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Mr. Glenn von Gonten

Environmental Bureau
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Santa Fe, New Mexico 87505
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New Mexico Hazardous Waste Bureau
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Transwestern Pipeline Company, LLC
Roswell, Chavez County, New Mexico
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Dear Mr. von Gonten and Mr. Cobrain:

On March 13, 2013, the New Mexico Environment Department (NMED) issued a Stipulated Order
(Order) to Transwestern Pipeline Company, LLC (Transwestern) that governs corrective action
activities conducted within the Project Area at Transwestern’s Roswell Compressor Station No. 9. In
addition, the Order indicates that the New Mexico Oil Conservation Division (NMOCD) will continue to
be the lead agency for the project with the NMED providing additional review.

In accordance with the terms of Section V.D. and IX.B of the Order, a proposed scope of work is
presented in the attached Amended Investigation Work Plan and Groundwater Monitoring Plan (IWP &
MWP) for your review and approval. This document discusses the work items (i.e., installation and
sampling of monitoring wells) required to conduct investigative activities downgradient of northern
well, MW-26, and plug and abandonment of monitoring and multi-phase extraction (MPE) wells.
Additionally, this IWP presents a proposed schedule to implement these work items.

If you have any questions or comments regarding this document, please do not hesitate to contact
me at 210.870.2725 (office) or 281.740.0494 (cell).

Sincerely,

Ao relnoux

Stacy Boultinghouse, PGrexas 4889)
Environmental Specialist
Transwestern Pipeline Company, LLC
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Xc: Larry Campbell Transwestern Pipeline Company (electronic via email)
Thaddeus Kostrubala New Mexico State Land Office (electronic via email)
Tim Gum NMOCD Artesia District Office (w/o attachment)

711 Louisiana, Suite 900, Houston, Texas 77002
281-714-2027
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EarthCon Consultants, Inc. is submitting to Transwestern Pipeline Company, LLC (Transwestern) this
Investigation Work Plan and Groundwater Monitoring Plan Report for the Roswell Compressor Station No. 9
in Chaves County, New Mexico. This report has been prepared for the exclusive use of and reliance by
Transwestern, and may not be relied upon by any other person or entity without the express written
Any reliance, use, or re-use of this document (or the opinions, findings,
conclusions, or recommendations if any represented herein), by parties other than those expressly
authorized by EarthCon is at the sole risk of those parties. This report was prepared by or performed under
the direction of the EarthCon Professionals listed below and approved by Transwestern.
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EXECUTIVE SUMMARY

On behalf of Transwestern Pipeline Company, LLC., this document is being prepared as an
Amended Investigation Work Plan and Groundwater Monitoring Plan (IWP & GMP) prepared
by EarthCon Consultants, Inc. (EarthCon) for the northeastern corner and northern and eastern
adjacent off-site lands at the Transwestern Pipeline Compressor Station No. 9 (also known as
the Roswell Compressor Station) property located at 6381 North Main Street in Roswell, New
Mexico. Transwestern Pipeline Company, LLC (Transwestern) owns the compressor station
property, adjacent to the east of U.S. Highway 285; comprised of approximately 77 acres. In
addition, Transwestern leases approximately 30 acres to the adjacent north and east of the

Property from State Trust Lands.

The Facility is located in a rural area north of the City of Roswell, New Mexico. The property
is bounded on the west by U.S. Highway 285 and in all other directions by State Trust

Lands.

For the purposes of this IWP, the term “Facility” will be used to denote the entire compressor
station while the term “Project Area” will be used to refer to the northeastern corner of the
compressor station (approximately 3.5 acres) and the adjacent northern and eastern lands

leased from the State of New Mexico Trust (approximately 30 acres).

On March 13, 2013, the New Mexico Environment Department (NMED) issued a Stipulated
Order (Order) that governs corrective action activities conducted within the Project Area.
Therefore, the proposed scope of work discussed in this IWP & GWP will be conducted in
accordance of the terms of this Order and the New Mexico Energy, Minerals and Natural
Resources Department Oil Conservation Division (OCD) requirements. The Order indicates
that the OCD will continue to be the lead agency for the project with the NMED providing
additional review. The Environmental Consulting Team for Transwestern conducting this
scope of work consists of EarthCon in the capacity of project management and reporting and

Cypress Engineering Services, Inc. (CES) conducting field services.

The primary constituent-of-concern (COC) detected in groundwater within the Project Area is
benzene. Additional COCs include toluene, ethylbenzene, xylenes (total), 1,1-dichloroethane
(1,1-DCA) and 1,1-dichloroethene (1,1-DCE). In October 2012, laboratory results for
groundwater samples indicated all of these COCs were measured at concentrations above the
New Mexico Water Quality Control Commission (NMWQCC) standards, except for 1,1-DCA.

Amended Investigation Work Plan and
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The purpose of this IWP is to document on-site and off-site investigative activities conducted to-
date, present the COCs detected on the project area, discuss the remediation system currently
in operation, document the work items (i.e., installation and sampling of monitoring wells)
required to conduct investigative activities downgradient of MW-26, and plug and abandonment
of monitoring and multi-phase extraction (MPE) wells. Additionally, this IWP presents a

proposed schedule to implement these work items.

The focus of this IWP is in the vicinity of MW-26, which has historically had detections of 1,1-
DCA and exceedances of 1,1-DCE above the NMWQCC standards. Downgradient monitoring
wells are proposed to define the northern limit of the 1,1-DCE plume in the uppermost aquifer.
Based on a plume stability evaluation conducted in 2012, several wells are no longer necessary
for continued remediation activities and are proposed for plugging and abandonment. These
wells include unimpacted, uppermost aquifer monitoring wells beyond the limit of the defined
benzene groundwater plume, two deep, unimpacted bedrock wells, and several MPE wells.
These wells include monitoring wells that have been documented to be below the NMWQCC
criteria for a number of sampling events and MPE wells that are now located outside the historic

groundwater plume within the Project Area.
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1.0 INTRODUCTION

This document is an Amended Investigation Work Plan and Groundwater Monitoring Plan (IWP &
GWP) prepared by EarthCon Consultants, Inc. (EarthCon) for the Transwestern Pipeline
Company, LLC (Transwestern) Roswell Compressor Station No. 9 property located at 6381 North
Main Street in Roswell, New Mexico (Figure 1-1, Site Location Map). For the purposes of this
IWP, the term “Facility” will be used to denote the entire compressor station and “Project Area” will
be used to refer to the northeastern corner of the compressor station and the adjacent land leased

from the State of New Mexico Trust.

The Facility has been operating since the 1960s, and operations include natural gas compression
and gas transmission line maintenance. The Facility is currently active. Until approximately 1986,
transmission line maintenance waste and certain other wastes were discharged to earthen surface
impoundments, referred to as Pit No. 1 and Pit No. 2 (Pits), located in the northeastern corner of the
Facility (Figure 2-2, Project Area). The former Pits have previously been excavated and backfilled.

Additionally, the former Pits and surrounding area are included in continuing corrective action.

Reportedly, wastes discharged to the former Pits contained petroleum hydrocarbons, volatile and
semi-volatile organic compounds and metals. Investigations conducted at the Facility, starting in
the early 1990s, identified the presence of these constituents in soil and groundwater beneath the
Project Area. Corrective actions implemented at the Facility include: removal of waste from the
former Pits and backfilling with clean soil (conducted in 2001); installation of a soil and groundwater
remediation system (completed in 2002 / 2003), and continued operation of the remediation system,
including monitoring and maintenance since March 2003. In addition, soil vapor and groundwater
sampling and analysis have been conducted to assess system performance. Since 2004, these
activities have been documented in annual reports submitted to the New Mexico Energy, Minerals

and Natural Resources Department Oil Conservation Division (OCD).

A soil vapor extraction (SVE) system was installed in 2002 / 2003 consisting of nine SVE wells, 37
Multi-Phase Extraction (MPE) wells, associated conveyance piping, and two Baker Furnace
thermal oxidizer units. The SVE system was started-up on March 10, 2003. Installation of a
second phase of the remediation system was completed in December 2003 with the installation of
15 pneumatic recovery pumps, water treatment equipment, and an irrigation system. Discharge
Permit Modification (GW-052) was issued on June 16, 2003 for the discharge of treated

groundwater. In late 2003 / 2004, a 210-barrel aboveground storage tank was introduced into the
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system to act as a surge tank. The surge tank was installed between the recovery wells and the
oil/water separator. Due to clogging issue, the oil/water separator was later removed from the
treatment train. The surge tank provides two benefits: 1) provides for gravity separation of
recovered liquids into two phases, a hydrocarbon phase and a water phase and 2) it allows more
control of the flow rate into the oil/water separator. In addition, two granulated activated carbon
(GAC) units were installed in series between the air stripper and the irrigation water tank to
provide additional treatment of recovered groundwater. The modified recovery, treatment, and
irrigation system was finally started-up for continuous operation on April 15, 2004 and has
operated continuously since with the exception of brief shutdowns for repairs and maintenance.

Remediation system figures are contained in Appendix A.

On March 13, 2013, the New Mexico Environment Department (NMED) issued a Stipulated Order
(Order) that governs activities conducted within the Project Area. Therefore, the proposed scope
of work discussed in this IWP & GWP will be conducted in accordance of the terms of this Order
and OCD requirements. The Order indicates that the OCD will continue to be the lead agency for
the project with the NMED providing additional review. The Project Team for Transwestern
conducting this scope of work consists of EarthCon in the capacity of project management and

reporting, with Cypress Engineering Services, Inc. (CES) conducting field services.

The purpose of the additional investigations proposed in this IWP is to delineate the northern
extent of the groundwater plume identified in the Project Area, plug and abandonment (P&A) of
several monitoring wells that have no current or future value (these wells do not exhibit detectable
concentrations of the constituents-of-concern (COCs)) and P&A of MPE wells outside of the area
impacted by the current groundwater plume. Finally, this IWP also summarizes the ongoing

groundwater monitoring program for the Project Area.

This IWP is divided into eight major sections. Section 1 contains introductory material. Section
2 contains background information for the project. Section 3 contains information on the regional
setting of the Facility, results of subsurface investigations, and surface and subsurface conditions
at the Project Area. Section 4 summarizes the proposed scope of services for this project and
Section 5 details the field activities that will be conducted. Section 6 discusses the anticipated
monitoring and sampling program to be implemented after the investigation activities are
completed. Section 7 contains a proposed schedule for project activities and Section 8 contains

references cited in the text of this IWP. Tables, figures, and appendices follow the text of the IWP.
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2.0 BACKGROUND
2.1 Site Description

The Facility is an active gas compression station located approximately 8 miles north of the city
center of Roswell, New Mexico along the eastern side of U.S. Highway 285. The Facility is
situated on approximately 77 acres of land in Sections 21 and 28 (T9S R24E), Chaves County,
New Mexico (Figure 1-1). The Facility is privately owned by Transwestern, while the remainder of
Sections 21 and Section 28 are State Trust Land (Glenn, 1993). The Facility is specifically
located in the SW"4 of the SW'4 of Section 21 (less West £+47.98 feet) and in the NW "4 of the
NW74 of Section 28 (less West +47.98 feet) of Township 9S and Range 24E.

Site access is via U.S. Highway 285, and the entire Facility is secured by a chain-link fence with
locked gates. The Project Area is secured by a barbed wire fence. Additionally, Transwestern
leases approximately 30 acres to the north, east and southeast of the Project Area/Facility on the
New Mexico State Land Office (SLO) State Trust Land for remediation and monitoring purposes
(Figure 1-2). A majority of the off-site wells are located within a fenced perimeter. The following

is pertinent information regarding the Facility (DBS&A, 1997):

Facility name Transwestern Pipeline Company
Compressor Station No. 9 (aka Roswell
Compressor Station)

Facility address Transwestern Pipeline Company, LLC
6381 North Main Street
P.O. Box 1717
Roswell, New Mexico 88202-1717

Telephone number (575) 625-8022

EPA 1.D. number NMD986676955

County and state Chaves County, New Mexico

Facility legal description SW1/4 of the SW1/4 of Section 21, T9S
R24E, NW1/4 of the NW1/4 of Section 28,
T9S R24E

Latitude/Longitude of former Pits Pit 1: N33°30'54" / W104°30'55"

Pit 2: N33°30'55" / W104°30'55"

Facility elevation Approximately 3610 feet above sea level
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The Facility is located along the Transwestern natural gas pipeline that extends from Texas to the
Arizona/California border. Natural gas is to and from the east through two 24-inch, bidirectional
pipelines, the West Texas Lateral and the Panhandle Lateral, and enters and exits to the northwest
through two 30-inch pipelines. The primary function of the compressor station is to boost the
pressure of the natural gas stream by means of compressors powered by natural gas internal
combustion engines. Additionally, the Facility conducts gas transmission line maintenance
operations which generate waste hydrocarbons, including condensate, pigging and other wastes,
which were historically discharged to the former Pits (DBS&A, 1994). Wastes generated by current

maintenance activities are discharged to aboveground storage tanks at the Facility.

The Facility also includes a building that houses the district offices for Transwestern's New Mexico
operations, along with an engine room, ancillary equipment, pig launcher and pigging waste
handling facilities, and other ancillary buildings, including a warehouse and a repair shop
(Figure 2-1).

Office buildings and other structures are mainly located in the western and central portions of the
property. Remediation system equipment, recovery wells, and monitoring wells are located either
on the northeast portion of the Facility and within its fence, or offsite within a fenced area on land

leased from the New Mexico SLO.

2.2 Site History

Section I11.0 of the order indicates that work already satisfactory completed prior to the date of
the Order may be used to fulfill the requirements of the Order. Table 2.1 outlines the key
operational, investigative and remedial events that have occurred at the Facility pertaining to the

Project Area.

2.3 Conceptual Site Model
2.3.1 Overview
Figure 2-3 is a Conceptual Site Model (CSM) of the PSH and COC sources,
migration pathways and potential receptors within the Project Area. The COCs,
noted in soil and groundwater detected in the Project Area are the result of historic
releases and are not related to current operations. Further discussion of the CSM

is included in the following sections of this IWP.
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2.3.2 Source Areas
The primary source areas are two former Pits in the northeastern corner of the Facility
(Figure 2-2, Project Area). These former Pits allowed seepage of condensate to
occur under the pits into the underlying soil and groundwater. Secondary sources of

COCs include impacted subsurface soil and PSH.

2.3.3 Constituents-of-Concern

Table 2.2 documents the initial COC determination for the Project Area with
associated remedial objectives. Past activities within the Project Area have focused
upon the volatile organic compounds (VOCs) included on the COC list. A MPE
system has been in-place within the Project Area since 2003-2004. In October
2012, laboratory results for groundwater samples indicated benzene, toluene,
xylenes, total and 1,1-DCE were measured at concentrations above the New Mexico
Water Quality Control Commission (NMWQCC) standards.

2.3.4 Extent of COCs in Soil

The former Pits have been excavated including waste removal and backfilling with
clean soil in 2002; however, soils beneath the former Pits were found to be affected
with petroleum hydrocarbons. Sidewall samples collected from each Pit excavation
location indicate that the excavation successfully removed near surface soils to an
acceptable concentration of Total Petroleum Hydrocarbons (TPH). Beneath the
former Pits, the vertical extent of impacted soils extends from the bottom of the
excavation to the uppermost aquifer at approximately 60 feet below ground surface
(bgs). Due to local soil heterogeneities, it appears that VOCs have spread out
along preferential pathways on top of the clay lenses at the 30- to 40-foot depth,
prior to continued downward migration to the uppermost aquifer (DBS&A, 1997).
The estimated areal extent of VOCs in the soil can be seen on Figure 2-4,

Maximum Concentration of TPH in Soil.

2.3.5 Extent of COCs in Groundwater

Groundwater in the Project Area is impacted from the historic use of the former
Pits, and exhibits both PSH and dissolved-phase constituents. Impacted
groundwater has also been documented on off-site State-Owned land to the north
and east of the northeastern corner of the Facility.
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The direction of groundwater flow at the location of the former Pits is towards the
north and southeast, in general relation to the topography of the Project Area.
Because the former Pits are located at the northeast corner of the Facility,
contaminated groundwater has migrated offsite in both flow directions (DBS&A,
1996; CES, 2010).

In 2003, the measurable thickness of PSH, present in 11 wells and the absence of
PSH in all other monitoring wells, was estimated to cover an area of approximately
3.3 acres with an average PSH thickness of 1.62 feet (Figure 2-5). In 2012, the
measurable thickness of PSH present in 14 wells was estimated to cover an area of
approximately 1.7 acres with an average PSH thickness of 1.46 feet (Figure 2-6).
The lateral extent of PSH over the last 10 years in the uppermost aquifer has
decreased by 49.5%, decreasing to the north and south of the source areas as a
result of the groundwater recovery, treatment and irrigation system that has been in
operation since 2003/2004 (Figure 2-7).

The lateral extent of VOCs in the groundwater has decreased from 1996 to 2012.
The benzene plume in 1996 (Figure 2-8) covered an area of 8.7 acres with an
average plume concentration of 355 micrograms per liter (ug/L) and in 2012
(Figure 2-9) encompasses a large area and a small area totally approximately 4.2
acres with an average plume concentration of 133 ug/L, exceeding the NMWQCC
standard of 10 ug/L. Figure 2-10 depicts the differences in benzene concentrations

and lateral extent during this 17-year period.

The BTEX plume in 1996 (Figure 2-11) as compared to 2012 (Figure 2-12) is
similar to the benzene plume with the area of BTEX-impacted groundwater
decreasing from 8.9 to 4.4 acres (one large and one small area) and an average
concentration decreasing from 369 to 285 ug/L. Figure 2-13 depicts the differences

in BTEX concentrations and lateral extent during this 17-year period.

The 1,1-DCA plume in 1997 (Figure 2-14) as compared to 2012 (Figure 2-15) has
slightly increased in size from 0.06 to 0.13 acres in an area concentrated at MW-20
and migrating to MW-26. The average concentration has remained constant during
that period, ranging from 6.3 ug/L in 1997 to 5.5 ug/L in 2012; all concentrations
below the NMWQCC standard of 25 ug/L. Figure 2-16 depicts the differences in

1,1-DCA concentrations and lateral extent during this 16-year period.
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The 1,1-DCE plume dynamics mirrors the 1,1-DCA plume dynamics. The 1,1-
DCE plume in 1997 (Figure 2-17) as compared to 2012 (Figure 2-18) has
increased in size from 0.46 to 1.6 acres in an area concentrated at MW-20 and
migrating to MW-26. The average concentration has remained constant, ranging
from 14.8 ug/L in 1997 to 12.2 ug/L in 2012, exceeding the NMWQCC standard of
5 ug/L. Figure 2-19 depicts the differences in 1,1-DCE concentrations and lateral

extent during this 16-year period.

2.3.6 COC Migration

Based on quarterly and semi-annual groundwater monitoring events, COC migration
has occurred to the north and east of the location of former Pit 2 and to the
northeast, east and southeast of the location of former Pit 1. Benzene is the most
mobile COC in the Project Area; migrating approximately 865 feet southeast of the

location of former Pit 1 to MW-34 (see Figure 2-8).

2.3.7 Receptors

Potential exposure to chemicals in environmental media depends on a number of
factors related to the physical characteristics of a facility and its surroundings,
including its location, surrounding land use, surface topography, drainage
patterns, hydrogeology, geology, meteorology, and vegetation. Other factors
include the current and possible future uses of the property, which determine the
types of activities that might occur at the facility, the degree to which the facility is
accessible to the general public, the amount and types of soil cover, and the

mechanisms that might result in migration of chemicals to on-site populations.

In the case of the Project Area, the land use at the Facility is commercial/industrial
and likely to remain commercial/industrial. The land immediately surrounding the
Facility is undeveloped New Mexico SLO State Trust Land that extends across 17
sections in Township 9S and Range 24E. The land use beyond the SLO land is
agricultural, commercial and residential based on a review of historical and recent
aerial photographs and Chaves County Assessor's office tax plats. Agricultural
properties are located to the southwest, west, north and northeast of the Facility.
Commercial properties are located to the south and southeast along Highways 285

and 70 and residential properties are located no closer than 1.5 miles to the
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northeast and generally lie approximately 3 miles to the south along the northern

peripheries of the City of Roswell.

Residential use of the Facility or the adjacent properties impacted by the release

is unlikely as:

1) The Facility is a major gas compression station that moves gas to and
from Texas and New Mexico across the southwestern United States to

California.

2) The area surrounding the Facility is mostly undeveloped State Trust
Lands with scattered commercial and industrial businesses and this use

is also unlikely to change to residential use.

3) There is currently only one groundwater supply well within one-half
mile of the Project Area; completed in the San Andres Formation
(regional aquifer). This well is located on the Facility, upgradient from
shallow, impacted groundwater. This bedrock water supply well
completion is greater than 140 feet below the impacted alluvium
water-table aquifer. The alluvium aquifer under the Project Area and
adjacent property is believed to be limited in lateral and vertical extent
and not in communication with the lower bedrock aquifer. Refer to
Appendix B for Banks Environmental Water Well Report documenting

water wells within a two-mile radius of the Project Area.

Given these conditions and the lack of a complete groundwater pathway or the
presence of residential receptors, on-site commercial/industrial workers and
construction workers are considered as the most likely potentially exposed
populations. As impacted soil from the two former Pits has been removed and
the Pits backfilled with clean fill material, vapor intrusion and ingestion of

impacted groundwater remain as potential exposure pathways of concern.

Vapor intrusion may be of concern in regards to excavation activities conducted

in the vicinity of the Project Area, or within any buildings located near the Project

Area. In terms of excavation activities, the depth of the impacted soil and the

PSH layer make worker exposure during excavation unlikely. Additionally, during

excavations in the vicinity of pipelines and/or compressor stations, air monitoring
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is commonly conducted on the airspace and risks abated if detected. Therefore,

worker exposure via this pathway is unlikely.

In regards to vapor intrusion into buildings, the only building in the Project Area is
the metal building that houses the controls and materials for the remediation
system. Access to this building is limited and the doors to the building are
commonly left open when individuals are present. Therefore, worker exposure

via this pathway is unlikely.

Groundwater in an alluvial aquifer is an impacted receptor in the vicinity of the
two former Pits. However, the groundwater is not utilized as a drinking source.
Additionally, Transwestern owns a portion of the plume area and has leased
water rights on the adjacent State Land. Therefore, current or future worker

exposure via ingestion of groundwater is unlikely.

Lastly, there appears to be no ecological receptors that would be impacted by the
release from the former Pits. Affected surface soils were removed and replaced
with clean backfill, affected groundwater is present at a depth of over 50 feet bgs
and based on the shallow nature of the nearby intermittent drainage way, there is
limited potential for groundwater to discharge into surface water or sediments
within the intermittent drainage way. Given the depths of the impacted soil and
groundwater beneath the Project Area, the release from the former Pits does not

appear to be a threat to ecological receptors.

3.0 SITE CONDITIONS

3.1 Surface Conditions

The Facility is located approximately 7 miles west of the Pecos River within the Pecos Valley
drainage basin (Figure 1-1). The entire area west of the Pecos River is generally referred to as
the West Pecos Slope (Kelley, 1971), which rises westward from elevations of about 3,300 feet
mean sea level (MSL) at the Pecos River to over 10,000 feet MSL in the Capitan Mountains

some 50 miles to the west. Local topography is generally of low relief.

The mean annual precipitation as measured at the Roswell Municipal Airport for a 23-year
period was 9.82 inches (DBS&A, 1997). The maijority of the precipitation occurs in July and
August during frequent summer thunderstorms (DBS&A, 1997). Tributary surface streams drain
Amended Investigation Work Plan and

Groundwater Monitoring Plan 16 Roswell, New Mexico
Roswell Compressor Station No. 9 Project No. 02.20120037.00



west to east toward the Pecos River; however, the drainage near the Project Area are
commonly dry, and only flow on an intermittent basis. The depths of the remaining impacts to
soil and groundwater and the lack of consistent surface water indicate that the release from the

former Pits is unlikely to have impacted surface water.

3.2 Subsurface Conditions

The Facility lies within the northernmost portion of the Roswell hydrologic basin. The basin is
structurally controlled by eastward-dipping carbonate and evaporates sequences of Permian age
which were uplifted during the Tertiary period during the development of the Sacramento and
Guadalupe Mountains along the western margin of the basin (Kelley, 1971). Eastward flowing
tributaries originating in the western highlands have deposited Quaternary alluvium over the

Permian age rocks west of the Pecos River.

Because the average dip of the Permian rocks is greater than the slope of the land surface,
progressively younger units are encountered eastward toward the Pecos River. Several
prominent northeast trending ridges and hills interrupt the gently sloping plains near the Facility.
These structures are narrow fault zones referred to as the Border Hills, Six-Mile Hill, and the Y-O

faulted anticlines.

The stratigraphic units of importance with regard to water resources are, in ascending order, the
San Andres Formation (Permian), the Artesia Group (Permian), and the undifferentiated Quaternary
valley fill alluvium. Figure 3-1 shows the generalized stratigraphy in the vicinity of the Facility.
Groundwater is produced from both a shallow water-table aquifer (alluvium) and a deeper artesian
aquifer that includes the two bedrock units (Welder, 1983). The deep bedrock aquifer is commonly
known as the Roswell artesian aquifer. According to the State Engineer Office (SEO),
approximately 400,000 acre-feet of water are pumped annually from the two aquifers of the Roswell
hydrologic basin (DBS&A, 1992). The two aquifers are separated by a semi-confining layer, but are
connected where the carbonate aquifer rises structurally to meet the shallow aquifer. Both aquifers
are recharged along surface exposures on the slopes to the west and are believed to discharge to

the Pecos River at the eastern margin of the basin.

The Quaternary valley fill in the Roswell area was deposited by shifting streams flowing from the
west toward the Pecos River. The valley fill consists of poorly to moderately consolidated
deposits of gravel, sand, and clay which mantle the underlying Permian rocks. The thickness of
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alluvial sediments varies considerably from one locality to another because of the irregular
bedrock erosional surface upon which the alluvium was deposited. In some areas the alluvial fill
is moderately well cemented (DBS&A, 1997).

The thickness of the shallow alluvial aquifer is shown on Figure 3-5 for the northern portion of the
Roswell Basin. Lyford (1973) developed the thickness (isopach) map after examination of drill
cuttings from 225 wells penetrating the valley fill. Lyford's map indicates that the alluvium near the
Facility is generally less than 50 feet thick. In other areas, however, the thickness can exceed
250 feet thick where the alluvium fills depressions in the underlying bedrock surface. SEO well
records from 1992 indicate that the alluvium near the Facility is approximately 70 feet thick
(DBS&A, 1992).

The alluvial sediments underlying the Facility, as observed in borings drilled during several
investigations, consist predominantly of interbedded cobbles, gravel, sand, silt, and clay to depths
of approximately 70 feet bgs (DBS&A, 1997). The finer-grained zones form lenticular beds which
appear to be discontinuous across the Facility. Some of the alluvial deposits are firmly cemented
in some places. These lithologic descriptions are consistent with Lyford's descriptions of the
valley fill (DBS&A, 1997). Generalized hydrogeologic cross sections of the sediments underlying
the former Pits are depicted on Figure 3-2; Cross Section A - A' is constructed along an east-west

line (Figure 3-3) and Cross Section B - B' is constructed along a north-south line (Figure 3-4).
The hydrogeology underlying the Facility is as follows:

e From ground surface to depths of approximately 30 to 35 feet bgs, brown gravelly sands
and clays are present. Perched water has occasionally been encountered within the
bottom few feet of this interval (DBS&A, 1997).

o At depths of approximately 35 to 60 feet bgs, light brown to reddish-colored interbedded
silts, sands, and clays are encountered. The fine-grained clay lenses serve as perching
layers for the downward moving fluids and likely represent interfingering deposits of limited
lateral extent (DBS&A, 1997).

o At depths of approximately 60 to 70 feet bgs, saturated silty sands and sands are present.

This zone is referred to as the uppermost aquifer (DBS&A, 1997).

o At approximately 70 feet bgs, red plastic clay is present. This unit probably represents the
transition from the Quaternary alluvium to the Permian-age bedrock of the Artesia Group
(DBS&A, 1997).
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o At approximately 92 feet bgs, the upper boundary of the San Andres Formation is indicated
by SEO well records for wells near the Facility (DBS&A, 1997); however the top of a water-
bearing zone on the Project Area has been encountered at depths of 122 to 152 feet bgs

and appears to be within the Artesia Group.

o Based on MW-23D, drilled to a depth of 194 feet bgs, the water-bearing limestone unit of the

San Andres Formation is not encountered until 175 feet bgs on the Project Area.

The principal water-bearing zones of sands and gravels are separated by less permeable lenses
of silt and clay. According to Welder (1983), one to five water-bearing zones exist within the
valley fill, and in many areas the alluvium is hydraulically connected to the upper bedrock units of
the Artesia Group. The perimeter of the shallow alluvial aquifer is generally bounded by a margin
of less permeable alluvium. Shallow groundwater conditions in the alluvium at the Project Area
are shown on the groundwater surface elevation map of the Uppermost Aquifer, measured on
October 15. 2012 (Figure 3-6).

Poor water quality is encountered in the shallow alluvial aquifer from slightly south of the Facility
northward and is due to the presence of gypsum beds of the Fourmile Draw member at the base
of the alluvium. Because of the poor water quality and the low yields, most wells completed in the
shallow alluvium are used primarily as livestock water supplies. In general, the chloride content of
water in the shallow aquifer increases from west to east and ranges from 20 milligrams per liter
(mg/L) to 3700 mg/L (Welder, 1983). The presence of gypsum beds results in objectionably high
calcium and sulfate concentrations in the shallow alluvial aquifer in the vicinity of the Facility and
northward (DBS&A, 1997). Sulfate concentrations are typically in the range of 2,000 to 3,000
mg/L, which is approximately equal to the equilibrium saturation concentration for groundwater in
direct contact with gypsum (CaSO, « 2H,0). Thus, background sulfate concentrations in this area
are four to five times above the NMWQCC groundwater standard for sulfate of 600 mg/L (DBS&A,
1997). The poor water quality in the alluvium is consistent with the high total dissolved solids

(TDS) concentrations reported for groundwater from the on-site monitoring wells (DBS&A, 1997).

4.0 SCOPE OF WORK

The scope of work for this project includes the following tasks:

e Placement of four, 70-foot deep monitoring wells north of MW-26 to monitor horizontal

groundwater conditions and delineate COCs in that direction (Figure 2-2);
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o P&A of nine shallow monitoring wells, two deep monitoring wells and six MPE wells in
the Project Area that either no longer exhibit COCs above the remedial objectives, or are

no longer within the area of groundwater impacted by COCs (Figure 2-2);

o Continued groundwater monitoring/sampling for remedial system effectiveness and

plume stability in the Project Area;
¢ Reporting results of the field investigation activities; and,

¢ Continue reporting results of groundwater monitoring/sampling.

If during the course of site activities it becomes apparent that additional tasks will be required,
the IWP & GWP will be amended and the tasks preformed in accordance with the methods and

standards contained within this document.

5.0 INVESTIGATIVE METHODS

The current groundwater monitoring network consists of 34 wells completed within the uppermost
aquifer and three wells completed within the deeper regional aquifer (Figure 2-2). Proposed
modifications to the groundwater monitoring system, to include well installations and P&A, will be
submitted to the State Engineer and the OCD for review and approval prior to commencement of
field operations. Four additional monitoring wells are currently proposed to the north of MW-26, to
define the extent of COCs in the uppermost aquifer in that direction. Wells no longer required for
monitoring the Project Area (including nine shallow monitoring wells and two deep monitoring
wells) will be P&A in accordance with the appropriate procedures. Finally, Transwestern
proposes to abandon six MPE wells in Circuit A as the wells at these locations no longer exhibit

PSH or concentrations of COCs that cannot be addressed by natural attenuation.

5.1 Soil Boring and Sampling

Table 5.1 summarizes the locations of the borings for the proposed monitoring wells. Figure 2-2
illustrates those locations, as well as those monitoring wells and MPE wells proposed for P&A. The
proposed borings will be advanced using nominal 6-inch hollow stem augers (HSA) to an
approximate depth of 70 feet below grade (bg), or ten feet below the water table. As these locations
are outside of the source areas and expected to be borings not impacted by COCs, the locations will
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be direct bored to 50 feet bg. Soil samples will be collected from approximately 50 feet bg to the

bottom of the boring on a continuous basis in order to log the aquifer in these locations.

The HSA continuous flight auger consists of a hollow, steel shaft with a continuous, spiraled steel
flight welded onto the exterior site of the stem. The stem is connected to an auger bit and, when
rotated, transports cuttings to the surface. The hollow stem of the auger allows drill rods, split-
spoon core barrels, Shelby tubes, and other samplers to be inserted through the center of the

auger so that samples may be retrieved during the drilling operations.

The augers also act to temporarily case the borehole, so that the well screen and casing (riser)
may be inserted down through the center of the augers once the desired depth is reached,
minimizing the risk of possible collapse of the borehole. A bottom plug or pilot bit can be fastened
onto the bottom of the augers to keep out most of the soils and/or water that have a tendency to
clog the bottom of the augers during drilling. Drilling without a center plug is acceptable provided
that the soil plug, formed in the bottom of the auger, is removed before sampling or installing well
casings. The soil plug can be removed by washing out the plug using a side discharge rotary bit,
or by drilling out the plug with a solid-stem auger bit sized to fit inside the hollow augers. In
situations where heaving sands are a problem, potable water may be poured into the augers to
equalize the pressure so that the inflow of formation materials and water will be held to a minimum

when the bottom plug is removed.

Drilling equipment will be in good working condition and capable of performing the assigned
task. Drilling equipment will be properly decontaminated before drilling the first boring, and prior
to drilling each subsequent boring. Downhole sampling equipment will be decontaminated

between each discrete sampling interval.

If conditions arise or are encountered that do not allow the advancement of borings to the depths
approved by the OCD and NMED or sampling at locations specified in this IWP; then as early as
practicable the OCD and NMED will be notified and alternative actions will be discussed between

the parties.

The drilling and sampling will be accomplished under the direction of a qualified engineer or
geologist who will maintain a detailed log of the materials and conditions encountered in each
boring. Both sample information and visual observations of the cuttings and core samples will be
recorded on the boring log. Known site features and/or site survey grid markers will be used as

references to locate each boring prior to surveying the location as described in Section 5.3 of this
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IWP. The boring locations will be measured to the nearest foot, and locations will be recorded on

a scaled site map upon completion of drilling activities.

Relatively undisturbed discrete soil samples will be obtained below 50 feet bg during the
advancement of each boring for the purpose of logging and field screening purposes. A
decontaminated split-spoon sampler lined with brass sleeves, a coring device, or other method
approved by the OCD and NMED will be used to obtain samples during the drilling of each boring.
One soil sample will be collected at the soil-water interface and submitted for laboratory analytical
testing for VOCs using EPA Method SW846-8260B.

Samples obtained from all exploratory borings will be visually inspected and the soil or rock type
classified in general accordance with ASTM (American Society for Testing and Materials) D2487
(Unified Soil Classification System) and D2488 and/or AGI (American Geological Institute) Methods
for soil and rock classification. Detailed logs of each boring will be completed in the field by a
qualified engineer or geologist. Additional information, such as the presence of water-bearing
zones and any unusual or noticeable conditions encountered during drilling, will be recorded on the
logs. Field boring logs and field well construction diagrams will be submitted to the OCD and

NMED as a portion of a site-specific investigation, remediation, and/or monitoring report.

Samples obtained from the borings will be screened in the field for evidence of the potential
presence of COCs. Field screening results will be recorded on the exploratory boring logs. Field
screening results will be used as a general guideline to confirm the nature and extent of possible

COCs in soil from samples previously obtained from the Project Area.

The primary screening methods to be used will include the following: (1) visual examination and
(2) headspace vapor screening for VOCs. Visual screening will include examination of soil
samples for evidence of staining caused by petroleum-related compounds or other substances

that may cause staining of natural soils.

Headspace vapor screening targets VOCs and involves placing a soil sample in a plastic sample
bag or a foil sealed container allowing space for ambient air. The container will be sealed and
then shaken gently to expose the soil to the air trapped in the container. The sealed container will
be allowed to rest for a minimum of 5 minutes while vapors equilibrate. Vapors present within the
sample bag's headspace will then be measured by inserting the probe of the instrument in a small
opening in the bag or through the foil. The maximum value and the ambient air temperature will

be recorded on the field boring log for each sample. The monitoring instruments will be calibrated
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to the manufacturer's standard for instrument operation. A photo-ionization detector (PID)
equipped with a 10.6 or higher electron volt (eV) lamp or combustible gas indicator will be used for

VOC field screening.

Field screening results are site- and boring-specific and the results vary with instrument type, the
media screened, weather conditions, moisture content, soil type, and type of contaminant;
therefore, all conditions capable of influencing the results of field screening will be recorded on the
field logs. The conditions potentially influencing field screening results will be submitted to the

OCD and NMED as part of the site-specific investigation, remediation and/or monitoring reports.

Soil from drilling cuttings and samples will be handled and disposed of in an appropriate manner.
As these boring locations are outside of the area impacted by COCs, cuttings from the top 50 feet
of the borings will be collected and spread in the area around the boring. Cuttings and samples
from below 50 feet bg will be placed on and covered by plastic, or contained in a 55 gallon drum,
at the boring location. A waste characterization sample will be collected from each soil pile and
analyzed for toxicity characteristic leaching procedure (TCLP) VOCs. These soils may be spread
around the boring location if VOCs are not detected, or disposed of in an appropriate manner if

VOCs are detected depending upon the results of the laboratory analyses.

5.2 Monitoring Well Installation and Development

Table 5.2 summarizes the construction details for the four proposed monitoring wells.
Groundwater monitoring wells will be constructed in a manner that will yield groundwater samples,
last the duration of the project, and not serve as a conduit for contaminants to migrate between
different stratigraphic units or aquifers. The design and construction of groundwater monitoring
wells will generally comply with the guidelines established in various EPA RCRA guidance,

including, but not limited to:

1. U.S. EPA, RCRA Groundwater Monitoring: Draft Technical Guidance, EPA/530-R-93-001,
November 1992;

2. U.S. EPA, RCRA Groundwater Monitoring Technical Enforcement Guidance Document,
OSWER-9950.1, September 1986; and,

3. Aller, L., Bennett, T.W., Hackett, G., Petty, R.J., Lehr, J.H., Sedoris, H., Nielsen, D.M., and
Denne, J.E., Handbook of Suggested Practices for the Design and Installation of
Groundwater Monitoring Wells, EPA 600/4-89/034, 1989.
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The borehole will be bored, drilled, or augered as close to vertical as possible, and checked with a
plumb bob, level, or appropriate downhole logging tool. Using a 6-inch ID HSA, a minimum two-
inch annular space is available between the casing and the HSAs. The two-inch annular space
around the casing will allow the filter pack, bentonite seal, and annular grout to be placed at an
acceptable thickness. Also, the two-inch annular space will allow up to a 1.5-inch outer diameter
tremie pipe to be used for placing the filter pack, bentonite seal, and grout at the specified
intervals.

It may be necessary to overdrill the borehole so that any soils that have not been removed (or that
have fallen into the borehole during augering or drill stem retrieval) will fall to the bottom of the
borehole below the depth where the filter pack and well screen are to be placed. Normally, three
to five feet is sufficient for overdrilling shallow wells. Deep wells may require deeper overdrilling.
The borehole may also be overdrilled to allow for an extra space for a well sump to be installed. If
the borehole is overdrilled deeper than desired, it may be backfilled to the designated depth with
bentonite pellets or the filter pack. Immediately prior to well construction, the total depth of the

borehole will be determined using a weighted steel tape or tag line.

In accordance with the design of past monitoring wells on the Facility, the proposed monitoring
wells will be constructed of 2-inch diameter schedule 40 PVC pipe and will include, in ascending
order, a flush-threaded silt trap (sump) at the bottom, 15 to 30 feet of flush-threaded 0.010-inch
machine-slotted PVC screen, and blank casing from the top of the screen to ground surface. No

more than 15 feet of screen will be installed below the water table.

The well casings (riser assembly) will be secured to the well screen by flush-jointed threads or
other appropriate connections and placed into the borehole and plumbed by the use of
centralizers, a plumb bob, or a level. No petroleum-based lubricating oils or grease will be used
on casing threads. Teflon tape or Teflon “O” rings may be used to insure a tight fit and minimize

leakage. No glue of any type will be used to secure casing joints.

Before the well screen and casings are placed at the bottom of the borehole, at least six inches of
filter material will be placed at the bottom to serve as a firm footing. The string of well screen and
casing will then be placed into the borehole and plumbed. If centralizers are used, they will be
placed below the well screens and above the bentonite annular seals so that the placement of the
filter pack, overlying bentonite seal, and annular grout will not be hindered. If installing the well
screen and casings through hollow-stem augers, the augers will be slowly extracted as the filter

pack, bentonite seal, and grout are tremied or poured into place. The gradual extraction of the
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augers allows the materials being placed in the augers to flow out of the bottom of the augers into

the borehole.

Once the well casing has been lowered to the bottom of the borehole, a filter pack consisting of
12-20 silica sand will be poured down the annulus of the auger in a maximum of 3-foot lifts. This
will ensure at least two inches of filter pack material is installed between the well screen and the
borehole wall. After each 3-foot interval is filled, the augers will be pulled up approximately the
same distance. This procedure will be repeated until the filter pack level is approximately 2 feet
above the top of the screened section. The filter pack will be installed in a manner that prevents
bridging and particle-size segregation. Filter packs placed below the water table will be installed
by the tremie pipe method. Filter pack materials will not be poured into the annular space unless
the well is shallow (e.g., less than 30 feet deep) and the filter pack material may be poured

continuously into the well without stopping.

The precise volume of filter pack material required will be calculated and recorded before
placement, and the actual volume used will be determined and recorded during well construction.
Any significant discrepancy between the calculated and actual volume will be documented in the

field notebook.

The annular space between the well casing and the borehole will be properly sealed to prevent
cross-contamination of samples and the groundwater. The materials used for annular sealants
will be chemically inert with respect to the highest concentration of chemical constituents expected
in the groundwater at the Project Area. The permeability of the sealing material will be one to two
orders of magnitude lower than the least permeable parts of the formation in contact with the well.
The precise volume of annular sealants required will be calculated and recorded before
placement, and the actual volume will be determined and recorded during well construction. Any
significant discrepancy between the calculated volume and the actual volume will be documented

in the field notebook.

The annular seal on top of the filter pack will consist of a high solids (10-30 percent) bentonite
material in the form of bentonite pellets, granular bentonite, or bentonite chips. The bentonite seal
will be placed in the annulus through a tremie pipe if the well is deep (greater than 30 feet), or by
pouring directly down the annulus in shallow wells (less than 30 feet). If the bentonite materials
are poured directly down the annulus (which is an acceptable method only in wells less than 30
feet deep), a tamping device will be used to ensure that the seal is emplaced at the proper depth

and the bentonite has not bridged higher in the well casing. The bentonite seal will be placed
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above the filter pack a minimum of two feet vertical thickness. The bentonite seal will be allowed
to completely hydrate in conformance with the manufacturer’s specifications prior to installing the
overlying annular grout seal. The time required for the bentonite seal to completely hydrate will
differ with the materials used and the specific conditions encountered, but generally a minimum of

four to 24 hours is required.

A grout seal will be installed on top of the filter pack annular seal. The grout seal may consist of a
high solids (30 percent) bentonite grout, a neat cement grout, or a cement/bentonite grout
consisting of approximately 3 percent bentonite by weight. The grout will be pumped under
pressure (not gravity fed) into the annular space by the tremie pipe method, from the top of the
filter pack annular seal to within a few feet of ground surface. The tremie pipe will be equipped
with a side discharge port (or bottom discharge for grouting at depths greater than 100 feet) to
minimize damage to the filter pack or filter pack annular bentonite seal during grout placement.
The grout seal will be allowed to cure for a minimum of 24 hours before the concrete surface seal
and surface pad are installed at the ground surface. All grouts will be prepared in accordance
with the manufacturer's specifications. High solids (30 percent) bentonite grouts will have a
minimum density of ten pounds per gallon (as measured by a mud balance) to ensure proper
setup. Cement grouts will be mixed using six and one-half to seven gallons of water per 94-pound
bag of Type | Portland cement. Bentonite (five to ten percent) may be added to delay the setting

time and reduce the shrinkage of the grout.

Monitoring wells will be completed as flush-mounted wells. A surface seal will be installed over
the grout seal and extended vertically up the well annulus to the land surface. The lower end of
the surface seal will extend a minimum of one foot below the frost line to prevent damage from
frost heaving. The composition of the surface seal will be neat cement or concrete. A three-feet
wide, four-inch thick concrete surface pad will be installed around the well at the same time the
protective structure such as a utility vault or meter box is installed around the well casing. The
surface pad will be sloped so that drainage will flow away from the utility vault and off the pad. A
minimum of one inch of the finished pad will be below grade or ground elevation to prevent
washing and undermining by soil erosion. In addition, measures will be taken to prevent the
accumulation of surface water in the protective structure and around the well intake. These
measures include, but are not limited to, outfitting the protective structure with a steel lid or
manhole cover that has a rubber seal or gasket, and ensuring that the bond between the cement

surface seal and the protective structure is watertight.
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A bolted down flush-mounted lid will be installed above the well casing (riser) to prevent damage
or unauthorized entry. A cap will be placed on the well riser to prevent tampering or the entry of

foreign materials.

Monitoring wells will be developed to create a filter pack around the well screen, correct damage
to the formation caused by drilling, remove fine particles from the formation near the borehole,
and assist in restoring the natural water quality of the aquifer in the vicinity of the well. Newly
installed monitoring wells will not be developed for at least 48 hours after the surface pad and
outer protective casing are installed, allowing sufficient time for the well materials to cure before
the development procedures are initiated. A new monitoring well will be developed until the
column of water in the well is free of visible sediment, and the pH, temperature, turbidity, and
specific conductivity have stabilized. If the water remains turbid, continuous flushing over a period
of several days may be necessary to complete the well development. If the well is pumped dry,
the water level will be allowed to sufficiently recover before the next development period is
initiated. Well development methods and equipment that alter the chemical composition of the

groundwater will not be used.

If water is introduced to a borehole during well drilling and completion, then the same or greater
volume of water will be removed from the well during development. In addition, the volume of
water withdrawn from a well during development will be recorded. Water from development
activities will be collected from each developed well and placed in the surge tank for the MPE

system, with the water treated through air stripping and discharged through the irrigation system.

All information on the design, construction, and development of each monitoring well will be
recorded in a field notebook and presented on a boring log, a well construction log, and/or well
construction diagram. The well construction log and well construction diagram will include the

following information:

Well name/number;

Date/time of well construction;

Borehole diameter and well casing diameter;
Well depth;

Casing length;

Casing materials;

N o o bk~ 0w Dd =

Casing and screen joint type;

8. Screened interval(s);
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9. Screen materials;

10. Screen slot size and design;

11. Filter pack material and size;

12. Filter pack volume (calculated and actual);

13. Filter pack placement method;

14. Filter pack interval(s);

15. Annular sealant composition;

16. Annular sealant placement method;

17. Annular sealant volume (calculated and actual);

18. Annular sealant interval(s);

19. Surface sealant composition;

20. Surface seal placement method;

21. Surface sealant volume (calculated and actual);

22. Surface sealant interval;

23. Surface seal and well apron design and construction;
24. Well development procedure and turbidity measurements;
25. Well development purge volume(s) and stabilization parameter measurements;
26. Type and design and construction of protective casing;
27. Well cap and lock;

28. Ground surface elevation;

29. Survey reference point elevation on well casing;

30. Top of monitoring well casing elevation; and,

31. Top of protective steel casing elevation.

5.3 Surveying

The surface coordinates and elevation of each boring, the top of each monitoring well casing, and
the ground surface at each monitoring well location; and the locations of other pertinent structures
will be determined by a registered New Mexico professional land surveyor in accordance with the
State Plane Coordinate System (NMSA 1978 47-1-49-56 (Repl. Pamp. 1993)). Surveying will be
conducted in accordance with Sections 500.1 through 500.12 of the Regulations and Rules of the
Board of Registration for Professional Engineers and Surveyors Minimum Standards for
Surveying in New Mexico. Horizontal positions will be measured to the nearest 0.1 ft, and vertical

elevations will be measured to the nearest 0.01 ft. Site map(s), certified by a registered New
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Mexico professional land surveyor will be prepared, presenting all surveyed locations and
elevations including relevant site features and structures for submittal with all associated reports
to the OCD and NMED.

5.4 Groundwater Gauging and Sampling

The four proposed monitoring wells will be included within the amended Groundwater
Monitoring Plan (GWMP) for the Project Area outlined in Section 6.0 of the IWP. Groundwater
levels and PSH thickness measurements will be obtained upon well installation and during the
biannual sampling events conducted in April and October of each year. Measurement data and
the date and time of each measurement will be recorded in the field notebook and on a site
monitoring data sheet. The depth to groundwater and PSH thickness levels will be measured to
the nearest 0.01 ft. The depth to groundwater and PSH thickness will be recorded relative to
the surveyed top of casing or other surveyed datum. A corrected water table elevation will be
provided in wells containing PSH by adding 0.76 times the measured PSH thickness to the
calculated water-table elevation. The 0.76 is the true specific gravity of the PSH based on
analysis. Groundwater and PSH levels will be measured in all wells within 48 hours of the start
of obtaining water-level measurements. Automated and manual extraction of PSH and water
from recovery wells, observation wells, and collection wells will be discontinued for 48 hours

prior to the measurement of groundwater levels and PSH thickness.

Each monitoring well to be sampled will be purged prior to sampling in order to ensure that
formation water is being sampled. The NMED requires that water chemistry stabilization will be
determined by monitoring, at a minimum, general chemistry parameters: groundwater pH,
specific conductance, dissolved oxygen concentrations, oxidation-reduction potential (ORP) and
temperature during purging of groundwater. Field water-quality parameters will be compared to

historical data to determine if the measurements are indicative of formation water.

The volume of groundwater purged, the instruments used, and the readings obtained at each
interval will be recorded on the field-monitoring log. Water samples may be obtained from the
well after the measured parameters of the purge water have stabilized to within ten percent for
three consecutive measurements. Well purging may also be conducted in accordance with the
NMED’s Position Paper Use of Low-Flow and other Non-Traditional Sampling Techniques for

RCRA Compliant Groundwater Monitoring (October 30, 2001, as updated). A written request
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for a variance from the described methods of well purging for individual wells may be submitted

to the OCD and NMED for approval no later than 90 days prior to scheduled sampling activities.

Groundwater samples will initially be obtained from newly constructed monitoring wells no later
than five days after the completion of well development. The monitoring wells scheduled for
sampling during a groundwater sampling event will be sampled within 15 days of the start of the
monitoring and sampling event. All requests for variances from the groundwater sampling
schedule will be submitted to the OCD and NMED in writing, at least 30 days prior to the start of

scheduled monitoring and sampling events.

Groundwater samples will be analyzed for BTEX using EPA Method SW846-8021B for all
monitoring wells with the exception of seven wells (MW-20, MW-22, MW-26 and MW-39 - MW-42)
which will be analyzed for VOCs using EPA Method SW846-8260B. General chemistry
parameters are not part of the current groundwater monitoring program and will only be sampled

on an as-needed basis with prior notification and approval from the OCD and NMED.

Groundwater samples will be obtained using methods approved by the NMED within 24 hours of
the completion of well purging. The groundwater samples will be transferred to the appropriate,
clean, laboratory-prepared containers provided by the analytical laboratory. Sample handling,
chain-of-custody, and decontamination procedures will be established for reusable water sampling

equipment as described in the Quality Assurance Project Plan (QAPP) contained in Appendix C.

Purged groundwater and decontamination water will be collected and placed in the surge tank
for the remediation system prior to treatment by that system. Disposable materials will be
handled as described in Appendix C.

At a minimum, the following procedures will be used when collecting groundwater samples

during investigation, corrective action, and monitoring activities:

1. Neoprene, nitrile, or other protective gloves will be worn when collecting samples. New

disposable gloves will be used to collect each sample;

2. Samples collected for chemical analysis will be transferred into clean sample containers
supplied by the project analytical laboratory. Sample container volumes and preservation
methods will be in accordance with the most recent standard EPA and industry accepted
practices for use by accredited analytical laboratories. Sufficient sample volume will be
obtained for the laboratory to complete the method-specific quality control (QC) analyses
on a laboratory-batch basis; and,
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3.

Sample labels and documentation will be completed for each sample. Immediately after
the samples are collected, they will be stored in a cooler with ice or other appropriate
storage method until they are delivered to the analytical laboratory. Standard chain-of-
custody procedures, as described in Appendix C, will be followed for all samples
collected. Samples will be submitted to the laboratory with enough time to allow the
laboratory to conduct the analyses within the method holding times. Groundwater will be

submitted to the laboratory within 48 hours after their collection.

Sample container shipment procedures will include the following:

1.

Individual sample containers will be packed to prevent breakage and transported in a
sealed cooler with ice or other suitable coolant or other EPA or industry-wide accepted
method. The drainage hole at the bottom of the cooler will be sealed and secured in
case of sample container leakage. Temperature blanks will be included with each

shipping container;

Each cooler or other container will be delivered directly to the analytical laboratory via

bus service from Roswell to Albuquerque, New Mexico;

Glass bottles will be separated in the shipping container by cushioning material to

prevent breakage;

Plastic containers will be protected from possible puncture during shipping using

cushioning material,

The chain-of-custody form and sample request form will be shipped inside the sealed

storage container to be delivered to the laboratory;

Chain-of-custody seals will be used to seal the sample-shipping container in

conformance with EPA protocol; and,

Signed and dated chain-of-custody seals will be applied to each cooler prior to transport

of samples from the Facility.

Water from groundwater sampling activities will be collected from each sampled well and either

discharged in an area away from the well (if the well has historically been unimpacted) or placed

in the surge tank for the MPE system, with the water treated through air stripping and discharged

through the irrigation system.
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5.5 Monitoring and Recovery Well Abandonment

Table 5.3 is a table listing the proposed locations and rational for wells to be P&A in the Project
Area. Proposed wells to be P&A include nine shallow monitoring wells: MW-5, MW-6, MW-8,
MW-9, MW-18, MW-19, MW-31, MW-36 and MW-38 at total well depths ranging from 68 feet to
79 feet below ground surface (bgs); two deep monitoring wells: MW-23D and MW-25D at total
well depths of 176 and 150 feet bgs, respectively; and six MPE wells: MPE-1 through MPE-6 at
total well depths ranging from 71.7 to 78.3 feet bgs.

P&A methods and certification will be conducted in accordance with Rules and Regulations

Governing Well Driller Licensing; Construction, Repair and Plugging of Wells [19.27.4 NMAC].

Notification of monitoring well P&A will require a well abandonment plan submitted to the OCD
and NMED and intent to P&A monitoring wells will also require a separate notification to the New
Mexico State Engineers Office. All notifications are to be submitted no less than 30 days prior to

the date the wells are removed from the monitoring program.

The preferred method for well abandonment is to completely remove the well casing and screen
from the borehole, overdrill the borehole, and backfill with a cement or bentonite grout, neat
cement, or concrete. For wells with small diameter casing, abandonment may be accomplished
by overdriling the well with a large diameter hollow-stem auger. After the well has been
overdrilled, the well casing and grout may be lifted from the ground with a drill rig, and the
remaining filter pack can be drilled out. The open borehole can then be pressure grouted via a
tremie pipe from the bottom of the borehole to the ground surface. After the grout has cured, the

top two feet of the borehole may be filled with concrete to insure a secure surface seal.

Several other well abandonment procedures are available for wells with larger diameter screens
and casings and may be used as necessary. One method is to force a drill stem with a tapered
wedge assembly or a solid-stem auger into the well casing and pull the casing out of the ground.
However, if the casing breaks or the well cannot be pulled from the ground, the well will have to
be grouted in place. To abandon a well in place, a tremie pipe will be placed at the lowest point in
the well (at the bottom of the screen or in the well sump). The entire well is then pressure grouted
from the bottom of the well upward. The pressurized grout will be forced out through the well
screen into the filter pack and up the inside of the well casing sealing off all breaks and holes in
the casing. Once the well is grouted, the casing is cut off even with the ground surface and

covered with concrete.
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If a PVC well cannot be abandoned due to internal casing damage (e.g., the tremie pipe cannot
be extended to the bottom of the screen), it may be necessary to drill out the casing with a roller
cone or drag bit using the wet rotary drilling method, or grind out the casing using a solid-stem
auger equipped with a carbide tooth bit. Once the casing is removed, the open borehole can be

cleaned out and pressure grouted from the bottom of the borehole upward.

Every attempt will be made to remove the entire riser pipe and screen at each well location;
however, a field determination will be made for an alternative P&A method if total well removal is

not possible.

5.6 Quality Assurance/Quality Control

Appendix C contains a site-specific Quality Assurance Project Plan (QAPP) for the project for
CES and selected laboratories. The QAPP has been previously submitted to OCD for similar
work conducted by CES at the Project Area.

5.7 Health and Safety

Appendix D contains a site-specific Health and Safety Plan (HSP) for the project. The HSP
includes the tasks proposed for this IWP.

6.0 MONITORING AND SAMPLING PROGRAM
6.1 Monitoring and Sampling Plan

The current groundwater monitoring network consists of 34 wells completed within the uppermost
aquifer and three wells completed within the deeper regional aquifer (Figure 2-2). Wells deemed
not to be of further use for monitoring the Project Area will be P&A to include nine shallow
monitoring wells and two deep wells. Additionally four wells will be completed in the uppermost
aquifer to the north of MW-26. The future proposed monitoring well network will consist of 29
uppermost aquifer wells. A Site Investigation Report will be submitted per the requirements of the

Stipulated Final Order, Section IX.C documenting the results of these activities.

Table 6-1 summarizes the existing groundwater monitoring program for the Project Area.
Operation, maintenance and monitoring of the MPE system will be discussed in an Amended
Amended Investigation Work Plan and
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Remedial Action Plan (RAP) to be submitted under separate cover. Monitoring and sampling of
the monitoring well network will continue on a semi-annual basis according to the processes
previously approved by OCD. Groundwater, vapor, and remediation system monitoring will be

documented in an annual report completed per the requirements of the Order, Section IX.D.

6.2 Data Management

Data management for the project will be coordinated by EarthCon. Reduced data will be
presented in a tabular format containing both current and historical data. Data fields will be
added to the tables as new data are generated during gauging and sampling activities. Site
maps will be updated to reflect additional monitoring wells and soil borings. Potentiometric
surface maps will be generated for each groundwater monitoring event. Results of groundwater
monitoring events summarizing the previous year's semi-annual remediation system and
groundwater monitoring will be submitted to OCD and the NMED on an annual basis no later

than March 15 of each year.

7.0 SCHEDULE

Figure 7-1 documents the proposed schedule for the project. Installation of the proposed
monitoring wells, plug and abandonment of monitoring and MPE wells, and changes to the
semi-annual groundwater monitoring plan will be implemented upon approval of this IWP by
OCD and NMED.
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APPENDICES

Please refer to the remaining volumes of this IWP for the appropriate appendices.
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TABLE 2.1
HISTORICAL KEY DATES

TRANSWESTERN ROSWELL COMPRESSOR STATION NO. 9

ROSWELL, CHAVES COUNTY, NEW MEXICO

Date

Key Event

1960

Compressor station constructed.

August 1960

First reported use of a surface impoundment (Pit 2) in the northeast corner
of the Facility.

1977 Pit 2 backfilled prior to February 23, 1977 (date of aerial photo).
1983 Pit 1 was taken out of service no later than November 1983.
June 1986 Pit 1 backfilled.

1986 Last remaining surface impoundment was backfilled.

January 9, 1990

Soil-gas studies indicate the presence of 1,1,1-TCA and PCE gases in the
on-site and off-site subsurface.

1992 NMED was contacted after chlorinated VOCs were detected in soil-gas in
the vicinity of the surface impoundments during a site investigation
conducted in 1990.

July 1992 First monitoring wells installed at the Facility.

February 25, 2002

Removal of soil from Pits 1 and 2 began.

March 11, 2002

Soil removal from Pits 1 and 2 was completed.

November 2002 -
March 2003

A remediation system was installed to include: nine SVE wells, 37 MPE
wells and associated air extraction blowers and thermal oxidation treatment
units, pneumatic pumps for water and PSH recovery and associated oil-
water separator and tray air stripper treatment units.

March 10, 2003

The remediation system began continuous operation.




TABLE 2.2
INITIAL COC DETERMINATION

TRANSWESTERN ROSWELL COMPRESSOR STATION NO. 9

ROSWELL, CHAVES COUNTY, NEW MEXICO

Class Constituent NMWQCC Criteria

BTEX (ug/L) Benzene 10.0
Toluene 750.0
Ethylbenzene 750.0
Xylenes (total) 620.0

Other VOCs (pg/L) |Methyl ethyl ketone (2-butanone) none
1,1-Dichloroethane 25.0
1,2-Dichloroethane 10.0
1,1-Dichloroethene 5.0
1,2-Dichloroethene none
1,2,4-Trimethylbenzene none
PAHSs (Total Naphthalene +

SVOCs (ug/L) monomethylnaphthalenes) 30.0
4-Methylphenol (p-Cresol) none

Maijor lons (mg/L) [TDS 1000.0
Chloride 250.0
Sulfate 600.0
Nitrate (NO,/NOj - N io1a) 10.0
Calcium none
Potassium none
Magnesium none
Sodium none
Total Alkalinity (as CaCQOs3) none

Metals (mg/L) Arsenic 0.1
Barium 1.0
Cadmium 0.01
Chromium 0.05
Copper 1.0
Iron 1.0
Lead 0.05
Manganese 0.2
Mercury 0.002
Selenium 0.05
Silver 0.05
Zinc 10.0
Aluminium 5.0




TABLE 5.1
SUMMARY OF PROPOSED SOIL BORINGS AND SOIL SAMPLING
TRANSWESTERN ROSWELL COMPRESSOR STATION NO. 9
ROSWELL CHAVES COUNTY, NEW MEXICO

Selected | Selected Major
Well ID BTEX VOCs SVOCs lons Metals
MW-39 X X X X X
MW-40 X X X X X
MW-41 X X X X X
MW-42 X X X X X




TABLE 5.2
SUMMARY OF PROPOSED MONITORING WELL CONSTRUCTION DETAILS

TRANSWESTERN ROSWELL COMPRESSOR STATION NO. 9

ROSWELL, CHAVES COUNTY, NEW MEXICO

Estimated Estimated
Est. Ground Estimated Estimated Bottom Top

Surface Total Well Estimated Bottom Seal/Top Bentonite
Estimated Estimated Elevation Depth Top Screen Screen Filter Pack Seal

Well ID Latitude ° Longitude ® (feet MSL) | (feetbgs)' | (feet bgs) (feet bgs) (feet bgs) (feet bgs)
MW-39 33.541410° -104.529190° 3606 66.0 44.0 64.0 42.0 39.0
MW-40 33.529540° -104.484880° 3606 66.0 44.0 64.0 42.0 39.0
MW-41 33.498270° -104.485680° 3611 71.0 49.0 69.0 47.0 44.0
MW-42 33.488990° -104.533300° 3602 62.0 40.0 60.0 38.0 35.0

NOTES:

bgs - Below Ground Surface

MSL — Mean Sea Level
@ - Latitude and Longitude locations are estimated from Google Earth.
' - Proposed total well depth (TD) should be at least 10 feet below the water table and include a minimum of six-inches of filter pack

material placed under the bottom of the well screen.




TABLE 5.3

SUMMARY OF PROPOSED MONITORING LOCATIONS AND RATIONALE
TRANSWESTERN ROSWELL COMPRESSOR STATION NO. 9

ROSWELL,

CHAVES COUNTY, NEW MEXICO

Estimated Total

Estimated Estimated G
1D Well Depth omments
Vil Latitude ® Longitude i 1 0
(feet bgs)
| &

MW-39 33.541410° -104.529190° 66 Located 75 ft North of MW-26 (impacted well) to delineate the downgradient limit of
the dissolved-phase groundwater plume to the North.

MW-40 33.520540° | -104.484880° 66 I;)Szecl)tle:jga;‘tsglgthmo; MW-26 to define clean location outside the limits of the

issolv ume.

MW-41 33.498270° | -104.485680° 71 Lgcated 112 ft Northeast of MW-26 to delineate the downgradient limit of the
dissolved-phase groundwater plume to the Northeast.

MW-42 33.488990° -104.533300° 62 Located 112 ft Northwest of MW-26 to delineate the downgradient limit of the

dissolved-phase groundwater plume to the Northwest.

bgs - Below Ground Surface

@ - Latitude and Longitude locations are estimated from Google Earth.
. Proposed total well depth (TD) should be at least 10 feet below the water table and include a minimum of six-inches of filter pack material placed




TABLE 6.1
MONITORING AND SAMPLING PLAN
TRANSWESTERN ROSWELL COMPRESSOR STATION NO. 9
ROSWELL, CHAVES COUNTY, NEW MEXICO

Analytical Requirements
Consecutive

1st 2nd Date of Benzene (ppb) Events
Semiannual Semiannual Most Recent Most Recent <NMWQCC
Well ID Event Event Sample Sample Standard Status
MW-1 - na na na P&A
MW-1B - na na na
MW -2 - na na na
MW-3 -— 09/16/08 <1 20
MW-5 -— 03/23/99 <1 10 P&A
MW-6 -— 03/23/99 <1 10 P&A
MW-7 - 09/11/08 <1 21
MW-8 -— 03/25/99 <1 9 P&A
MW-9 -— 03/24/99 <1 9 P&A
MW-10 -— 09/16/08 <1 18
MW-11 - 09/11/08 <1 18
MW-12 - 10/21/12 2300.00 0.00
MW-13 BTEX 10/19/12 <1 15
MW-14 BTEX 10/19/12 <1 5
MW-15 - 09/11/08 <1 18
MW-16 BTEX BTEX 10/21/12 1000 0
MW-17 - 09/11/08 <1 18
MW-18 - 03/24/99 <1 7 P&A
MW-19 - 03/24/99 <1 8 P&A
MW-20 VOCs VOCs 10/19/12 <1 6
MW-21 BTEX 10/25/12 <1 15
MW-22 VOCs VOCs 10/21/12 <1 (DCE) 28
MW-23D BTEX 12/14/12 <1 1 P&A
MW-24D BTEX 12/14/12 9.6 0
MW-25D BTEX 12/14/12 <1 17 P&A
MW-26 VOCs VOCs 10/19/12 <1.0 18
MwW-27 --- na na na
MW-28 - 09/10/08 <1 12
MW-29 BTEX BTEX 10/21/12 <1 4
MW-30 -—- 09/16/08 <1 12
MW-31 - 09/10/08 <1 9 P&A
MW-32 BTEX BTEX 10/19/12 <1.0 2
MW-33 - 09/10/08 <1 9
MW-34 BTEX BTEX 10/19/12 140 0
MW-35 BTEX BTEX 10/21/12 <1 21
MW-36 - 03/11/09 <1 12 P&A
MW-37 - 03/11/09 <1 12
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MW-38
MW-39
MW-40
MW-41
MW-42

Notes:
1) nd - non-detect

NA
NA
NA
NA

NA
NA
NA
NA

TABLE 6.1

MONITORING AND SAMPLING PLAN
TRANSWESTERN ROSWELL COMPRESSOR STATION NO. 9
ROSWELL, CHAVES COUNTY, NEW MEXICO

03/11/09
NA
NA
NA
NA

2) na - not available; sample not collected or analysis not requested
3) VOCs - Volatile Organic Compounds by EPA Method 8260

4) BTEX - by EPA Method 8260

<1

NA
NA
NA
NA

12
NA
NA
NA
NA

At all wells to be sampled, field parameters will include: dissolved oxygen, pH, temperature and electrical

conductivity.

P&A
Proposed
Proposed
Proposed
Proposed
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PRIMARY SOURCES

PRIMARY RELEASE SECONDARY SOURCES

MECHANISM

SECONDARY RELEASE

SOURCES

PATHWAY

DUST

WIND

POTENTIAL RECEPTORS

INFILTRATION/

HYDROCARBON INFILTRATION/
DISPOSAL PERCOLATION SOIL
PITS
PHASE
SEPARATED
HYDROCARBONS

PERCOLATION

GROUND
WATER

VOLATILE

EMISSIONS/
VAPORS

VAPOR
INTRUSION

ON-SITE | OFF-SITE
POTENTIAL CONSTRUCTION|ECOLOGICAL
RECEPTORS GROUND | GROUND WORKERS
WATER WATER RECEPTORS
INGESTION N/A N/A NO NO
INHALATION N/A N/A NO NO
DERMAL CONTACT N/A N/A NO NO
INGESTION YES YES N/A NO
INHALATION N/A N/A N/A NO
DERMAL CONTACT YES YES N/A NO
INGESTION NO NO NO N/A
INHALATION N/A N/A NO N/A
DERMAL CONTACT NO NO NO N/A

NOTES:

1) YES - Potential Complete Pathway

2) NO - Incomplete Potential Pathway

3) Groundwater within the Project Area not used for drinking water

4) No ecological receptors present

5) No impacted surface soil on-site, pits were previously backfilled with clean

fill material
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