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P.O.Box 26110
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Attn:  Mr. Steve Pullen

Re: Final Vadose Zone Monitoring System Work Plan
Triassic Park Waste Disposal Facility

Dear Mr. Pullen:
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(Via: FedEx)

On behalf of Gandy Marley Incorporated (GMI), Montgomery Watson (MW) is pleased to submit
the above referenced Final Work Plan. We have made an attempt to incorporate all of your
comments on the Draft Work Plan, including the results of discussions at recent meetings between
NMED, MW and GMI. It is our intention that this Work Plan be included as an additional

appendix to the Permit Application.

Please review this Work Plan and provide GMI with written approval of it at your earliest

convenience.

If you have any questions please feel free to contact us.

Sincerely,

Montgomery Watson

Patrick G. Corser, P.E.
Principal

Enclosure

cc: Dale Gandy (1)
Ken Schultz (1)
Trey Greenwood (1)
Jim Bonner (1)
Stepanie Kruse (1)
Montgomery Watson (3)
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1.0 INTRODUCTION

1.1 BACKGROUND

The Gandy Marley Corporation (Gandy Marley) was granted a Groundwater Monitoring Waiver for
1ts proposed Triassic Park Waste Disposal Facility by the Hazardous and Radioactive Materials Bureau
(HRMB) of the New Mexico Environmental Department (NMED) on January 12, 2000. The Triassic
Park Waste Disposal Facility will be located in Chaves County, New Mexico, east of Roswell (Figure
1, Site Loaation Map). The facility will be a full-service Resource Conservation and Recovery Act
(RCRA) Subtitle C waste treatment, storage and disposal operation. Two treatment processes will be
used at the facility. Evaporation ponds will be used for managing wastewater that meets landfill
disposal restriction standards and a stabilization process will be used for treating fluids, sludge and
solids prior to final disposal in the on-site landfill.

Site-specific hydrogeologic conditions and engineering safeguards for the regulated units were
documented in the report titled Grownduater Mornstoring Wawer Request, Triassic Park Waste Disposal
Fadlity (Montgomery Watson, January 2000). The Growdduater Moritoring Waier Request report
indicated that hydrogeologic conditions at the site will minimize migration of potential leachate from
the facility to the uppermost aquifer. The conservative modeling calculations presented in the
Groundhunter Morutoring Wairer Reguest report estimated that the migration time for potential leaks from
the facility to the uppermost aquifer would be greater than 1000 years. As an alternative to
conventional groundwater monitoring, the Growndhuster Monitoring Warwer Reguest report recommended
installation of a vadose zone monitoring system (VZMS) as a superior means for protecting human
health and the environment because of its ability to detect potential leaks in a more timely manner.

This Work Plan presents the design of a VZMS at the site and will be an appendix to the Permit
Application. It includes a discussion of the location and design of the vadose zone monitoring wells
and methodologies for characterizing fluids that may accumulate in vadose zone wells and sumps
from various sources. This Work Plan also discusses how data will be collected to select chemical
parameters indicative of fluids that may occur at the site. A summary of monitoring frequency,
sampling procedures, laboratory analyses and data reporting associated with the monitoring system are
also provided. Figure 2, Loation of Surmps and Moritoring Wells, presents a map of the proposed facility
showing significant site features including the locations of the waste management units, vadose zone
monitoring wells and sumps.

1.2 PROJECT SCOPE AND OBJECTIVES

This Work Plan presents recommendations for a VZMS at the site. The vadose zone monitoring
program for the facility allows collection of fluids beneath or downgradient of the facility and
identification of the potential source(s) associated with these fluids. The following items are included
as part of this Work Plan.

e A description of the methodology for installing a VZMS capable of detecting fluids
mugrating from the waste management units;

e A description of the methodology for developing baseline data characterizing the
chemical characteristics of water that may accumulate in sumps or vadose zone wells
from non-landfill point sources at the site;

¢ A methodology for selection of appropriate indicator parameters that could be used to
identify landfill leachate during future monitoring at the site;

Moragorrery Watson, * P.Q Bax 774018 * Steandat Springs, Colorado 80477 » (970) 879-6260
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*  Adescription of the methods to be used for collecting field and analytical data as part of the
vadose zone monitoring program at the site; and,

® Description of the contingencies to the monitoring program if fluids are detected in the
monitoring system.  References to the Part B Permit Application or actual permit are
presented where additional detail is required.

The primary VZMS consists of vadose zone monitoring sumps located beneath the landfill Phase IA
cell and beneath each of two evaporation ponds. A secondary system consists of a series of vadose
zone monitoring wells located adjacent to the landfill Phase IA cell and the evaporation ponds

This Work Plan also describes how the chemical characteristics of water from various non-landfill
sources (ie., stormwater evaporation ponds, rainwater, consolidation water and water supply) are
characterized. These data are used to develop a list of indicator parameters that enable distinguishing
between fluids from non-waste management units sources versus those from waste management
units.

Additional components of the vadose zone monitoring system presented in the Work Plan are listed
below.

Monitoring frequency
Sampling procedures
Laboratory analyses
Data management
Data reporting
Health and Safety

The methods described within the Work Plan include the necessary elements for a Quality Assurance
Project Plan (QAPP). The QAPP objectives are designed to assure that sampling, chain-of-custody,
laboratory analysis, data measurements and reporting activities provide quality data that is
representative of conditions at the site and legally defensible.

1.3 PROJECT ORGANIZATION

* HRMB/NMED is the lead regulatory agency for this portion of the hazardous waste management

Permit Application. Gandy Marley is the permitee and will review project documents prior to their
submittal to the HRMB. Montgomery Watson, in conjunction with their sub-consultants, is the
oversight contractor and responsible for coordination of field activities, subcontractors, data
management, review and reporting of information concerning site characteristics and interpretation of
data developed during the studies. Monitoring well construction and laboratory analyses will be
conducted by a subcontractor to Montgomery Watson.

1.4 GEOLOGY AND HYDROLOGY

A detailed discussion of regional and site-specific geology and hydrology is provided in the
Groundunter Monitoring Waser Request, Triassic Park Waste Dispasal Fadlity (Montgomery Watson, January
2000) and Section 3 (Volume I) of the Part B Permit Application. A brief summary of the site-
specific geology and hydrology is presented below.

Morugorrery Watson, * P.Q Bax 774018 * Steamoat Springs, Colovado 80477 » (970) 879-6260-
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1.4.1 Site Specific Geology

The thickness of Quaternary alluvial deposits (fine to very fine wind-blown sands) at the site varies
from less than 10 to 35 feet. Two distinct Tertiary units, the Upper and Lower Dockum, exist
beneath the alluvial deposits at the site. Within the proposed facility boundary, the Upper Dockum
unit never exceeds 100 feet in thickness and the Lower Dockum is approximately 700 feet thick. The
Upper Dockum consists of mudstones interbedded with siltstones and sandy siltstones. The Upper
Dockum mudstones have an average permeability of 2.5 x 107 c¢m/s and the siltstones have an
average permeability of 1.2 x 105 cm/s. The Upper Dockum sediments were deposited in a fluvial
environment and individual lithologies may pinch out and not correlate over long distances.

The Lower Dockum was deposited in a lacustrine environment resulting in a thick accumulation of
predominantly mudstones interbedded with thin siltstones. This unit is very homogeneous compared
to the Upper Dockum. The Lower Dockum has an average permeability of 5.7 x 10% cm/s and
represents a significant geologic barrier to downward migration of potential leachate from the
proposed facility.

The site is located in a geologically stable region of the United States based upon its distance from
tectonic centers and historically low seismic activity. There are no identified faults in the immediate
area of the site.

1.4.2 Hydrology

There are no perennial stream drainages on or near the site. The nearest surface drainage is the Pecos
River that is located approximately 30 miles to the west.

The basal sand unit (Santa Rosa Sandstone) within the Lower Dockum is considered the "uppermost
aquifer in the region. Previous exploratory drilling, consisting of approximately 50 boreholes within
the site boundary, did not encounter groundwater within potential Triassic host sediments. There is
no water being produced from the Triassic sediments within a four-mile radius of the site. Beyond
the site boundary, groundwater flow in the uppermost aquifer is generally easterly in the direction of
the regional dip of the unit.

Based on drilling information, the western boundary of the Quaternary Ogallala Aquifer is located
topographically between one-half and two miles east and stratigraphically above the site. Because of
its stratigraphic and physical location, it is highly unlikely that the proposed disposal facility will have
any impact on this aquifer.

Groundwater was encountered in several wells during subsurface characterization for the Part B
Application. Brackish groundwater was identified in borehole PB-14, which is located to the
southwest outside of the site footprint. Groundwater has accumulated in a lithologic depression on
the surface of the Lower Dockum unit. The only other groundwater encountered was in wells WW-1,
PB-1, PB-27, and PB-28 which are located miles away to the northwest of the site. Additional detail
on the results of this drilling can be found in Section 3.0 of the Permit Application.

Moragomery Watson, * P.Q1 Bax 774018  Stearrboat Springs, Colovado 80477 * (970) 879-6260
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- 2.0 VADOSE ZONE MONITORING SYSTEM INSTALLATION
L
The landfill cells and evaporation ponds will be constructed in phases. The Phase IA landfill cell will
- be completed first and will include a single central sump system. The Phase IT and Phase III cells will
- be completed at a much later date and will also include individual sump systems. Evaporation Ponds
1A and 1B will be constructed first and each will have its own central monitoring sump system.
- Evaporation Ponds 2A and 2B will be completed at a later date.
-

This Work Plan only addresses the vadose zone monitoring sumps and vadose zone monitoring wells
associated with the Phase IA landfill cell and Evaporation Ponds 1A and 1B. Additional monitoring

- sumps and vadose zone monitoring wells will be addressed in a permit modification request for the
- remaining landfill cells and evaporation ponds. Construction details for the vadose zone monitoring
sumps are provided in the design document Design Drawirgs, Triassic Park Waste Disposal Faality, Chawes
- Courty, NewMexico, Terra Matrix, Mortgomery Watson, Decerrber 1997 (Revised January 2000).
2.1 VADOSE ZONE SUMPS
-
- Each landfill cell will have a triple leachate detection/ removal sump system. Figure 3, Typical Landfill
Sump Detail Cross-Section, provides a cross-section of the landfill sump system. The uppermost leachate
- collection and removal system (LCRS) consists of collection piping located above a primary liner

system. The LCRS is sloped so any leachate above the primary liner drains to the sump within the
- landfill cell. A secondary landfill leak detection and removal system (LDRS), similar in design to the
LCRS, will be located below the LCRS and primary liner. Beneath the LDRS and its secondary liner

- will be a vadose zone monitoring sump fitted with a transducer that will serve as a detection and

o removal system in the event of leakage through the primary and secondary liners. The vadose zone
sump piping and gravel arrangement will be similar to the LCRS and LDRS arrangements.

Y

- The evaporation pond vadose zone monitoring sumps will serve as a detection system for possible
leakage from the LDRS sump. Leakage through the secondary liner system will flow into vadose zone

- monitoring sumps. This will allow the leakage to be detected, contained and properly treated and

- disposed. The vadose zone monitoring sump piping and gravel arrangement is similar to the LDRS
arrangement. Figure 4, Ewsporation Pord L DRS and Vadose Plan and Details, provides a cross-section of

- the evaporation pond sump system. The Permit Application provides additional details on the sump
transducers. Operation and maintenance of the sumps and transducer is covered in the Operation

- and Maintenance Manual included in the Permit Application.

- 2.2 VADOSE ZONE MONITORING WELLS

L
2.2.1 Well Locations

o

- Nine vadose zone monitoring wells (VZMW-1 through VZMW-9) will be installed to detect potential
migration of fluids from the landfill (Phase IA cell) and evaporation ponds (1A and 1B). Six of these

- wells will be deep (installed across the Lower Dockum/Upper Dockum contact) and three will be

- shallow (screened across the Upper Dockum/alluvium contact), as detailed in Section 2.2.2. The

shallow wells will be nested with a deep well and will be located 8 to 15 feet from the deep well. The
- locations for the monitoring wells are shown on Figure 2. Two deep and one shallow monitoring well
will be located immediately down dip (to the east) of the evaporation ponds (1A and 1B). Four deep

- and two shallow monitoring wells will be located along the down dip (east/northeast) side of the
- Phase IA landfill cell.

-

=

-
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