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Review of
Hydrogeologic Evaluation of Los Alamos National Laboratory
(NMED-HRMB-96/1)
by Teri D. Davis, Susan Hoines, and Kim T. Hill
New Mexico Environment Department (NMED)

This review was performed during early 1997 by Los Alamos National Laboratory
(LANL) earth science and regulatory specialists from the Environmental Restoration
(ER) Project and various LANL Divisions: Environment, Safety and Health (ESH),

Earth and Environmental Sciences (EES), Environmental Management (EM), and
Chemical Science and Technology (CST). The review comments are organized into three
separate sections. The General Comments section presents a summary of the key
review comments. The Technical Comments section provides a critique of the NMED's
hydrogeologic and water quality interpretations. The Regulatory Comments section
focuses on the scope of Resource Conservation and Recovery Act (RCRA) regulatory
authority as it applies to groundwater monitoring.

General Comments:

This document represents a significant effort to assemble, synthesize, and interpret a large
amount of hydrological, geological, and groundwater monitoring data collected at the
Laboratory over the past 50 years. Overall, the authors have done a good job
summarizing this large complex data set. LANL finds that except for some relatively
minor differences in detail, the NMED and LANL conceptual model for groundwater
occurrences are similar. Likewise, NMED and LANL generally agree on the non-
intrusive studies needed to adequately characterize the groundwater systems at the
Laboratory; the Laboratory has already initiated several of these studies. A high
percentage of the NMED recommended drilling locations also are targeted in the LANL
Draft Hydrogeologic Workplan. Except for the issues raised in the paragraphs below,
LANL believes the NMED report presents a balanced picture of the groundwater issues at
the Laboratory.



LANL Issues

LANL has identified four issues associated with this report. First, there is an oversight by
NMED to provide a perspective on the significance and uncertainty regarding the data
used by NMED to identify areas of potential groundwater contamination. Many of
NMED's identified groundwater contaminants are at or below the accepted sensitivities of
the analytical methods; therefore, the scientific integrity of some of the contaminant
"hits" is questionable. In addition, identifying contaminant problems based on one-time
detects overstates the magnitude of NMED-cited groundwater concerns, in that
subsequent sampling events have not verified many of the contaminant hits cited, and
thus they should not be given the same level of importance as those confirmed hits.

The second issue is that the NMED report does not emphasize the work that has been
done on the vadose zone at Los Alamos and the protection that the vadose zone offers to
the aquifer. The NMED conceptual model of contamination appears to assume
contaminant movement from a mesa top to an adjacent canyon where the potential for
contamination of groundwater is greater. No consideration of the time frame for this
transport is given. Data such as the horizontal holes beneath the oldest pit at MDA G
(Purtymun, et al., "Radiochemical Analyses of Samples from Beneath a Solid
Radioactive Waste Disposal Pit at Los Alamos, New Mexico", 1980, LA-8422-MS/UC-
70) are not included in the discussion of potential releases. Data from these types of
studies demonstrate that the migration potential is low.

Regarding the third issue, NMED lists knowledge of recharge areas and aquifer properties
as being of vital importance, but has not provided specificity on what the actual recharge
concern is and where it applies. Does it only apply to potential recharge from
contaminant sources on the Pajarito Plateau? Does it instead apply in a more global sense
to all recharge sources near the site regardless of source, including the contributions from
the Jemez Mountains to the west and from the Rio Grande and the "Chaquehui
Formation" to the north? Although LANL acknowledges that some basic information on
recharge is important, more clarification on the issue of recharge in the NMED report is
needed. With regard to acquiring aquifer properties to the degree which NMED indicates
is necessary, the costs may far outweigh the value of this information. A finding that
there is no contamination at the top of the aquifer would make it unnecessary to quantify
aquifer characteristics to depths of several thousand feet.

Finally, LANL disagrees with several of NMED's regulatory interpretations regarding
groundwater monitoring. LANL disagrees with NMED's interpretation that RCRA units
not defined as "regulated units" are subject to long-term repetitive groundwater
monitoring (see NMED-HRMB-96/1, pages 60-63 et seq.). While the Hazardous and
Solid Waste Amendment (HSWA) permit conditions do exist for groundwater
characterization, the need for repetitive groundwater monitoring for such units as well as
potential release sites (PRSs) is not specified. Monitoring may indeed be a component of
a remediation activity, but no automatic monitoring requirements are triggered by RCRA.
RCRA units intended for clean closure will not require monitoring per se, but rather a
determination that groundwater has not been impacted. Also, the possibility exists that,
through LANL's characterization efforts, a waiver of groundwater monitoring
requirements for RCRA regulated units that remain may be demonstrated successfully
and/or some alternative form of monitoring found more appropriate than groundwater
monitoring.

LANL also disagrees with NMED's approach to their recommendations regarding drilling
investigations on the Pajarito Plateau. NMED adopts the recommendation that drilling
should be conducted in multiple phases. LANL's approach to development of its



Hydrogeologic Workplan included a thorough Data Quality Objective (DQO) type
process in reaching its data collection design, (i.e. drilling recommendations). The
NMED report did not include such a process and, therefore, the drilling investigations
and sequence proposed by NMED appear to be without order or discipline. Additionally,
the NMED report appears to leave the subject of drilling open-ended, without reaching
closure of this aspect of the hydrogeologic investigation.



Technical Comments:

I.

p. 3, bullet
2

The wording "NMED shall recommend work required..."” seems
vague and does not communicate if this document identifies required
work, or simply provides NMED recommendations for work.

p. 9, Ist
full para.

As noted above 1n the first "Issue”, a discussion on the analytical
limitations and uncertainty is needed here to better establish for the
reader the comparability of the data shown. This is based on data
including metals results from unfiltered samples and one-time
radionuclide detections.

p- 10

Minor point - this 1s a bedrock and surficial geology map.

p. 12,131

'The " Chaquehur Formation™ has not been described 1n the report.
The formation underlies the Puye Formation and overlies the
Chamita and Tesuque Formations of the Santa Fe Group. The 1500
ft of permeable sediments furnish 60% to 70% of present water
supply to the Laboratory and the community. The “Chaquehui
Formation” may be a significant recharge source to the Pajarito
Plateau.

p. 16, 17

LANL recommends the addition of a hydrologic description of the
Bandelier Tuff. The tuff forms the mesas and underlies all canyon
areas. It is an important geologic and hydrologic unit as all effluents
are released onto it and all disposal of wastes are into it. There are
several hundred studies related to the hydrologic characterization
and waste disposal activities in the tuff.

p-21-25

Early hydrologic investigations along the flanks of the Jemez
Mountains determined that groundwater discharge points in stream
channels are principally recharged from colluvium on canyon walls
(Stearns 1948). NMED’s description of these features as “springs™
fed by perched groundwater within volcanic rocks may be
misleading, as the source of the water for these discharge points has
not been determined. LANL recommends the addition of language
to clarify this point.

. 25,2728

The NMED-stated reasoning that trittum Ievels greater than 325
pCi/L indicate Laboratory influence should be re-examined with
concern for the following two factors. First, in most cases data do
not exist to make or substantiate this conclusion, as most tritium
measurements lack sufficient precision, e.g. a recent LANL study
concluded that Chemical Science and Technology (CST) Division's
minimum detection limits for tritium may be as high as 2000 pCi/L.
Second, tritium levels may be influenced as a result of both historic
above-ground weapons testing and previously higher levels of
atmospheric tritium in Northern New Mexico.

p. 27, 1st
full para.

Seasonal water level fluctuations for alluvial wells 1n Los Alamos
Canyon can be up to 10 ft and as much as 28 ft in Mortandad
Canyon (LANL well records).




9. p- 28, Relerence 1s made to two wells 1n upper Guaje Canyon - well names
Guaje and references for these wells would be helpful to LANL and other
Canyon, readers.
3rd para.

10. p. 30, This shallow perched alluvial ground water 1s very Iimited in extent
Canada del | and duration, and probably results from purging of water from
Buey supply well PM-4 and discharging it into Canada del Buey, based on

previous ESH-18 hydrogeologic observations.

I1. p. 34, The lay out of the 1950 test wells in Pueblo and Los Alamos
Pueblo and | Canyons was a scientific project. The test holes were located in
Los specific locations to monitor any wastes released from TA-45 and
Alamos TA-21. They penetrated only the top 10 to 20 ft of the aquifer.
Canyons

12. p- 34, See Werr et al. (1962) tor TW-2A tests. Transmissivity was
Pueblo determined from the recovery of a single pumped well.

Canyon,
4th para.

I3. p. 34, It 1s not clear what the reference 1s for the data about ground water
Pueblo occurrences in this paragraph. LANL believes that providing
Canyon, references for data cited throughout the report would improve its
Ist para. technical quality.

14. p- 36 Equation 4 does not give groundwater velocity but Darcy flux.

Groundwater velocity = Darcy flux/porosity.

15. p-37,2nd | Note that LADP-3 1s approximately 3530 it down canyon from
and 3rd LAO(A)1.1 (not 180 ft) and TW-3 is approximately 415 ft down
paras. canyon from O-4 (not 30 ft).

I6. p- 37, SIMO and SIMO-1 are in Mortandad Canyon and not Sandia
Sandia Canyon as stated.

Canyon
17. p- 40 'The 1dentification of “top of aquiter” may be of Iimited utility due
to variable hole conditions. Borehole skin effects, added water, and
drilling mud in the drill hole greatly reduce the accuracy of the
determination of what depth the aquifer was encountered.
18. p- 41,42 The location of well PM-3 1s incorrect on the FIMAD maps. This
partially explains the described anomaly in PM-3 water levels. The
LANL reviewers have requested that FIMAD correct the error.

19. p. 42, 3rd The Sigma Mesa well water level may be 1n error. The test hole was
para. never cleaned of drilling mud. The water level was interpreted from

the geophysical log.

20. p. 42, paral | This section appears to suggest that first water encountered was not

recorded for the TW-series test wells, but then goes on to say it was.
Please clarify.




21.

p. 43,
Water-
Level Obs.

LANL has prepared regional aquiter water level maps which use
data only from the relatively shallow Test Wells, as requested by
NMED. LANL notes that NMED prepared a map for this report that
mixed both Test Well (shallow) and Production Well (deep) data.
Please advise on which method is supported by NMED.

p. 45,
Water
Level Obs.

LANL agrees that vertical hydraulic gradients likely exist beneath
portions of the Pajarito Plateau near water supply wells. Downward
gradients are common in basins from which significant groundwater
pumpage occurs, for example within the Albuquerque and Santa Fe
Basins.

23.

p.- 47/,
Distance
drawdown
analysis

The calculations presented to evaluate the radii-ot intfluence from the
municipal supply wells are probably not very reliable. Numerous
assumptions required for the Theis equation (from which the
Cooper-Jacob equation is derived) are inconsistent, including having
a homogeneous, infinite aquifer, and fully penetrating pumping and
observation wells. The aquifer instead is highly stratified and
dipping. In addition, the only reliable storativity values available for
the Los Alamos area are from wells near the Rio Grande in the
abandoned Los Alamos Well Field. The storativity values that do
exist for the Pajarito Plateau were predominantly estimated using the
Cooper-Jacob equation from one well drawdown test, and this does
not give a reliable estimate for storativity. NMED scoping
calculations project radius of influence effects from Wells O-4 and
PM-3 to extend 2.2 and 2.25 miles, respectively. LANL pumping
tests of these same wells in 1993, however, observed no measurable
drawdown in observation wells located between 1 and 1.27 miles
from the pumped well.

24.

p.-Jl,
Paleotopo-
graphic
Surfaces

‘These comments apply only to the pre-Guaje and pre-Tshirege
paleotopographic maps because we have not yet prepared structure
contour maps for any of the other surfaces. LANL's interpretations
of the pre-Guaje and pre-Tsankawi surfaces appear in an article by
Broxton and Reneau in the 1996 NMGS Guidebook. As one would
expect from using the same drill hole control, the maps prepared by
NMED and LANL are very similar. The identification of a persistent
large-scale N-S trending paleodrainage through the central part of
the Laboratory is a feature common to both interpretations.
Differences between the maps are most notable on the east side of
the Laboratory where additional data from surface outcrops probably
results in a better delineation of the paleotopography on the LANL
maps.

25.

p- 55,
Guaje
Pumice
Bed

‘The wind was blowing eastward when the Guaje Pumice Bed was
deposited over the pre-Bandelier surface, therefore the pumice bed
forms a E-trending lobe-like deposit that generally thins to the east,
north, and south. The thickness of the deposits varies as a function of
distance from the colder and position relative to the dispersal plume.
Pre-existing topography was mantled by the pumice beds, and
drainages and drainage divides received similar thicknesses of the
deposits in a given area.




26. p. 93, Prior to eruption of the Tshirege Member, local reliet was apparently
Otowi much less than today, and, where well exposed to the north, the pre-
Member Tshirege stream valleys were typically about 50-100 ft deep in areas
where modern canyons locally exceed 300 ft in depth. Because the
Otowi Member is entirely nonwelded in this area, the pre-Tshirege
landscape lacked the sharp mesa-canyon topography that is so
prominent today. Based on our analysis of the structure contour
maps and the modern topography, we conclude that modern drainage
systems have little relation to pre-Tshirege drainages.
27. p. 64, General: The description of the various potential contaminant
Misc. sources near the canyon systems is very cryptic. This makes it
Release difficult to know what specific facilities NMED is referring to in the
Sites discussion. Also, NMED apparently has not considered sediment
contaminant concentrations as a general indication of groundwater
contamination potential in the drier canyon systems.

p. 66, Acid | There 1sn’t much alluvium 1n the canyon. Acid Werr 1s set into hard

Canyon rock and all drainage in shallow alluvium and surface water is
routinely monitored by the Environmental Surveillance Program at
Acid Weir as surface water.

9. p. 67, Bayo | There is no groundwater in the alluvium or in the Bandelier Tuff in

Canyon Bayo Canyon. Purtymun (1995) summarizes test drilling that
penetrated into the top of the Puye Formation. More recent drilling
by the ER Project yielded similar results.

30. p. /3, Ist It 1s 1appropriate to determine "releases to groundwater” by
para. comparing WQCC standards against the Environmental Surveillance

dataset, which principally is analyses of unfiltered water samples.
The New Mexico Water Control Commission groundwater standards
are based on a dissolved concentration, in other words on analysis of
filtered water samples. The use of Environmental Surveillance (ES)
data leads to a highly biased representation of apparent contaminant
hits, particularly for the metals and many of the radionuclides.

31 p. /4, Ist In addition to the three modes ot groundwater occurrence recognized
para. by LANL (perched alluvial, perched intermediate, and regional

groundwaters), NMED identifies a fourth mode of occurrence (i.c.
perched water in volcanics in the western part of the Laboratory).
Groundwaters in the fourth category have been usually included
under perched alluvial and perched intermediate groundwaters by the
Laboratory. Contrary to comments, LANL has always recognized
this water occurrence west of the Laboratory boundary, such as by
monitoring Water Canyon Gallery. There is some merit in
recognizing these groundwater bodies as separate types of
occurrences because 1)they apparently occur under mesas as well as
in canyons, and 2)their occurrence seems to be restricted to the
western side of the Laboratory. Nonetheless, it remains to be
determined if these natural groundwater zones extend eastward onto
Laboratory property. LANL investigations are proposed to further
characterize these systems. Regardless of what we call them,
recognition of their occurrence is important.




2. p. /35, last Perched groundwater occurs approximately 300 1t below the Bandelier
para Tuff, not 100 ft as cited.

3. p- /9, 4th LANL agrees that a phased approach should be tollowed tor groundwater
full para. characterization investigations.

4. p- 79, Non- [ It would be more usetul if a statement was attached for each task
Intrusive describing what this work might be expected to show. Having a goal or
Work purpose for a data collection task makes it easier to design the program

and to acquire funding for it.
35. p. 82 “After describing in detail the lack of understanding of the hydrogeologic

system, NMED sets forth specific monitoring well locations. In the
NMED list of criteria used to choose locations, gaining additional
hydrogeologic information is last on the list. Should additional emphasis
be made on gaining this hydrogeologic information?

NMED lists knowledge of aquifer properties as being of vital importance,
but has not provided technical guidance on how this is to be achieved.

The cost of acquiring aquifer properties information (to the degree which
NMED indicates is necessary) may outweigh the value of this information.
On the other hand, a finding that there is no contamination at the top of the
aquifer would make the information unnecessary. Aquifer properties
information (on T and S) will not come from the wells proposed by
NMED. What would be needed is a fully-penetrating well located near
each pumping well.

Despite the list of "releases to groundwater", NMED has not provided
guidance to LANL by establishing a coherent picture of an established
threat to public health via groundwater, or a mechanism for how and
where this threat might occur. NMED presents a list of cases where
various standards are apparently exceeded, but without a consideration of
whether these data are meaningful, or whether the possible contaminants
could have a Laboratory source. A suggestion of some particular
contaminants and pathways to focus on would be helpful to LANL, and is
a prerequisite for requiring or designing characterization work. This focus
is a necessity for justifying the large and costly list of activities proposed
by NMED, and for designing an evaluation program.

The NMED has not indicated that groundwater flow and contaminant
modeling would be a helpful part of the work.

The LANL reviewers question the value of hourly water-level
measurements in a large number of wells. It is not clear what information
this would provide.

The NMED has overlooked the possible significance of the "Chaquehui
Formation" in its evaluation. The existence of a high-permeability zone of
significant extent is a factor which could strongly affect recharge and the
groundwater flow system in the regional aquifer.

Table 5. Regarding the rationale for TH-6, the NMED cites the
possible presence of plutonium in the canyon as being a motivation for
placement of a regional aquifer well. Given the chemical behavior of
plutonium (strongly adsorbed) it is unlikely that it would be found deeper.




- 36. p.D2-2, Reference to a known release of tritium at concentrations greater that
para 1, last | or equal to 984 pCi/l appears inconsistent with language on page 73
sentence indicating 300 pCi/l constitutes a "hit". Please refer to comment #7.

37. p.D2-2, A suspected release ol 1norganic constituents 1s described as less
para 2, last | than or equal to one order of magnitude above the standard. "Less
sentence than" should not constitute a release, as it could be zero.

Regulatory Comments:

p. 3, para. 3

Several 1ssues regarding the regulatory requirements surrounding
ground-water monitoring should be evaluated. First, the statement
that ground-water monitoring requirements are established in the
Permit for non-regulated units is not accurate. While permit
requirements do exist for ground-water characterization, the need for
repetitive ground-water monitoring is not specified and would
presumably only occur if necessary. Also, Subpart S as identified
has only been finalized for Temporary Units (TU) and Corrective
Action Management Units (CAMU), neither of which exist at LANL
nor has the Subpart been formally adopted by NMED. Also,
264.101(b) specifies corrective action - not ground-water monitoring
requirements.

Another statement that "permitted regulated units must comply with
Sections 264.91 through 264.100" was made. This presumably
assumes that these units do not enjoy any waivers established in
264.90(b). Also, reference to Subpart S equating it to 264.101 is
made in this sentence. The same issues mentioned above would

apply.

An additional sentence indicates that "other RCRA SWMUs...are
subject to permit conditions as well as Subpart S requirements for
ground-water monitoring". No specific requirements exist to
monitor ground water at SWMU s in the HSWA portions of the
permit and Subpart S does not apply. As previously discussed,
Subpart S has only been finalized for TUs and CAMUs and NMED
has not yet been authorized for this Subpart.

39. p.4, para. 2, | Sections 264.91-264.100 have been cited as requirements consistent
last with ground-water monitoring waivers. Section 264.90(b)(4) is
sentence probably a more accurate citation.

40. p.4, para3 | This section cites State regulations using the Code of Federal

Regulations. Presumably, this was an oversight.

41. p. 47, para | This sentence suggest that detection monitoring for PRSs left in
2, last place will be necessary for regulatory compliance. A detections
sentence monitoring program may be required for regulated units for which

ground-water monitoring requirements cannot be waived, but, while
it may be appropriate, is not required by regulation for PRSs.




42. p-58, This footnote states that a "comprehensive listing of RCRA units at
footnote 2 | TA-54 is unavailable". NMED currently has this list in a database
held by the Permitting Section. It was also reviewed for accuracy by
LANL staff.
43. p-J8, This Tootnote states that non-regulated units are defined in 40CFR
footnote 3 | Part 264.90 and that they are any RCRA unit which does not include
waste piles, surface impoundments, landfills, and land treatment
units. Sections 264.90 defines "regulated units” but does not
apparently define "non-regulated units". Also, the definition
provided in this footnote neglected to include the fact that such units
have received hazardous waste after July 26, 1982.
44. p-60, para | See previous comments regarding Subpart S.
2, first
sentence Also, 264.90(c) was cited but 264.90(b) was the regulation
subsequently described.
The criteria described on page 60 and in 264.90(b) allow ground-
water monitoring requirements to be waived. It is therefore not clear
why this sentence identifies "non-HSWA RCRA units subject to
ground-water monitoring requirements" if such requirements would
be waived.
45. p-60, para3, | See previous comments regarding Subpart S.
first
sentence
46. p.60, parad, [ The term "regulated unit” also requires that hazardous waste was
sentence 2 | received after July 26, 1982.
47. p.60, parad, | Reterence 1s made to “specitic regulatory requirements for ground-
sentence 4 | water monitoring plans for specific units", however, none will be
submitted and none have been requested by NMED - only a facility-
wide comprehensive plan.
48. p.60, para4, | It 1s unclear what regulatory or scientific basis exists to date for
sentence 6 | determining that "Additional wells will need to be installed".
49, p.62, Table | This states that all units on this table are "Subject to Ground-Water
3, title Monitoring". Only regulated units and possibly Subpart X units, if

they pose a threat to ground water, are, in many cases subject to
ground-water monitoring requirements. While monitoring may
indeed be a component of a remediation activity, no automatic
monitoring requirements are triggered by 264.101. Instead, actions
pursuant to 264.101 are driven by the occurrence of an actual release
for which a threat to human health or the environment has been
established and corrective action is necessary.

40 CFR Part 264.91 was cited as the regulatory driver for the units
included on the Table. Parts 264.91 - 264.100 would be a more
comprehensive citation for ground-water monitoring requirements.

40 CFR Part 270 was cited as Subpart S. However, 270 does not
contain Subpart S, and application of Subpart S would be
inappropriate as previously discussed.
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50.

p.62, Table
3, footnote
1

This footnote indicates that ground-water monitoring may not be
warranted for container storage areas, tank storage/treatment areas, a
surface impoundment and a solid waste landfill unless there are
dissatisfactory inspections. Inspections, good or bad, do not
necessarily (almost never) establish a release that threatens human
health or the environment and requires remediation. Also, just
because remediation may be necessary, ground-water monitoring is
not clearly mandated by the need for corrective action.

Sl

p-63, Table
4

- PRS No. 14-D&3 and 15-D¥3 were determined to have never
existed. This issue was clarified with NMED in a letter dated July 3,
1996.

- PRS No. 16-018 landfill will presumably be clean-closed and not
require ground-water monitoring, although a determination must be
made regarding any impact to ground water.

- PRS No. 53-002(a) The regulatory status of this surface
impoundment is in question at this time, and once resolved, the
relevance of ground-water monitoring requirements will be
addressed.

- PRS No. 53-002(b) surface impoundments will presumably be
clean-closed and not require ground-water monitoring, although a
determination must be made regarding any impact to ground water.

- PRS No. 35-005(a) surface impoundment will presumably be
clean-closed and not require ground-water monitoring, although a
determination must be made regarding any impact to ground water.

- PRS No. 54-005 landfill (MDA J) is not a regulated unit or Subpart
X unit. The reason it is included here is unclear.

- PRS No. 54-L 5 landfills inclusion is unclear.

52.

p./6, para3,
last
sentence

See previous comments regarding PRSs not qualifying as regulated
units.

J3.

p./6, para4,
last
sentence

It 1s unclear how a determination that long term detection monitoring
will be necessary for units that remain in place if each unit has yet to
be evaluated for potential impact, extent of remediation performed or
needed, or other factors that will establish a need for monitoring.

54,

p./7, para3,
last
sentence

As discussed previously, 1t 1s unclear that PRSs actually "require™
long term monitoring.

35.

p. 79, paral,
first
sentence

It 1s unclear which three phases of monitoring well installation were
referenced as necessary to meet RCRA site-specific and HSWA site-
wide requirements. While RCRA regulated units may be required to
address detection, compliance and corrective action monitoring, the

same programs are not prescribed as actual requirements under
HSWA

11



p.82, para3, | The "long-term ground-water detection monitoring at a

4) HSWA/RCRA unit" is not clearly required.

p.84, Table | These recommendations should consider that RCRA units intended
5 for clean closure will not require monitoring per se but rather a

determination that ground water has not been impacted. Also, the
possibility exists that, by LANL's characterization efforts, a waiver
of ground-water monitoring requirements for RCRA regulated units
that remain may be demonstrated successfully and/or some
alternative form of monitoring found more appropriate than ground-
water monitoring. The non-regulated units may necessitate ground-
water monitoring as a component of remediation, but actual
requirements to do so have not been established.
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