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SUBJECT:

RESPONSE TO NOTICE OF DEFICIENCY FOR THE MORTANDAD
CANYON GROUNDWATER WORK PLAN, DATED OCTOBER 1, 2003,
LOS ALAMOS NATIONAL LABORATORY (LANL),
EPA ID#NM0890010515

Dear Mr. Young:
On October 3, 2003, LANL received the New Mexico Environment Department
(NMED) Notice of Deficiency for the Mortandad Canyon Groundwater Work Plan (LANL
reference LA-UR-03-6221 ). Staff involved in the preparation of the work plan have
reviewed the NMED Notice of Deficiency and provide the attached responses. To
facilitate review of these responses, NMED's comments are included verbatim. The
comments are divided into general and specific categories, as presented in the letter.
LANL's responses follow each NMED comment, with specific indications of how and
where the text of the work plan will be modified.
If you have any questions, please contact Kent Rich at (505) 665-4272 or
Tom Whitacre at (505) 665-5042.
Sincerely,
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Response to
Notice of Deficiency for the Mortandad Canyon
Groundwater Work Plan, Dated October 1, 2003
Los Alamos National Laboratory, EPA ID#NM0890010515
INTRODUCTION
To facilitate review of this response, the New Mexico Environment Department's (NMED's) comments are
included verbatim. The comments are divided into general and specific categories, as presented in the
Notice of Deficiency. Los Alamos National Laboratory's (LANL's) responses follow each NMED comment.
ATTACHMENT 1
Response required within 30 days
NMED Comment
1) Section 1. 0: Introduction:
(a) The Permittees shall clarify how the data and information collected under this work plan will
achieve the objective of supporting present-day human health and ecological risk.
LANL Response
The phrase "data and information" in the second objective bullet refers to the nature and extent data
that will be collected under the Mortandad Canyon Groundwater Work Plan and the Work Plan for
Mortandad Canyon. The intent is to assure that the nature and extent data are complete and
sufficient to support an assessment of human health and ecological risk.
LANL will reword the second bullet to read:
"collecting data and information on the nature and extent of contamination, to support an assessment
of human health and ecological risk"
NMED Comment
1) Section 1.0. Introduction:
(b) In the third sentence of the fifth paragraph, include remediation as a potential decision for
Mortandad Canyon.
LANL Response
LANL agrees that remediation is a potential decision that could result from the field investigations in
Mortandad Canyon. LANL will add the following sentence after the third sentence of the fifth
paragraph:
"Remediation processes will be considered in situations where it is necessary and appropriate."
NMED Comment
2) Section 4.2. Proposed Field Activities:
(a) The Permittees shall provide descriptions of all investigation, sampling, field screening,
hydrologic testing, and analytical methods and procedures to be employed during the groundwater
investigation in Mortandad Canyon.
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LANL Response
LANL will perform work under RRES-RS standard operating procedures (SOPs) during the investigation in
Mortandad Canyon. The drilling contractor will perform work under its own SOPs that must be compatible
with the technical sections of the LANL-RRES-RS SOPs. LANL will insert the following sentence at the end
of the first paragraph in Section 4.2.
"Standard operating procedures for the proposed field activities are listed in Table 6 and can be found at
http://erproject.lanl.gov/documents/procedures.html". The subsequent tables will be renumbered accordingly.
Table 6
Applicable RRES-RS Standard Operating Procedures

Title

Procedure
SOP-01.01, Rev.1, ICN2

General Instructions for Field Investigations

SOP-01.02, Rev.1, ICN 1

Sample Containers and Preservation

SOP-01.03, Rev.2, ICN2

Handling, Packaging, and Shipping of Samples

SOP-01.04, Rev.5, ICN1

Sample Control and Field Documentation

SOP-01.05, Rev.1

Field Quality Control Samples

SOP-01.06, Rev.2

Management of Environmental Restoration Project
Waste

SOP-01.08, Rev.1

Field Decontamination of Drilling and Sampling
Equipment

SOP-01.10, Rev.1

Waste Characterization

SOP-04.01, Rev.2

Drilling Methods and Drill Site Management

SOP-04.04, Rev.2

Contract Geophysical Logging

SOP-04.05, Rev.O

Leaching of Soil and Rock Samples for Anions

SOP-05.01, Rev.3

Well Construction

SOP-05.02, Rev.2

Well Development

SOP-05.03, Rev.2

Monitor Well and RFI Borehole Abandonment

SOP-05.07, Rev.O

Operation of LANL Owned Borehole Logging Trailer

SOP-06.01, Rev.3

Purging and Sampling Methods for Single Completion
Wells

SOP-06.02, Rev.2

Field Analytical Measurements of Groundwater
Samples

SOP-06.03, Rev.2

Sampling for Volatile Organic Compounds in
Groundwater

SOP-06.13, Rev.2

Surface Water Sampling

SOP-06.26, Rev.1

Core Barrel Sampling for Subsurface Earth Materials

SOP-07.01, Rev.1

Pressure Transducers

SOP-07.02, Rev.1

Water Level Measurements

SOP-07.03, Rev.1

Slug Tests

SOP-07.04, Rev.2

Aquifer Pumping Tests

SOP-07.05, Rev.1

Subsurface Moisture Measurements Using a Neutron
Probe

SOP-09.03, Rev.1

Operation of Siemens D-500 X-ray Diffractometers

SOP-09.05, Rev.1

Clay Mineral Separation for X-ray Diffraction Analysis
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Procedure

Title

SOP-09.1 0, Rev.O

Field Sampling of Core and Cuttings for Geological
Analysis

SOP-09.11, Rev.O

Petrography

SOP-09.13, Rev.O

X-ray Fluorescence Analysis

SOP-12.01, Rev.4

Field Logging, Handling, and Documentation of
Borehole Materials

SOP-12.02, Rev.4

Transportation, Receipt, and Admittance of Borehole
Samples to the Field Support Facility

SOP-12-.04, Rev.2

Physical Processing, Storage, and Examination of
Borehole Material at the FSF

NMED Comment
(2) Section 4.2. Proposed Field Activities:
(b) The Permittees shall provide a discussion of the rationale used to determine the amount of core
to be collected from each borehole as well as the reasons for choosing the intervals targeted for core
collection.
LANL Response
LANL will insert the following paragraph before the first paragraph in section 4.2.5.1:
"Core samples will be collected from the 16 characterization boreholes, 7 intermediate-depth wells,
and two of the four regional aquifer wells (R-1 and R-28). Core samples will be selected from 1O-ft
intervals for the upper 100 ft and from 50-ft intervals at depths greater than 100 ft to planned core
depth or depth of core refusal. The rationale for closer sample spacing above 100 ft is based on the
need to capture sorption fronts for strongly sorbing radionuclides (Am, Cs, Pu, Sr, U). Sampling for
both weakly and non-adsorbing contaminants at 50-ft intervals below 100ft is considered to be
sufficient to determine contaminant distributions and depth of migration. An appropriate amount of
core will be selected from each sample interval to analyze for chemical and radiochemical species.
Core samples will also be collected from piezometer boreholes A-3a-f (Table 1). Selected core
samples from these boreholes will be sampled and analyzed for the suite listed in Table 9. Samples
will be selected for analysis based on moisture profile data and occurrence of saturation."
NMED Comment
(2) Section 4.2. Proposed Field Activities:
(c) The second sentence of the second paragraph states, '~teach drill site where saturation is not
encountered within the target depth, the borehole will be backfilled with native materials and plugged
according to appropriate procedures and requirements." The Permittees shall clarify this statement
by providing a description of the "appropriate procedures and requirements" for plugging and
abandoning of boreholes. A list of the existing wells that are proposed for plugging and
abandonment shall be included in this section. In addition, plugging and abandonment may not be
appropriate for every dry borehole advanced in Mortandad Canyon. Vapor monitoring and/or
moisture monitoring should be considered prior to construction of wells or abandonment of
boreholes. The Permittees must consult with NMED before plugging and abandoning any boreholes.
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LANL Response
LANL will change the second sentence of the second paragraph to read "At each drill site where
saturation is not encountered within the target depth, the borehole will be backfilled with native
materials and plugged and abandoned in accord with LANL-RS-SOP-05.03."
The wells to be scheduled for plugging and abandonment are TW-8 and MCOBT-4.4. LANL will add
the following sentence after the second sentence in this paragraph: 'Wells TW-8 and MCOBT-4.4
will be plugged and abandoned to remedy problems with annular materials and screen location,
respectively, in those two wells."
LANL agrees that plugging and abandonment may not be appropriate for every dry borehole
advanced in Mortandad Canyon. However, installation of a well or piezometer in any dry borehole
must be based on a reasonable expectation that the installation will be useful in the future. LANL will
consider vapor and/or moisture monitoring and other types of monitoring (e.g., matric potential) prior
to constructing wells or abandoning boreholes. LANL will insert the following paragraph after the
existing second paragraph in Section 4.2:
"Plugging and abandonment may not be appropriate for every dry borehole advanced in Mortandad
Canyon. However, installation of a well or piezometer in a dry borehole must be based on a
reasonable expectation that the installation will be useful in the future. In addition, potential benefits
of vapor and/or moisture monitoring will be considered prior to abandonment of a borehole."
NMED Comment
(2) Section 4.2. Proposed Field Activities:
(d) It is NMED's understanding that the Permittees will advance the 16 characterization boreholes
(81 through B-16) and the 3 resistivity boreholes (RES-2, RES-3, and RES-4) before drilling the
proposed alluvial and intermediate wells. The Permittees shall clarify whether this understanding is
correct and in agreement with the proposed schedule of activities.
LANL Response
LANL will insert the following paragraph in Section 4.2:
"Drilling of regional aquifer and intermediate wells is not dependent on results from geophysical
surveys because the surveys do not provide data that are reliable at depths of 200 ft and greater.
The alluvial, intermediate, and regional aquifer wells have specific locations that were selected
based on (1) results from previous investigations, (2) well replacement, and (3) refinement of
determination of the nature and extent of contaminants within perched zones and the regional
aquifer. Siting of the 16 characterization boreholes and some of the alluvial wells (A-7, A-8, and A-9
near MC0-13) will be finalized based on results of geophysical surveys to determine areas of
infiltration. The sequence of geophysical surveys and drilling is as follows: surface geophysics ~
RES boreholes plus 16 characterization boreholes ~ 8 alluvial wells plus 6 piezometers.
NMED Comment
(2) Section 4.2. Proposed Field Activities:
(e) There is the potential that the target depths for the proposed wells may need to be extended,
based on new data obtained from the characterization and resistivity evaluation boreholes advanced
during the Mortandad Canyon groundwater investigation. Consequently, NMED does not agree that
boreholes should automatically be considered complete at a specific depth, but that a range of
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depths should be considered. The Permittees shall modify the scope of work to include the
contingency for advancing boreholes to greater depths than currently proposed if the data during the
investigation indicate the need to do so.
LANL Response
LANL will insert the following language at the end of Section 4.2:
"Some flexibility will be maintained in adjusting target depths for the proposed wells if new
information suggests that the DQOs for any given well will not be met. For example, 1-5 and 1-6 have
target depths of 760ft with the goal of penetrating the base of the Cerros del Rio basalt. This target
depth was selected because perched water was found in the lower Cerros del Rio basalt during the
drilling of R-15. Should the base of the Cerros del Rio basalt be deeper than 760 ft, LANL will
examine the feasibility of extending the borehole so that the target horizon will be penetrated to
accomplish the objectives for the well.
Additionally, changes to target depths and target horizons may occur as a result of ongoing, iterative
evaluation of data generated when the sampling and analysis plan (SAP) for Mortandad Canyon is
implemented. Regional wells drilled in nearby watersheds may provide new information about the
occurrence of perched groundwater in Mortandad Canyon. Data gathered from each new activity will
be used to update the hydrogeologic conceptual model and may lead to changes in activities
planned for Mortandad Canyon."
NMED Comment
(3) Section 4.2.2. Wei/Installation and Sampling Locations:
(a) This section provides descriptions of the installation of intermediate wells and characterization
boreholes. Discussions of the proposed piezometers, alluvial wells, and regional wells are not
provided. The Permittees shall provide descriptions of the installation of piezometers, alluvial wells,
and regional wells proposed as part of this investigation.
LANL Response
The language in the following paragraphs will be added to Section 4.2.2 to describe the installation
of piezometers, alluvial wells, and regional wells. Section 4.2.3 (Piezometer Installations) will in
included in Section 4.2.2. Subsequent sections in Section 4.2 with third-level headings will be
renumbered accordingly.
Piezometers
Piezometers A-3a through A-3f will be installed in Mortandad Canyon alluvium to determine the
extent of saturation between MT-3 and MT-4. Boreholes for the piezometers will be drilled by directpush and/or by hollow-stem auger. Core will be collected during drilling for characterizing alluvium.
The piezometer data will be used to characterize the response of the water table to seasonal
infiltration, hydraulic gradients, and hydraulic conductivity. The actual number and placement of
piezometers will be guided by surface geophysical studies. Screen placement and length will depend
upon occurrences of groundwater encountered during drilling. Throughout drilling, select core
samples will be collected for geochemical characterization. Water samples will not be collected from
the piezometers as they will not be constructed as monitoring wells for water quality.
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Alluvial Wells
Eight alluvial monitoring wells will be installed in Mortandad Canyon to characterize groundwater flow
and the distribution of contaminants in alluvial materials and groundwater. The screened interval of
each well will be located in the saturated zone above the bedrock/alluvium contact. Exact placement
of screens is a function of aquifer geometry and will be determined on-site during drilling operations.
Core samples will be collected from alluvial well A-2, near MCOBT-4.4, for contaminant
characterization. The extent of saturation, hydraulic conductivity, and water table fluctuations will be
measured and determined at each location. Two rounds of water samples will be collected for
hydrochemical characterization after the wells have been developed and will be coordinated with the
surface water sampling. Specific DQOs for the alluvial wells are presented in Table 1.
Regional Aquifer Wells
The four regional aquifer wells are intended to provide hydrogeologic and water-quality data for
regional groundwater in the vicinity of potential contaminant sources in Mortandad Canyon. These
data will be used with similar data from other wells in the area to improve the conceptual model for
geology, hydrology, and chemistry and will provide constraints on the nature and extent of
contamination in this canyon.
Wells R-1 and R-28 were originally planned to be installed in other locations in the Hydrogeologic
Workplan (LANL 1998, 59599} but have been relocated to Mortandad Canyon. Well R-1 replaces
monitoring well TW-8, which was constructed in a manner inconsistent with current practice. R-1 is
located at the critical location where Mortandad Canyon widens, and there are significant changes in
the alluvial aquifer gradient. This area may have enhanced infiltration of alluvial water containing
contaminants. Therefore R-1 is an important well for contaminant monitoring at the regional aquifer.
Well R-28 will provide a contaminant analysis and monitoring point for comparison with regional
wells R-15 (upstream in Mortandad Canyon}, R-11 (to the north in Sandia Canyon), and R-13 (to the
southeast in Mortandad Canyon). Well R-33 will be used to provide sentinel contaminant monitoring
for supply well PM-5. Well R-34 will help constrain the nature and extent of potential contamination in
the regional aquifer in a large uncharacterized area southeast of Mortandad Canyon. It will be used
to monitor groundwater quality on San lldefonso Pueblo land between R-13 and R-22.
All four wells will be installed by drilling boreholes through the regional water table and installing a
well. The wells will undergo hydrologic testing and will be sampled to determine water quality. Wells
R-1 and R-28 will be drilled in two phases. Phase I consists of collecting continuous core from the
surface to specific target depths for each borehole or to auger refusal. Core from these holes will be
used to characterize vertical contaminant profiles in the vadose zone beneath the canyon floor.
Phase II consists of drilling to approximately 100ft into the regional aquifer and installing a single
screen well. Well R-33 will be drilled approximately 642ft into the regional aquifer to intersect zones
that have the highest productivity in PM-5 {based on available spinner log results for PM-4 ). A
multiscreen well will be installed at R-33. R-34 will be drilled approximately 100 ft into the regional
aquifer, and a single screen well will be installed.
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NMED Comment
(3) Section 4.2.2. Wei/Installation and Sampling Locations:
(b) The Permittees shall clarify the circumstances under which we/11-2 would be drilled.
LANL Response
The fifth paragraph in Section 4.2.2, beginning "Three additional intermediate wells ... ,"contains a
typographic error that places the proposed welll-2 in two different locations. The second sentence in
this paragraph will be revised to read: "These include a well in upper Ten Site Canyon near R-14
(1-2), a well on the erosional bench within the south wall of Mortandad Canyon and south of GS-2
(1-7), and a well on the mesa top south of Mortandad Canyon 1500 ft east of supply well PM-5 (1-9)."
As mentioned at the end of the fifth paragraph in Section 4.2.2, welll-2 should not be drilled because
there was no evidence for perched water at R-14. The circumstances under which wells 1-7 and 1-9
might be drilled are discussed in the sixth and seventh paragraphs in this section.
NMED Comment
(3) Section 4.2.2. Wei/Installation and Sampling Locations:
(c) The eighth paragraph describes the three characterization boreholes (RES-2, RES-3, and RES-4)
that are proposed to evaluate the relationship between the results from the 2002 resistivity survey
and the moisture profiles and potential groundwater in the upper vadose zone. NMED understands
that these boreholes will be advanced before the other alluvial and intermediate wells are drilled.
Refer to comment #2 (d) above. In addition, the Permittees shall clarify what actions will be taken if
groundwater is encountered in any of the resistivity evaluation boreholes.
LANL Response
The following paragraph will be inserted at the end of Section 4.2.2:
"The sequence of geophysical surveys and drilling is as follows: surface geophysics ~ RES
boreholes plus 16 characterization boreholes~ 8 alluvial wells plus 6 piezometers. If perched
groundwater is encountered during drilling of a RES borehole, groundwater samples will be collected
and analyzed for contaminants and other parameters. In this situation, an evaluation will be made
whether to complete the RES borehole as either a piezometer or a monitoring well."
NMED Comment
(4) Section 4.2.3. Piezometer Installations:
(a) The Permittees should let data collection efforts guide the number of piezometers to be installed.
Installation should not be limited to six piezometers.
LANL Response
LANL agrees that all relevant data should be considered when determining the number of
piezometers necessary to characterize the hydrology of the alluvial groundwater in Mortandad
Canyon. Six piezometers are currently planned for the area between MT-3 and MT-4, which meets
the requirement stated in NMED's Mortandad Canyon approval letter dated 12 December 2002. The
following sentence will be added to the end of the paragraph in Section 4.2.2:
"Data collected during drilling of holes A-3a-f for emplacement of the piezometers and data from the
piezometers after emplacement will be evaluated to confirm that the six piezometers are sufficient to
provide the required hydrogeologic information."
LA-UR-03-8090 (supplement to LA-UR-03-6221)
ER2003-0673

7

October 2003

<

0
NMED Comment
(5) Section 4.2.4. Characterization Boreholes:
(a) It is NMED's understanding that the Permittees will advance the 16 characterization boreholes
(B-1 through B-16) before drilling the alluvial and intermediate wells. Refer to comment #2 (d) above.
In addition, the Permittees shall clarify what actions will be taken if groundwater is encountered in
any of the characterization boreholes. The Permittees shall modify the scope of work to include
installing piezometers in boreholes B-8 through B-13 and boreholes B-14 through B-16, if
groundwater is encountered during drilling.
LANL Response
After the first paragraph in Section 4.2.4, the following language will be inserted:
"The objectives of the characterization boreholes are to
1.

reduce uncertainty in contaminant distribution, adsorption capacity, and infiltration in
alluvium and upper Bandelier Tuff, including the Cerro Toledo interval, beneath Effluent
Canyon, Mortandad Canyon, and Ten Site Canyon;

2.

constrain locations of effluent infiltration;

3.

determine the thickness, reactive phases, composition, and moisture content of
alluvium/Bandelier Tuff;

4.

determine contaminant profiles for radionuclides, anions, and metals; and

5.

measure effective

KJ values (distribution coefficients) for radionuclides.

At the end of Section 4.2.4, the following paragraph will be inserted:
"The objectives of characterization borehole drilling will be met by collecting and analyzing core
samples. The characterization boreholes are not intended to be installed as piezometers. Most
characterization borehole locations are expected to encounter saturation in the alluvium, but the
work plan addresses alluvial saturation elsewhere with eight alluvial wells and six piezometers.
Therefore, installation of piezometers in the characterization boreholes will not be undertaken upon
encountering saturation in the alluvium, but information collected from the boreholes may be used to
guide placement of the alluvial wells. Should any characterization borehole encounter shallow
perched groundwater in the Bandelier Tuff or Cerro Toledo interval beneath the alluvium and not in
direct hydraulic communication with the alluvial aquifer, a piezometer may be installed at that
location."
NMED Comment
(6) Section 4.2.5.2. Sampling and Analysis of Groundwater:
(a) This section proposes collecting "up to five" borehole groundwater screening samples during
drilling for geochemical and contaminant characterization. The Permittees shall modify this section to
propose collecting screening samples from all wells installed under this work plan. Because the
Permittees are taking an iterative approach to locating wells and potentially advancing additional
wells, all zones of groundwater encountered should be screened to provide groundwater quality data
that can be used to make decisions in a timely manner.
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LANL Response
The following paragraph will be inserted as a replacement of the current first paragraph of Section
4.2.5.2:
"Up to five groundwater screening samples shall be collected per borehole that encounters perched
intermediate groundwater and/or the regional aquifer. After each intermediate or regional aquifer well
is developed, additional groundwater samples will be collected and analyzed for inorganic and
organic chemicals, stable isotopes, and radionuclides. Screening samples will not be collected from
alluvial boreholes during drilling because characterization and monitoring samples will be collected
from these locations shortly after well development. Table 10 lists the analytical suite, sample
volume, and containerization requirements for water samples to be collected."

NMED Comment
(6) Section 4.2.5.2. Sampling and Analysis of Groundwater:
(b) The third paragraph of this section states that wells R-13 and R-14 will not be sampled as part of
this work plan, because they have already been "adequately characterized." NMED agrees that R-13
may not require additional sampling, because analytical data is available for three rounds of
sampling. However, sufficient monitoring of well R-14 has not been conducted. It is NMED's
understanding that the only samples that have been analyzed from well R-14 are the screening
samples that were collected during drilling. The Permittees shall modify the scope of work to include
sampling of well R-14.

LANL Response
Groundwater samples were collected from well R-14 immediately after development. In addition,
R-14 will be sampled during four characterization rounds.
The first sentence in the third paragraph in this section will be modified as follows:
"Surface water sample locations (see Section 4.2.1 of this work plan), alluvial wells, intermediate
wells (excluding MCOBT-4.4), and regional aquifer wells (excluding R-13) will be sampled twice as
part of this work plan. Regional well R-14 will have four rounds of quarterly samples collected."

NMED Comment
(7) Section 4.3.1. Infiltration Investigation:
(a) The Permittees shall provide a detailed description of how the investigation of Mortandad Canyon
addresses infiltration in the canyon (e.g., what data will be collected for estimating volumes and rates
of water input/output and evapotranspiration).

LANL Response
Infiltration rates are important for understanding flow and transport in Mortandad Canyon. This task
will not only focus on collecting information related to infiltration and characterization of flow behavior
in the vadose zone but also will be used to assess differences in infiltration along Mortandad Canyon
(in particular, upper and lower Mortandad Canyon). Differences or similarities between the upper and
lower canyon have important consequences for the Mortandad Canyon conceptual model. To
address this question, the spatial variability of infiltration will be assessed at multiple locations in the
canyon.
For further clarification, the following language will be inserted at the end of Section 4.3.1:
LA-UR-03-8090 (supplement to LA-UR-03-6221)
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"A variety of direct and indirect methods will be used as part of the infiltration investigation. As part of
this task, LANL will evaluate techniques and technologies and select the ones that are most suitable
for the canyon environment and provide the biggest reduction in uncertainty. Examples of the kinds
of data and methods that will be evaluated include
•

evapotranspiration (ET) rates (e.g., eddy covariance, lysimetry, or other methods);

•

surface water runoff rates (e.g., using existing surface water measurement stations);

•

surface water infiltration rates (e.g., performing a series of seepage runs and temperature
monitoring/modeling below the stream bed);

•

physical and hydraulic characteristics of the alluvial system, including hydraulic conductivity,
specific yield, porosity, lateral and vertical spatial configuration, stratigraphic variability, and
varying water levels throughout the alluvial aquifer;

•

hydraulic gradients (e.g., borehole monitoring of matric potential and water content using
technologies such as heat dissipation sensors for matric potential and time domain
reflectometry for water content); and

•

vadose zone downward fluxes at multiple locations in the canyon (e.g., direct measurements
with a Gee flux meter).

An implementation plan will be prepared that includes the selected technologies, locations, and
sampling frequency once the various approaches have been evaluated. As much as possible, this
plan will rely on penetrations, boreholes, or wells being installed for other activities for installation of
hydrologic monitoring systems."
NMED Comment

(8) Section 4.3.2. Colloid Investigation:
(a) NMED notes that nonradiological constituents may also be transported via colloids and that
historical releases from TAs 35 and 50 include metals and organics. The colloid investigation must
include both nonradiological and radiological constituents.
LANL response

The following sentence will be added at the end of the paragraph in Section 4.3.2:
"Analysis of metals, trace elements, and major cations and anions will also be performed."
NMED Comment

(9) Tables 1, 2, and 3. DQO Matrices for Alluvial, Intermediate, and Regional Aquifer Wells in
Mortandad Canyon:
(a) Several methods of hydrologic testing that may be conducted in the wells are listed in the tables.
NMED reminds the Laboratory that falling-head slug tests are not an acceptable method of
hydrologic testing for any wells located on the Pajarito Plateau (refer to NMED letter dated
December 14, 2001).
LANL response

LANL acknowledges the reminder. No change to the existing text is required.
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NMED Comment
(9) Tables 1, 2, and 3. DQO Matrices for Alluvial, Intermediate, and Regional Aquifer Wells in
Mortandad Canyon:
(b) Wells A-3a-f should be cored in order to determine the zones of saturation and their thicknesses.

LANL response
LANL will collect core from piezometer boreholes A-3a-f. Select core samples will be submitted for
analysis to determine the spatial distribution of contaminants in the subsurface. The row defining
"Core Needs" in Table 1, in the column for "Well A-3a-f," will be corrected to state "Collect core
samples from surface to total depth; use selected core for moisture analysis and determining spatial
distributions of radionuclides, metals, and anions."

NMED Comment
(10) Table 2. DQO Matrix for Intermediate Wells in Mortandad Canyon:
(a) The Permittees shall consider conducting cross-hole pumping tests between existing well
MCOBT-4.4 and proposed well 1-4.

LANL response
LANL will consider this test as requested. The feasibility of such a test will be evaluated based on
hydraulic testing results from well 1-4 (see Table 2). However, the ability to collect chemical data from
well 1-4 is paramount, and hydraulic testing will not be undertaken if it might deplete the groundwater
in a perched zone with limited yield. The following sentence will be added to the "Hydraulic Testing"
row for the column headed 'Well 1-4" in Table 2: "Cross-hole pumping tests may be considered
between existing well MCOBT-4.4 and welll-4 if such tests will not compromise geochemical
sampling."

NMED Comment
(11) Table 3. DQO Matrix for Regional Wells in Mortandad Canyon:
(a) The Permittees shall clarify, in the column for proposed well R-1, when a cross-hole pumping test
would be necessary with existing well TW-8.

LANL response
The parenthetic phrase "if necessary'' will be removed from the "Hydraulic Testing" row under column
"Well R-1" in Table 3. This test is planned. The rationale for the test is as follows.
The proximity of the TW-8 and proposed R-1 well locations affords an ideal opportunity to perform
aquifer testing by pumping from one well while the other serves as an observation well. The results
of this testing would provide site-specific estimates of saturated hydraulic conductivity and storage,
thus reducing uncertainty for groundwater models that use these parameters. A proposal to pumptest TW-8 and use R-1 for monitoring hydraulic response during the test is under consideration. This
scenario is beneficial because the 8-inch-diameter casing in TW-8 will support a greater discharge to
stress the aquifer than can be achieved from the 4.5-inch casing proposed for R-1.

NMED Comment
(11) Table 3. DQO Matrix for Regional Wells in Mortandad Canyon:
(b) The Permittees shall clarify whether core will be collected from wells R-33 and R-34.
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LANL Response
Wells R-33 and R-34 are not sited within or near the Mortandad Canyon stream channel, and vertical
infiltration of contaminants at these sites is unlikely. Therefore, no core or vadose zone sampling of
core or cuttings is planned at either of these locations. The following rows in Table 3 under R-33 and
R-34 will be modified as indicated:
In the row entitled "Geochemistry," the statement "Constrain location and rate of percolation from
vadose zone to regional aquifer" will be deleted.
In the row entitled "Vadose Zone Sampling," references to collection of vadose zone core and
analysis for contaminants and stable isotopes will be deleted.
In the row entitled "Core Needs," the existing text will be replaced with "None."
NMED Comment
(12) Table 7. Analytical Suites for Core Samples Collected from Boreholes:
(a) The Permittees shall clarify which analyses will be conducted on core samples collected from R33 and R-34. Table 7 does not agree with Table 3, which states that, for these wells, "collect vadose
zone core and analyze for anions, metals, radionuclides, and stable isotopes."
LANL Response
The changes to Table 3 proposed under the LANL response to 11 b above will rectify this
inconsistency.
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ATTACHMENT 2
Response required in the Investigation Report
Although Attachment 2 of the NOD contains comments to be addressed at a later date in the Mortandad
Canyon Investigation Report, LANL believes that several of the Attachment 2 comments should be
addressed at this time. LANL's responses follow each NMED comment.

NMED Comment
1) Section 1.0: Introduction:
(d) NMED does not agree with the need to include the disclaimer regarding radioactive waste data in
this section or in the title page of the document. NMED maintains that it has the authority to regulate
radioactive wastes, other than source, special nuclear and byproduct material as narrowly defined in
the Atomic Energy Act of 1954, and to require the monitoring and reporting of radionuclides as
necessary to properly regulate non-exempt wastes. The Permittees shall not include this disclaimer
in the Investigation Report.

LANL Response
LANL does not concur with NMED's position regarding authority to regulate radioactive wastes, as
stated in the comment. The disclaimer will not be deleted. This disclaimer applies to this Response
to Notice of Deficiency as well. Any information on radionuclides is provided herein for information
purposes only.

NMED Comment
2) Section 2.0: Background:
(d) The fifth paragraph describes well MC0-7.2 as an alluvial well. The well is actually screened in
the Cerro Toledo interval, not the alluvium. The Permittees shall correct this statement

LANL Response
LANL acknowledges this and will remove the word "alluvial" from the second sentence in the fifth
paragraph in this section.

NMED Comment
2) Section 2.0: Background:
(e) The Permittees shall correct the last sentence of the second paragraph on page 3 to reflect the
fact that pore-water concentrations of nitrate and perchlorate in well MCOBT-8.5 are actually higher
(not "significantly lower", as stated) than in the other wells listed. In addition, the paragraph shall be
modified to include a statement noting the maximum perchlorate detection of 1662 pg/L in the Cerros
del Rio Basalt in regional well R-15.

LANL Response
This sentence was intended to distinguish concentrations in the Cerros del Rio and Puye units from
alluvium and Bandelier Tuff, not to make comparisons between drill holes. The last sentence of the
seventh paragraph in Section 2.0 will be revised as follows:
"Porewater concentrations of perchlorate and nitrate are generally lower in the Puye Formation and
Cerrros del Rio basalt than in the overlying alluvium, colluvium, Bandelier Tuff, and Cerro Toledo
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interval. A notable exception is the core sample collected from the zone of perched saturation at the
base of the Cerros del Rio lavas in R-15 that had a perchlorate concentration of 1662 J..Lg/L."
NMED Comment
5) Section 4.2. 1: Surface Water Sampling Locations:
(a) The PermiHees shall clarify the months of the year when the "wet" sampling event is planned and
upon what data this decision is based. Provide this clarification in the Investigation Report.

LANL Response
Historically, the wettest periods in the canyons are associated with the monsoon season and runoff
during and following wet winter months. LANL's goal is to observe the seasonal conditions and to be
prepared to sample both the ''wet" and "dry" conditions on short notice.
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Response to
Notice of Deficiency for the Mortandad Canyon
Groundwater Work Plan, Dated October 1, 2003
Los Alamos National Laboratory, EPA ID#NM0890010515
INTRODUCTION
To facilitate review of this response, the New Mexico Environment Department's (NMED's) comments are
included verbatim. The comments are divided into general and specific categories, as presented in the
Notice of Deficiency. Los Alamos National Laboratory's (LANL's) responses follow each NMED comment.
ATTACHMENT 1
Response required within 30 days
NMED Comment
1) Section 1.0: Introduction:
(a) The Permittees shall clarify how the data and information collected under this work plan will
achieve the objective of supporting present-day human health and ecological risk.
LANL Response
The phrase "data and information" in the second objective bullet refers to the nature and extent data
that will be collected under the Mortandad Canyon Groundwater Work Plan and the Work Plan for
Mortandad Canyon. The intent is to assure that the nature and extent data are complete and
sufficient to support an assessment of human health and ecological risk.
LANL will reword the second bullet to read:
"collecting data and information on the nature and extent of contamination, to support an assessment
of human health and ecological risk"
NMED Comment
1) Section 1.0. Introduction:
(b) In the third sentence of the fifth paragraph, include remediation as a potential decision for
Mortandad Canyon.
LANL Response
LANL agrees that remediation is a potential decision that could result from the field investigations in
Mortandad Canyon. LANL will add the following sentence after the third sentence of the fifth
paragraph:
"Remediation processes will be considered in situations where it is necessary and appropriate."
NMED Comment
2) Section 4.2. Proposed Field Activities:
(a) The Permittees shall provide descriptions of all investigation, sampling, field screening,
hydrologic testing, and analytical methods and procedures to be employed during the groundwater
investigation in Mortandad Canyon.
LA-UR-03-8090 (supplement to LA-UR-03-6221)
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LANL Response
LANL will perform work under RRES-RS standard operating procedures (SOPs) during the investigation in
Mortandad Canyon. The drilling contractor will perform work under its own SOPs that must be compatible
with the technical sections of the LANL-RRES-RS SOPs. LANL will insert the following sentence at the end
of the first paragraph in Section 4.2.
"Standard operating procedures for the proposed field activities are listed in Table 6 and can be found at
http://erproject.lanl.gov/documents/procedures.html". The subsequent tables will be renumbered accordingly.
Table 6
Applicable RRES-RS Standard Operating Procedures

Title

Procedure
SOP-01.01, Rev.1, ICN2

General Instructions for Field Investigations

SOP-01.02, Rev.1, ICN1

Sample Containers and Preservation

SOP-01.03, Rev.2, ICN2

Handling, Packaging, and Shipping of Samples

SOP-01.04, Rev.5, ICN1

Sample Control and Field Documentation

SOP-01.05, Rev.1

Field Quality Control Samples

SOP-01.06, Rev.2

Management of Environmental Restoration Project
Waste

SOP-01.08, Rev.1

Field Decontamination of Drilling and Sampling
Equipment

SOP-01.1 0, Rev.1

Waste Characterization

SOP-04.01, Rev.2

Drilling Methods and Drill Site Management

SOP-04.04, Rev.2

Contract Geophysical Logging

SOP-04.05, Rev.O

Leaching of Soil and Rock Samples for Anions

SOP-05.01, Rev.3

Well Construction

SOP-05.02, Rev.2

Well Development

SOP-05.03, Rev.2

Monitor Well and RFI Borehole Abandonment

SOP-05.07, Rev.O

Operation of LANL Owned Borehole Logging Trailer

SOP-06.01, Rev.3

Purging and Sampling Methods for Single Completion
Wells

SOP-06.02, Rev.2

Field Analytical Measurements of Groundwater
Samples

SOP-06.03, Rev.2

Sampling for Volatile Organic Compounds in
Groundwater

SOP-06.13, Rev.2

Surface Water Sampling

SOP-06.26, Rev.1

Core Barrel Sampling for Subsurface Earth Materials

SOP-07.01, Rev.1

Pressure Transducers

SOP-07.02, Rev.1

Water Level Measurements

SOP-07.03, Rev.1

Slug Tests

SOP-07.04, Rev.2

Aquifer Pumping Tests

SOP-07.05, Rev.1

Subsurface Moisture Measurements Using a Neutron
Probe

SOP-09.03, Rev.1

Operation of Siemens D-500 X-ray Diffractometers

SOP-09.05, Rev.1

Clay Mineral Separation for X-ray Diffraction Analysis
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Procedure

Title

SOP-09.10, Rev.O

Field Sampling of Core and Cuttings for Geological
Analysis

SOP-09.11, Rev.O

Petrography

SOP-09.13, Rev.O

X-ray Fluorescence Analysis

SOP-12.01, Rev.4

Field Logging, Handling, and Documentation of
Borehole Materials

SOP-12.02, Rev.4

Transportation, Receipt, and Admittance of Borehole
Samples to the Field Support Facility

SOP-12-.04, Rev.2

Physical Processing, Storage, and Examination of
Borehole Material at the FSF

NMED Comment
(2) Section 4.2. Proposed Field Activities:
(b) The Permittees shall provide a discussion of the rationale used to determine the amount of core
to be collected from each borehole as well as the reasons for choosing the intervals targeted for core
collection.
LANL Response
LANL will insert the following paragraph before the first paragraph in section 4.2.5.1:
"Core samples will be collected from the 16 characterization boreholes, 7 intermediate-depth wells,
and two of the four regional aquifer wells (R-1 and R-28). Core samples will be selected from 1O-ft
intervals for the upper 100 ft and from 50-ft intervals at depths greater than 100 ft to planned core
depth or depth of core refusal. The rationale for closer sample spacing above 100 ft is based on the
need to capture sorption fronts for strongly sorbing radionuclides (Am, Cs, Pu, Sr, U). Sampling for
both weakly and non-adsorbing contaminants at 50-ft intervals below 100 ft is considered to be
sufficient to determine contaminant distributions and depth of migration. An appropriate amount of
core will be selected from each sample interval to analyze for chemical and radiochemical species.
Core samples will also be collected from piezometer boreholes A-3a-f (Table 1). Selected core
samples from these boreholes will be sampled and analyzed for the suite listed in Table 9. Samples
will be selected for analysis based on moisture profile data and occurrence of saturation."
NMED Comment
(2) Section 4.2. Proposed Field Activities:
(c) The second sentence of the second paragraph states, 'J!\t each drill site where saturation is not
encountered within the target depth, the borehole will be backfilled with native materials and plugged
according to appropriate procedures and requirements." The Permittees shall clarify this statement
by providing a description of the "appropriate procedures and requirements" for plugging and
abandoning of boreholes. A list of the existing wells that are proposed for plugging and
abandonment shall be included in this section. In addition, plugging and abandonment may not be
appropriate for every dry borehole advanced in Mortandad Canyon. Vapor monitoring and/or
moisture monitoring should be considered prior to construction of wells or abandonment of
boreholes. The Permittees must consult with NMED before plugging and abandoning any boreholes.
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LANL Response
LANL will change the second sentence of the second paragraph to read "At each drill site where
saturation is not encountered within the target depth, the borehole will be backfilled with native
materials and plugged and abandoned in accord with LANL-RS-SOP-05.03."
The wells to be scheduled for plugging and abandonment are TW-8 and MCOBT-4.4. LANL will add
the following sentence after the second sentence in this paragraph: 'Wells TW-8 and MCOBT-4.4
will be plugged and abandoned to remedy problems with annular materials and screen location,
respectively, in those two wells."
LANL agrees that plugging and abandonment may not be appropriate for every dry borehole
advanced in Mortandad Canyon. However, installation of a well or piezometer in any dry borehole
must be based on a reasonable expectation that the installation will be useful in the future. LANL will
consider vapor and/or moisture monitoring and other types of monitoring (e.g., matric potential) prior
to constructing wells or abandoning boreholes. LANL will insert the following paragraph after the
existing second paragraph in Section 4.2:
"Plugging and abandonment may not be appropriate for every dry borehole advanced in Mortandad
Canyon. However, installation of a well or piezometer in a dry borehole must be based on a
reasonable expectation that the installation will be useful in the future. In addition, potential benefits
of vapor and/or moisture monitoring will be considered prior to abandonment of a borehole."
NMED Comment
(2) Section 4.2. Proposed Field Activities:
(d) It is NMED's understanding that the Permittees will advance the 16 characterization boreholes
(81 through B-16) and the 3 resistivity boreholes (RES-2, RES-3, and RES-4) before drilling the
proposed alluvial and intermediate wells. The Permittees shall clarify whether this understanding is
correct and in agreement with the proposed schedule of activities.
LANL Response
LANL will insert the following paragraph in Section 4.2:
"Drilling of regional aquifer and intermediate wells is not dependent on results from geophysical
surveys because the surveys do not provide data that are reliable at depths of 200ft and greater.
The alluvial, intermediate, and regional aquifer wells have specific locations that were selected
based on (1) results from previous investigations, (2) well replacement, and (3) refinement of
determination of the nature and extent of contaminants within perched zones and the regional
aquifer. Siting of the 16 characterization boreholes and some of the alluvial wells (A-7, A-8, and A-9
near MC0-13) will be finalized based on results of geophysical surveys to determine areas of
infiltration. The sequence of geophysical surveys and drilling is as follows: surface geophysics ~
RES boreholes plus 16 characterization boreholes ~ 8 alluvial wells plus 6 piezometers.
NMED Comment
(2) Section 4.2. Proposed Field Activities:
(e) There is the potential that the target depths for the proposed wells may need to be extended,
based on new data obtained from the characterization and resistivity evaluation boreholes advanced
during the Mortandad Canyon groundwater investigation. Consequently, NMED does not agree that
boreholes should automatically be considered complete at a specific depth, but that a range of
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depths should be considered. The Permittees shall modify the scope of work to include the
contingency for advancing boreholes to greater depths than currently proposed if the data during the
investigation indicate the need to do so.

LANL Response
LANL will insert the following language at the end of Section 4.2:
"Some flexibility will be maintained in adjusting target depths for the proposed wells if new
information suggests that the DQOs for any given well will not be met. For example, 1-5 and 1-6 have
target depths of 760 ft with the goal of penetrating the base of the Cerros del Rio basalt. This target
depth was selected because perched water was found in the lower Cerros del Rio basalt during the
drilling of R-15. Should the base of the Cerros del Rio basalt be deeper than 760 ft, LANL will
examine the feasibility of extending the borehole so that the target horizon will be penetrated to
accomplish the objectives for the well.
Additionally, changes to target depths and target horizons may occur as a result of ongoing, iterative
evaluation of data generated when the sampling and analysis plan (SAP) for Mortandad Canyon is
implemented. Regional wells drilled in nearby watersheds may provide new information about the
occurrence of perched groundwater in Mortandad Canyon. Data gathered from each new activity will
be used to update the hydrogeologic conceptual model and may lead to changes in activities
planned for Mortandad Canyon."

NMED Comment
(3) Section 4.2.2. Well Installation and Sampling Locations:
(a) This section provides descriptions of the installation of intermediate wells and characterization
boreholes. Discussions of the proposed piezometers, alluvial wells, and regional wells are not
provided. The Permittees shall provide descriptions of the installation of piezometers, alluvial wells,
and regional wells proposed as part of this investigation.

LANL Response
The language in the following paragraphs will be added to Section 4.2.2 to describe the installation
of piezometers, alluvial wells, and regional wells. Section 4.2.3 (Piezometer Installations) will in
included in Section 4.2.2. Subsequent sections in Section 4.2 with third-level headings will be
renumbered accordingly.

Piezometers
Piezometers A-3a through A-3f will be installed in Mortandad Canyon alluvium to determine the
extent of saturation between MT-3 and MT-4. Boreholes for the piezometers will be drilled by directpush and/or by hollow-stem auger. Core will be collected during drilling for characterizing alluvium.
The piezometer data will be used to characterize the response of the water table to seasonal
infiltration, hydraulic gradients, and hydraulic conductivity. The actual number and placement of
piezometers will be guided by surface geophysical studies. Screen placement and length will depend
upon occurrences of groundwater encountered during drilling. Throughout drilling, select core
samples will be collected for geochemical characterization. Water samples will not be collected from
the piezometers as they will not be constructed as monitoring wells for water quality.
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Alluvial Wells
Eight alluvial monitoring wells will be installed in Mortandad Canyon to characterize groundwater flow
and the distribution of contaminants in alluvial materials and groundwater. The screened interval of
each well will be located in the saturated zone above the bedrock/alluvium contact. Exact placement
of screens is a function of aquifer geometry and will be determined on-site during drilling operations.
Core samples will be collected from alluvial well A-2, near MCOBT-4.4, for contaminant
characterization. The extent of saturation, hydraulic conductivity, and water table fluctuations will be
measured and determined at each location. Two rounds of water samples will be collected for
hydrochemical characterization after the wells have been developed and will be coordinated with the
surface water sampling. Specific DQOs for the alluvial wells are presented in Table 1.
Regional Aquifer Wells
The four regional aquifer wells are intended to provide hydrogeologic and water-quality data for
regional groundwater in the vicinity of potential contaminant sources in Mortandad Canyon. These
data will be used with similar data from other wells in the area to improve the conceptual model for
geology, hydrology, and chemistry and will provide constraints on the nature and extent of
contamination in this canyon.
Wells R-1 and R-28 were originally planned to be installed in other locations in the Hydrogeologic
Workplan (LANL 1998, 59599} but have been relocated to Mortandad Canyon. Well R-1 replaces
monitoring well TW-8, which was constructed in a manner inconsistent with current practice. R-1 is
located at the critical location where Mortandad Canyon widens, and there are significant changes in
the alluvial aquifer gradient. This area may have enhanced infiltration of alluvial water containing
contaminants. Therefore R-1 is an important well for contaminant monitoring at the regional aquifer.
Well R-28 will provide a contaminant analysis and monitoring point for comparison with regional
wells R-15 (upstream in Mortandad Canyon), R-11 (to the north in Sandia Canyon), and R-13 (to the
southeast in Mortandad Canyon). Well R-33 will be used to provide sentinel contaminant monitoring
for supply well PM-5. Well R-34 will help constrain the nature and extent of potential contamination in
the regional aquifer in a large uncharacterized area southeast of Mortandad Canyon. It will be used
to monitor groundwater quality on San lldefonso Pueblo land between R-13 and R-22.
All four wells will be installed by drilling boreholes through the regional water table and installing a
well. The wells will undergo hydrologic testing and will be sampled to determine water quality. Wells
R-1 and R-28 will be drilled in two phases. Phase I consists of collecting continuous core from the
surface to specific target depths for each borehole or to auger refusal. Core from these holes will be
used to characterize vertical contaminant profiles in the vadose zone beneath the canyon floor.
Phase II consists of drilling to approximately 100ft into the regional aquifer and installing a single
screen well. Well R-33 will be drilled approximately 642ft into the regional aquifer to intersect zones
that have the highest productivity in PM-5 {based on available spinner log results for PM-4). A
multiscreen well will be installed at R-33. R-34 will be drilled approximately 100ft into the regional
aquifer, and a single screen well will be installed.

October 2003

6

LA-UR-03-8090 (supplement to LA-UR-03-6221)
ER2003-0673

NMED Comment
(3) Section 4.2.2. Wei/Installation and Sampling Locations:
(b) The Permittees shall clarify the circumstances under which we/11-2 would be drilled.

LANL Response
The fifth paragraph in Section 4.2.2, beginning "Three additional intermediate wells ... ," contains a
typographic error that places the proposed well 1-2 in two different locations. The second sentence in
this paragraph will be revised to read: 'These include a well in upper Ten Site Canyon near R-14
(1-2), a well on the erosional bench within the south wall of Mortandad Canyon and south of GS-2
(1-7), and a well on the mesa top south of Mortandad Canyon 1500 ft east of supply well PM-5 (1-9)."
As mentioned at the end of the fifth paragraph in Section 4.2.2, well 1-2 should not be drilled because
there was no evidence for perched water at R-14. The circumstances under which wells 1-7 and 1-9
might be drilled are discussed in the sixth and seventh paragraphs in this section.

NMED Comment
(3) Section 4.2.2. Wei/Installation and Sampling Locations:
(c) The eighth paragraph describes the three characterization boreholes (RES-2, RES-3, and RES-4)
that are proposed to evaluate the relationship between the results from the 2002 resistivity survey
and the moisture profiles and potential groundwater in the upper vadose zone. NMED understands
that these boreholes will be advanced before the other alluvial and intermediate wells are drilled.
Refer to comment #2 (d) above. In addition, the Permittees shall clarify what actions will be taken if
groundwater is encountered in any of the resistivity evaluation boreholes.

LANL Response
The following paragraph will be inserted at the end of Section 4.2.2:
'The sequence of geophysical surveys and drilling is as follows: surface geophysics ~ RES
boreholes plus 16 characterization boreholes ~ 8 alluvial wells plus 6 piezometers. If perched
groundwater is encountered during drilling of a RES borehole, groundwater samples will be collected
and analyzed for contaminants and other parameters. In this situation, an evaluation will be made
whether to complete the RES borehole as either a piezometer or a monitoring well."

NMED Comment
(4) Section 4.2.3. Piezometer Installations:
(a) The Permittees should let data collection efforts guide the number of piezometers to be installed.
Installation should not be limited to six piezometers.

LANL Response
LANL agrees that all relevant data should be considered when determining the number of
piezometers necessary to characterize the hydrology of the alluvial groundwater in Mortandad
Canyon. Six piezometers are currently planned for the area between MT-3 and MT-4, which meets
the requirement stated in NMED's Mortandad Canyon approval letter dated 12 December 2002. The
following sentence will be added to the end of the paragraph in Section 4.2.2:
"Data collected during drilling of holes A-3a-f for emplacement of the piezometers and data from the
piezometers after emplacement will be evaluated to confirm that the six piezometers are sufficient to
provide the required hydrogeologic information."
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NMED Comment
(5) Section 4.2.4. Characterization Boreholes:
(a) It is NMED's understanding that the Permittees will advance the 16 characterization boreholes
(B-1 through B-16) before drilling the alluvial and intermediate wells. Refer to comment #2 (d) above.
In addition, the Permittees shall clarify what actions will be taken if groundwater is encountered in
any of the characterization boreholes. The Permittees shall modify the scope of work to include
installing piezometers in boreholes B-8 through B-13 and boreholes B-14 through B-16, if
groundwater is encountered during drilling.
LANL Response
After the first paragraph in Section 4.2.4, the following language will be inserted:
"The objectives of the characterization boreholes are to
1.

reduce uncertainty in contaminant distribution, adsorption capacity, and infiltration in
alluvium and upper Bandelier Tuff, including the Cerro Toledo interval, beneath Effluent
Canyon, Mortandad Canyon, and Ten Site Canyon;

2.

constrain locations of effluent infiltration;

3.

determine the thickness, reactive phases, composition, and moisture content of
alluvium/Bandelier Tuff;

4.

determine contaminant profiles for radionuclides, anions, and metals; and

5.

measure effective

KJ values (distribution coefficients) for radionuclides.

At the end of Section 4.2.4, the following paragraph will be inserted:
"The objectives of characterization borehole drilling will be met by collecting and analyzing core
samples. The characterization boreholes are not intended to be installed as piezometers. Most
characterization borehole locations are expected to encounter saturation in the alluvium, but the
work plan addresses alluvial saturation elsewhere with eight alluvial wells and six piezometers.
Therefore, installation of piezometers in the characterization boreholes will not be undertaken upon
encountering saturation in the alluvium, but information collected from the boreholes may be used to
guide placement of the alluvial wells. Should any characterization borehole encounter shallow
perched groundwater in the Bandelier Tuff or Cerro Toledo interval beneath the alluvium and not in
direct hydraulic communication with the alluvial aquifer, a piezometer may be installed at that
location."
NMED Comment
(6) Section 4.2.5.2. Sampling and Analysis of Groundwater:
(a) This section proposes collecting "up to five" borehole groundwater screening samples during
drilling for geochemical and contaminant characterization. The Permittees shall modify this section to
propose collecting screening samples from all wells installed under this work plan. Because the
Permittees are taking an iterative approach to locating wells and potentially advancing additional
wells, all zones of groundwater encountered should be screened to provide groundwater quality data
that can be used to make decisions in a timely manner.
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LANL Response
The following paragraph will be inserted as a replacement of the current first paragraph of Section
4.2.5.2:
"Up to five groundwater screening samples shall be collected per borehole that encounters perched
intermediate groundwater and/or the regional aquifer. After each intermediate or regional aquifer well
is developed, additional groundwater samples will be collected and analyzed for inorganic and
organic chemicals, stable isotopes, and radionuclides. Screening samples will not be collected from
alluvial boreholes during drilling because characterization and monitoring samples will be collected
from these locations shortly after well development. Table 10 lists the analytical suite, sample
volume, and containerization requirements for water samples to be collected."
NMED Comment
(6) Section 4.2.5.2. Sampling and Analysis of Groundwater:
(b) The third paragraph of this section states that wells R-13 and R-14 will not be sampled as part of
this work plan, because they have already been "adequately characterized." NMED agrees that R-13
may not require additional sampling, because analytical data is available for three rounds of
sampling. However, sufficient monitoring of well R-14 has not been conducted. It is NMED's
understanding that the only samples that have been analyzed from well R-14 are the screening
samples that were collected during drilling. The Permittees shall modify the scope of work to include
sampling of well R-14.
LANL Response
Groundwater samples were collected from well R-14 immediately after development. In addition,
R-14 will be sampled during four characterization rounds.
The first sentence in the third paragraph in this section will be modified as follows:
"Surface water sample locations (see Section 4.2.1 of this work plan), alluvial wells, intermediate
wells (excluding MCOBT-4.4), and regional aquifer wells (excluding R-13) will be sampled twice as
part of this work plan. Regional well R-14 will have four rounds of quarterly samples collected."
NMED Comment
(7) Section 4.3.1. Infiltration Investigation:
(a) The Permittees shall provide a detailed description of how the investigation of Mortandad Canyon
addresses infiltration in the canyon (e.g., what data will be collected for estimating volumes and rates
of water input/output and evapotranspiration).
LANL Response
Infiltration rates are important for understanding flow and transport in Mortandad Canyon. This task
will not only focus on collecting information related to infiltration and characterization of flow behavior
in the vadose zone but also will be used to assess differences in infiltration along Mortandad Canyon
(in particular, upper and lower Mortandad Canyon). Differences or similarities between the upper and
lower canyon have important consequences for the Mortandad Canyon conceptual model. To
address this question, the spatial variability of infiltration will be assessed at multiple locations in the
canyon.
For further clarification, the following language will be inserted at the end of Section 4.3.1:
LA-UR-03-8090 (supplement to LA-UR-03-6221)
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"A variety of direct and indirect methods will be used as part of the infiltration investigation. As part of
this task, LANL will evaluate techniques and technologies and select the ones that are most suitable
for the canyon environment and provide the biggest reduction in uncertainty. Examples of the kinds
of data and methods that will be evaluated include
•

evapotranspiration (ET) rates (e.g., eddy covariance, lysimetry, or other methods);

•

surface water runoff rates (e.g., using existing surface water measurement stations);

•

surface water infiltration rates (e.g., performing a series of seepage runs and temperature
monitoring/modeling below the stream bed);

•

physical and hydraulic characteristics of the alluvial system, including hydraulic conductivity,
specific yield, porosity, lateral and vertical spatial configuration, stratigraphic variability, and
varying water levels throughout the alluvial aquifer;

•

hydraulic gradients (e.g., borehole monitoring of matric potential and water content using
technologies such as heat dissipation sensors for matric potential and time domain
reflectometry for water content); and

•

vadose zone downward fluxes at multiple locations in the canyon (e.g., direct measurements
with a Gee flux meter).

An implementation plan will be prepared that includes the selected technologies, locations, and
sampling frequency once the various approaches have been evaluated. As much as possible, this
plan will rely on penetrations, boreholes, or wells being installed for other activities for installation of
hydrologic monitoring systems."
NMED Comment

(8) Section 4.3.2. Colloid Investigation:
(a) NMED notes that nonradiological constituents may also be transported via colloids and that
historical releases from TAs 35 and 50 include metals and organics. The colloid investigation must
include both nonradiological and radiological constituents.
LANL response

The following sentence will be added at the end of the paragraph in Section 4.3.2:
"Analysis of metals, trace elements, and major cations and anions will also be performed."
NMED Comment

(9) Tables 1, 2, and 3. DQO Matrices for Alluvial, Intermediate, and Regional Aquifer Wells in
Mortandad Canyon:
(a) Several methods of hydrologic testing that may be conducted in the wells are listed in the tables.
NMED reminds the Laboratory that falling-head slug tests are not an acceptable method of
hydrologic testing for any wells located on the Pajarito Plateau (refer to NMED letter dated
December 14, 2001).
LANL response

LANL acknowledges the reminder. No change to the existing text is required.
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NMED Comment
(9) Tables 1, 2, and 3. DQO Matrices for Alluvial, Intermediate, and Regional Aquifer Wells in
Mortandad Canyon:
(b) Wells A-3a-f should be cored in order to determine the zones of saturation and their thicknesses.
LANL response
LANL will collect core from piezometer boreholes A-3a-f. Select core samples will be submitted for
analysis to determine the spatial distribution of contaminants in the subsurface. The row defining
"Core Needs" in Table 1, in the column for "Well A-3a-f," will be corrected to state "Collect core
samples from surface to total depth; use selected core for moisture analysis and determining spatial
distributions of radionuclides, metals, and anions."

NMED Comment
(10) Table 2. DQO Matrix for Intermediate Wells in Mortandad Canyon:
(a) The Permittees shall consider conducting cross-hole pumping tests between existing well
MCOBT-4.4 and proposed welll-4.
LANL response
LANL will consider this test as requested. The feasibility of such a test will be evaluated based on
hydraulic testing results from well 1-4 (see Table 2). However, the ability to collect chemical data from
well 1-4 is paramount, and hydraulic testing will not be undertaken if it might deplete the groundwater
in a perched zone with limited yield. The following sentence will be added to the "Hydraulic Testing"
row for the column headed "Well 1-4" in Table 2: "Cross-hole pumping tests may be considered
between existing well MCOBT-4.4 and well 1-4 if such tests will not compromise geochemical
sampling."

NMED Comment
(11) Table 3. DQO Matrix for Regional Wells in Mortandad Canyon:
(a) The Permittees shall clarify, in the column for proposed well R-1, when a cross-hole pumping test
would be necessary with existing well TW-8.
LANL response
The parenthetic phrase "if necessary'' will be removed from the "Hydraulic Testing" row under column
"Well R-1" in Table 3. This test is planned. The rationale for the test is as follows.
The proximity of the TW-8 and proposed R-1 well locations affords an ideal opportunity to perform
aquifer testing by pumping from one well while the other serves as an observation well. The results
of this testing would provide site-specific estimates of saturated hydraulic conductivity and storage,
thus reducing uncertainty for groundwater models that use these parameters. A proposal to pumptest TW-8 and use R-1 for monitoring hydraulic response during the test is under consideration. This
scenario is beneficial because the 8-inch-diameter casing in TW-8 will support a greater discharge to
stress the aquifer than can be achieved from the 4.5-inch casing proposed for R-1.

NMED Comment
(11) Table 3. DQO Matrix for Regional Wells in Mortandad Canyon:
(b) The Permittees shall clarify whether core will be collected from wells R-33 and R-34.
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LANL Response
Wells R-33 and R-34 are not sited within or near the Mortandad Canyon stream channel, and vertical
infiltration of contaminants at these sites is unlikely. Therefore, no core or vadose zone sampling of
core or cuttings is planned at either of these locations. The following rows in Table 3 under R-33 and
R-34 will be modified as indicated:
In the row entitled "Geochemistry," the statement "Constrain location and rate of percolation from
vadose zone to regional aquifer" will be deleted.
In the row entitled "Vadose Zone Sampling," references to collection of vadose zone core and
analysis for contaminants and stable isotopes will be deleted.
In the row entitled "Core Needs," the existing text will be replaced with "None."
NMED Comment
(12) Table 7. Analytical Suites for Core Samples Collected from Boreholes:
(a) The Permittees shall clarify which analyses will be conducted on core samples collected from R33 and R-34. Table 7 does not agree with Table 3, which states that, for these wells, "collect vadose
zone core and analyze for anions, metals, radionuclides, and stable isotopes."
LANL Response
The changes to Table 3 proposed under the LANL response to 11 b above will rectify this
inconsistency.
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ATTACHMENT 2
Response required in the Investigation Report
Although Attachment 2 of the NOD contains comments to be addressed at a later date in the Mortandad
Canyon Investigation Report, LANL believes that several of the Attachment 2 comments should be
addressed at this time. LANL's responses follow each NMED comment.

NMED Comment
1) Section 1.0: Introduction:
(d) NMED does not agree with the need to include the disclaimer regarding radioactive waste data in
this section or in the title page of the document. NMED maintains that it has the authority to regulate
radioactive wastes, other than source, special nuclear and byproduct material as narrowly defined in
the Atomic Energy Act of 1954, and to require the monitoring and reporting of radionuclides as
necessary to properly regulate non-exempt wastes. The Permittees shall not include this disclaimer
in the Investigation Report.

LANL Response
LANL does not concur with NMED's position regarding authority to regulate radioactive wastes, as
stated in the comment. The disclaimer will not be deleted. This disclaimer applies to this Response
to Notice of Deficiency as well. Any information on radionuclides is provided herein for information
purposes only.

NMED Comment
2) Section 2.0: Background:
(d) The fifth paragraph describes well MC0-7.2 as an alluvial well. The well is actually screened in
the Cerro Toledo interval, not the alluvium. The Permittees shall correct this statement

LANL Response
LANL acknowledges this and will remove the word "alluvial" from the second sentence in the fifth
paragraph in this section.

NMED Comment
2) Section 2.0: Background:
(e) The Permittees shall correct the last sentence of the second paragraph on page 3 to reflect the
fact that pore-water concentrations of nitrate and perchlorate in well MCOBT-8.5 are actually higher
(not "significantly lower", as stated) than in the other wells listed. In addition, the paragraph shall be
modified to include a statement noting the maximum perchlorate detection of 1662 pg/L in the Cerros
del Rio Basalt in regional well R-15.

LANL Response
This sentence was intended to distinguish concentrations in the Cerros del Rio and Puye units from
alluvium and Bandelier Tuff, not to make comparisons between drill holes. The last sentence of the
seventh paragraph in Section 2.0 will be revised as follows:
"Porewater concentrations of perchlorate and nitrate are generally lower in the Puye Formation and
Cerrros del Rio basalt than in the overlying alluvium, colluvium, Bandelier Tuff, and Cerro Toledo
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interval. A notable exception is the core sample collected from the zone of perched saturation at the
base of the Cerros del Rio lavas in R-15 that had a perchlorate concentration of 1662 j.tg/L."
NMED Comment
5) Section 4.2.1: Surface Water Sampling Locations:
(a) The Permittees shall clarify the months of the year when the "wet" sampling event is planned and
upon what data this decision is based. Provide this clarification in the Investigation Report.
LANL Response
Historically, the wettest periods in the canyons are associated with the monsoon season and runoff
during and following wet winter months. LANL's goal is to observe the seasonal conditions and to be
prepared to sample both the "wet" and "dry" conditions on short notice.
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