 1, 2009. 

Property boundaries and regulated unit boundaries are also represented on this map.  

DNAPL Occurrence Maps 

Figures were generated by compiling stratigraphy and monitor well locations from the two 
properties.  

Figure 1A - DNAPL Occurrence Map is a plan view showing the location of all wells and borings.  
DNAPL occurrence in the borings/wells is noted by the color-coded dots at the well locations.  
The occurrence of DNAPL is seen to be present in all three of the water bearing sands, first in 
the shallow X Sand on Huntsman property under the area of the Burn Pit, then progressing west 



to the deeper A Sand under both properties, and finally to the deepest B sand in the western 
most portion of the map.  

This figure was developed based on maps originally generated by Arcadis (2).  The presence of 
DNAPL was determined from the following data: 

• the recovery of DNAPL from wells; 
• in situ soil testing using Membrane Interface Probes (MIP); 
• analysis of soil samples with volatile organic meters (OVM); and  
• Boring log notes referencing visual observation of soil samples. 

An important note is that earlier investigations were conducted to identify dissolved-phase 
constituents.  DNAPL was not identified as a constituent of concern until 1999.  Consequently, 
although a number of investigations were performed on the Huntsman property, DNAPL was not 
a target constituent. 

The Burn Pit within the Lime Slurry Disposal area consisted of an excavated earthen pit 
approximately 50 feet wide, 200 feet long and several feet deep. During operation, chlorinated 
hydrocarbons (dichloropropane, chloroethane), propyl alcohol, phenolic wastes, hydrogen 
fluoride, and other chemical liquids from the Huntsman (Texaco) chemical plant were placed in 
the pit. The pits were excavated as needed, liquid wastes were deposited into each pit and then 
periodically ignited.  The pit was ultimately filled with excavated soil from the area or from the 
next pit to be excavated.(4)  

The Burn Pit on Huntsman property is the only area documented to have received chlorinated 
hydrocarbons.  It is also the only place on the two properties where evidence of free phase 
chlorinated hydrocarbon has been found in the shallow subsurface stratum (X Sand) (See 
Figure 1B). 1,2-dichloropropane was the most common volatile organic compound identified 
from an analysis of the DNAPL collected from both sites.(2)  

Motiva’s SWMU 1 Area became active as a trash and construction waste disposal area in the 
early 1920s. Asphalt and crude oil tank bottoms were also reportedly occasionally placed in the 
area. These materials do not contain chlorinated compounds.  SWMU 1 ceased operation as of 
1988. 

Motiva recovers DNAPL from the A Sand with well MW-4R, located in SWMU 1 area near the 
property line with Huntsman. The recovery operation started in 1999. To date, approximately 
14,000 gallons of DNAPL have been recovered from the well. Although Motiva has been 
recovering DNAPL from MW-4R, the following should be noted: 

• The solvents recovered from the A-Sand strata beneath the site are not consistent with 
historical activities at the PNT asphalt complex; 

• SWMU 1 never received chlorinated hydrocarbons; and 
• Despite exhaustive investigation by Huntsman’s consultant, DNAPL has never been 

identified in the shallow X-sand Beneath SWMU 1 or elsewhere on Motiva property. 

The figures illustrate all of the borings/wells with evidence of DNAPL in the X-Sand are located 
in the vicinity of the Burn Pit.  DNAPL is found in the A-Sand beneath the SWMU 1 Disposal 
area and in areas east and west of SWMU 1.  A lesser number of borings/wells have been 
installed the area between the Burn Pit and SWMU 1 but DNAPL present in the MIP locations 
and other wells in that area indicates a travel path from the Huntsman Burn Pit to Motiva 



property. 

Figure 1B – DNAPL Occurrence in X Sand highlights those borings/wells where DNAPL has 
been identified in the shallow X Sand found across the two properties. The X Sand is the 
shallowest water bearing sand unit. DNAPL has been identified in three borings/wells inside the 
Burn Pit area and seven borings/wells in and around the capped area of the Burn Pit.  A slurry 
wall and clay cap were installed in 2001”to isolate the source area at the NOR No1 Landfill, 
including the former burn pits” (4).  It should be noted that a slurry wall was installed on three 
sides of the Huntsman Burn Pit, but not on the side between the Burn Pit and Motiva property. 

DNAPL has not been identified in the X Sand at any locations on Motiva property. Arcadis 
conducted an extensive investigation of the subsurface soils beneath Motiva’s SWMU 1 
Disposal Area, collecting continuous length cores which were screened with an organic vapor 
analyzer (OVA) and visually inspected for DNAPL.  The report of this investigation was 
submitted to the TCEQ in 2013 (2).  Twenty-one (21) borings were advanced within the 
boundaries of SWMU 1 Disposal Area, and forty-six (46) soil samples were collected for 
analysis. The report concluded the: 

• “Evaluation of the soil results did not indicate a definitive source of DNAPL within the 
investigation area.” 

Also, a total of twenty-two groundwater samples were collected from the borings. The report 
concluded: 

• “Evaluation of the groundwater results did not indicate a definitive source of DNAPL 
within the X-Sand.”  

In 2007 ERM was contracted by Motiva to investigate the subsurface soils in and around the 
area of SWMU 1 (3).  Between 2007 and 2009 twenty-two locations in the area of SWMU 1 were 
investigated using Membrane Interface Probe (MIP) technology.  The results of that 
investigation indicated the A Sand and B Sand had been affected by DNAPL but there was no 
indication the X Sand had been impacted by DNAPL. 

To date no evidence of DNAPL has been found in the X Sand on Motiva property. 

Figure 1C – DNAPL Occurrence in A Sand highlights those borings/wells where DNAPL has 
been identified in the deeper A Sand. The A Sand is the second water-bearing zone in the area, 
30 to 40 feet below ground surface.  Included in Figure C is a cross section showing the vertical 
and lateral progression of DNAPL occurrence across the site from the X Sand, through the A 
Sand, and down to the B Sand. 

The base of the A Sand slopes downward to the west (from the Huntsman property to the 
Motiva property) and ranges in elevation from -24 Ft. MSL under the Former Burn Pit to -32 Ft. 
MSL beneath the SWMU 1 Area (12 ft down slope). The base of the sand continues its 
downward slope to -48 Ft. MSL at the western extent adjacent to the Neches River. The 
descending elevation of the base of the sand can be seen in Cross-section X- X’. DNAPL has 
been recognized in many borings/wells along the descending slope of the A Sand base from the 
former Burn Pit to the area west of SWMU 1. 

It is important to understand how DNAPL behaves in the subsurface.  It generally sinks through 
sands and silts, with some spreading, until it hits a less permeable layer (clay), and then it 
follows the surface of the clay, moving along the base of the sand layer as a comparatively thin 



mass.  DNAPL also desiccates clay which facilitates the penetration of the clay and downward 
migration of the DNAPL.  Based upon the data presented in the figures, this is how the DNAPL 
migrated from the Huntsman Burn Pit onto the Motiva property. 

A Sand Contour Maps 

Figure 2B - DNAPL Occurrence at the Base of the A Sand was generated using two base of the 
A Sand contour maps (see Attachment 1).  One map, generated by ERM was developed from 
MIP data in 2009 and illustrated the base of the A Sand on the Motiva property only.  The other 
map was generated in 1999 by Arcadis using well data points and showed their interpretation of 
the base of the A Sand on the Huntsman property.  The elevations data points were loaded into 
ESRI Arcmap GIS mapping software program to develop Figure 2B. By using the ESRI Arcmap 
GIS software to generate the contours, human bias was eliminated from the contouring process.  

This figure shows those boring/well locations with evidence of DNAPL near the base of the A 
Sand. The map shows the distribution of DNAPL extending from RFI-15D west of the Burn Pit to 
MIP-15 west of SWMU 1. The migration path moves down slope from -26 Ft. MSL, near the 
burn pit, to -48 Ft. MSL near the Motiva dock. The slope profile was placed on the map and 
boring/well locations were placed on the profile to illustrate the occurrence of DNAPL along the 
slope. 

Cross-Sections 

Arcadis created cross-sections from historical data on both the Huntsman and Motiva 
properties. The cross-sections are dated May 2005, but according to the Path/Name tags on the 
drawings they have been used in reports and at meetings as recently as April 2017. RPS 
developed three cross-sections based upon interpretation of the data from the following data 
sources: 

• the original Arcadis cross-sections P-P’, Q-Q’ and R-R’; 

• Arcadis map titled Figure 2 - Boring Location Map dated November 11, 2015; 

• the recovery of DNAPL from some wells; 

• in situ soil testing by Membrane Interface Probes (MIP); 

• analysis of soil samples with volatile organic meters (OVM); and  

• visual observation of soil samples noted on boring logs.  

Figure 3A Cross-Section X-X’ extends from west to east across the site parallel to the Neches 
River. It cuts through Motiva’s SWMU 1 Disposal Area across the property line and through 
Huntsman’s NOR No. 1 Landfill, which included the Burn Pit.  

The cross-section depicts the occurrence of DNAPL in the X Sand beneath the former 
Huntsman Burn Pit and the absence of DNAPL in the X Sand beneath the Motiva’s SWMU 1 
Disposal Area on the Motiva property. Arcadis conducted an extensive investigation in 2013 of 
the subsurface soils beneath Motiva’s SWMU 1 Disposal Area and did not find any evidence of 
a DNAPL source. 

Cross-Section X-X’ also shows the base of the A Sand descending in elevation from Huntsman 
property to Motiva property (24-foot drop in elevation from Burn Pit to Motiva dock). The DNAPL 
migration path can be seen descending from the X Sand into the A Sand beneath the Burn Pit 



and moving along the downward slope of the A Sand base west toward Motiva, past SWMU 1 
and eventually descending to the B Sand at MIP-15 and RWM-15D. 

Figure 3B Cross-Section Y-Y’ goes from north to south across the SWMU 1 Disposal Area at 
Motiva perpendicular to the river and shows the occurrence of DNAPL at the base of the A 
Sand, and the absence of DNAPL in the overlying X-sand. 

Figure 3C Cross-Section Z-Z’ shows a portion of SWMU 1 Disposal Area in an east to west line 
not shown in cross-section X-X’. Made up entirely of Membrane Interface Probe (MIP) logs, the 
section notes the occurrence of DNAPL at each location. There was no evidence of DNAPL in 
the X Sand in any of the MIP borings. The plan view inset shows the occurrence of DNAPL in 
the “BREAKLINE” portion of the cross section, clearly indicating a direct connection between the 
DNAPL occurrences on both properties.  

Conclusion 
• DNAPL is in the shallow sand beneath the Burn Pit at Huntsman 
• The 1 acre burn pit on Huntsman property was used as a waste pit from 1950 to 1969 to 

deposit and burn “chlorinated hydrocarbons (dichloropropane, chloroethane, etc.)” and 
other chemicals from the Huntsman (Texaco) chemical plant. Dichloropropane is the 
most common chemical identified in the A-Sand by the Arcadis analysis of the DNAPL(2) 

• DNAPL has never been placed in the SWMU 1 Disposal Area at Motiva. 
• The 2013 Arcadis report DNAPL Source Area Site Investigation was conducted for the 

express purpose of identifying DNAPL in the Motiva SWMU 1 Disposal Area.  That 
report concluded there was not a “definitive source of the DNAPL in the investigation 
area”.  

• No DNAPL was found in the shallow soils beneath the SWMU 1 Disposal Area during 
the 2007 & 2009 MIP investigations conducted by ERM, despite a focused effort to 
identify a source on Motiva property. 

• The pathway that DNAPL followed from the Huntsman Burn Pit to the Motiva property is 
clearly shown by the figures and cross-sections included with this evaluation.  After 
entering the X-sand at the Burn Pit on the Huntsman property, DNAPL migrated 
downward to the A-sand, and followed the downward sloping base of the A-sand to the 
Motiva dock area.  It is now accumulating in the B-Sand. 
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Motiva Enterprises, LLC Port Neches Terminal 
Current Condition of SWMUs November 5, 2020 

 
SWMU-1  

Landfill Disposal Area Facing Northwest 

(Note MW-4 DNAPL Recovery System in the Fenced in Area) 
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Landfill Disposal Area Facing North 
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SWMU-2  

Rodriguez Reservoir Facing North 
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SWMU-3  

Oil Recovery Reservoir Facing Northwest 
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SWMU-3  

Oil Recovery Reservoir Facing Southeast 
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SWMU-4  

API Separator Facing East 

 



Motiva Enterprises, LLC Port Neches Terminal 
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SWMU-4  

API Separator Facing Northwest 



Motiva Enterprises, LLC Port Neches Terminal 
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SWMU-5  

Slop Oil Sump Facing Northwest 



Motiva Enterprises, LLC Port Neches Terminal 
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SWMU-5  

Slop Oil Sump Facing South 



Motiva Enterprises, LLC Port Neches Terminal 
Current Condition of SWMUs November 5, 2020 
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 Slop Oil Sump 



Motiva Enterprises, LLC Port Neches Terminal 
Current Condition of SWMUs November 5, 2020 

 
SWMU-6  

Approximate Location of Former PCB Storage Area Facing Northwest 



Motiva Enterprises, LLC Port Neches Terminal 
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SWMU-7  

Approximate Location of Former Incinerator Facing Northwest 
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SWMU-7  

Approximate Location of Former Incinerator Facing West 



Motiva Enterprises, LLC Port Neches Terminal 
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SWMU-8/AOC-B  

Approximate Location of Former Tile Tank Farm/Sump Facing Southeast 
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SWMU-8  

Approximate Location of Former Tile Tank Farm/Sump Facing East 



Motiva Enterprises, LLC Port Neches Terminal 
Current Condition of SWMUs November 5, 2020 

 
SWMU-9  

Former Bundle Wash Area Facing Northwest 
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SWMU-9  

Former Bundle Wash Area Facing Southeast 
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SWMU-10  

Approximate Location of Former Carbon Drums Facing Northwest 
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SWMU-10  

Approximate Location of Former Carbon Drums 



Motiva Enterprises, LLC Port Neches Terminal 
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SWMU-12  

Johnny Hearn Sump Facing Southeast 
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SWMU-12  

Johnny Hearn Sump Facing Northwest 



Motiva Enterprises, LLC Port Neches Terminal 
Current Condition of SWMUs November 5, 2020 

 
SWMU-13  

Tank Farm Ditches Facing East 



Motiva Enterprises, LLC Port Neches Terminal 
Current Condition of SWMUs November 5, 2020 

 
SWMU-13  

Tank Farm Ditches Facing North 
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SWMU-13 

Tank Farm Ditches Facing Northwest 
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SWMU-14  

Jim Lake Facing Southeast 



Motiva Enterprises, LLC Port Neches Terminal 
Current Condition of SWMUs November 5, 2020 

 
SWMU-14  

Jim Lake Facing Northwest 




