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EST.1943

Los Alamos National Laboratory/University of California National Nuclear Security Administration

Environmental Stewardship (ENV) Los Alamos Site Operations, MS A316

Remediation Services (RS), MS M992 Environmental Restoration Program

Los Alamos, New Mexico 87545 Los Alamos, New Mexico 87544

(505) 667-0808/FAX (505) 665-4747 (505) 667-7203/FAX (505) 665-4504

pate: March 29, 2005
Refer To: ER2005-0184
Mr. John Young
Permits management Program
NMED - Hazardous Waste Bureau
2905 Rodeo Park Drive East
Building 1
Santa Fe, NM 87505-6303

SUBJECT: DRILLING SCOPE FOR CALENDAR YEAR 2005
Dear Mr. Young:

This letter documents agreements made between NMED and DOE/LANL during recent
meetings and phone conversations about the scope of groundwater well-construction
and well-decommissioning activities in calendar year 2005. Planned well-construction
activities in 2005 include installation of seven regional aquifer wells, installation of five
intermediate-depth perched-zone wells, and plugging and abandonment of four old test
wells that do not meet current well-construction standards. The work described below will
be conducted consistent with the requirements of the March 1, 2005 Consent Order and
will satisfy part of the requirements for groundwater investigations in submitted or
planned Canyons work plans.

New regional well installations will include R-3 in Pueblo Canyon, R-16a in White Rock
(Canada del Buey), R-17 in Pajarito Canyon, R-24 at former TA-10 in Bayo Canyon, R-
27 in Water Canyon, and a pair of regional wells, R-10 and R-10a, in Sandia Canyon on
San lidefonso Pueblo land. New well R-16a will replace the upper screen in R-16 that is
blocked by drill casing. New intermediate-depth perched zone wells will be installed at
LAOI-3.2a, LAOI-7, and LADP-5 in Los Alamos Canyon and at R-23i in Pajarito Canyon.
The LADP-5 intermediate well will be installed in lieu of intermediate well LAOI-1.5
described in the Los Alamos and Pueblo Canyon Intermediate and Regional
Groundwater Work Plan. At TA-16, well CDV-16-2(i)r will target the uppermost
intermediate perched groundwater to replace the original well CDV-2(i) which was dry.
Attachment 1 to this letter lists the locations, planned depths, number of well screens,
characterization goals, and data requirements for these planned regional and
intermediate wells. Attachment 2 is a map showing the planned well locations and
anticipated stratigraphy. In addition to the installation of new wells, old test wells TW-1,
TW-1A, TW-3, and TW-4 will be plugged and abandoned in accordance with
requirements of sections IV.B.1.b.iv and v and X.D (Well Abandonment) in the Consent
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Mr. John Young 2 “ March 29, 2005
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Please provide a written response indicating your approval for the calendar year 2005
well construction and well decommissioning activities as described in this letter. For wells
in the Los Alamos and Pueblo Canyon watershed (R-3, LAO-3.2a, LAO-7, LADP-5),
please also address your approval in your comments to the Los Alamos and Pueblo
Canyon Intermediate and Regional Groundwater Work Plan. For R-17 and R-23i in
Pajarito Canyon, please also include your approval of these wells in your comments on
the Pajarito Canyon Work Plan. If you have any questions, please contact Danny
Katzman at (505) 667-6333 or Tom Whitacre at (505) 665-5042.

Sincerely, Sincerely,

9, @ c@»
[ @ Mathew J
Remediation Servises

David Mclnroy, P Director ansen
Groundwater Program Compliance Manager
Los Alamos National Laboratory National Nuclear Security Administration

Los Alamos Site Office
DM/DG/DK/ds
Enclosures:

Cy:(w/enc)

A. Dorries, ENV-ECR, MS M992
E. Rainey, ENV-ECR, MS M992
D. Gregory, LASO, MS A316

J. Schoeppner, NMED-GWQB
J. Kieling, NMED-HWB

S. Yanicak, NMED-OB

M. Leavitt, NMED-SWQB

L. King, EPA Region 6

ENV-RS File, MS M992

RPF, MS M707

Cy:(w/o enclosure)

D. Mclinroy, ENV-RS, MS M992
B. Rich, ADO, MS A104

C. Voorhees, NMED-OB
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Attachment 1

Preliminary Data Needs Matrix for CY05 Characterization Wells

Regional Weil R-3

Regional Well R-16a

Regional R-17

Primary Purpose

Determine the zone(s) within the regional aquifer that contain
the contaminants (nitrate, perchlorate, and tritium) that have
been detected in O-1

Assess the contaminant transport pathways from surface
sources to the regional aquifer.

Measure the hydrologic parameters and water quality in
saturated zone(s).

R-16a will replace screen 1 in R-16, which is blocked by drill
casing that that could not be extracted during well construction.
The original purpose of R-16 was determine water table and
vertical gradients for the regional aquifer near the Rio Grande
and to serve as a monitoring point between TA-54 and the Rio
Grande. It also was intended to determine relationship
between regional water table and springs in White Rock
Canyon.

R-17 will provide information on perched and regional aquifer
groundwater in the poorly-characterized west-central part of
the Lab. Itis located on a bench above Pajarito Canyon near
the confluence with Twomile Canyon and upstream of the flood
retention structure. This location is down stream of release
sites in TAs-3, -6, -58, -59, -62, and —-69.

Projected Depth

1500 ft; penetrate approximately 800 ft below regional water
table. Top of screen in O-1 is at 1017 ft bgs and bottom of
screen is at 2477 ft bgs. The screen intervals in R-3 will

examine water quality entering the upper part of louvers at O-1.

700 feet; screen 1 in R-16 was placed from 641 ft to 649 ft.
Static water level in R-16 is at 642 ft.

1350 ft; 250 feet below the top of the regional aquifer.

Geology Characterize clay/zeolite alteration that affects pre-Puye rocks | Geology of the vadose zone at this location is known from R- To determine the extent of thick Cerro Toledo deposits in the
in this area and resolve stratigraphic uncertainties presented 16. central part of LANL, to determine the presence and character
by poor cuttings quality at O-1. of Cerros del Rio (?) dacitic lavas, and the thickness and

character of the Puye Formation. These data are needed to
refine the 3-D geologic model, which is critical for identifying
geologic controls on groundwater pathways

Hydrology Determine hydraulic gradient, hydraulic conductivity, and flow g:ﬁ;i;he top of the regional water table near White Rock Igr:gs?rt\ifgrsli f;e:‘far;ﬁ:tgfgﬁf’:‘:x;?etfggf:vivaat:ss:;‘gated
dl'rec’non in the regional aquifer upgradient of O-1, if feasible, Determine source of springs in White Rock Canyon. interconnections between the surface and deep groundwater in
with other wells. Determine relationship of regional water table to Rio Grande. | Pajarito Canyon.

Define vertical gradients near the Rio Grande. To measure the water table elevation in the regional aquifer.
To provide aquifer characteristics, and chemistry data for
improving the regional flow and transport model.

Geochemistry Evaluate hydrochemistry and contaminant distributions (nitrate, | Determine water quality at the water table. No contaminants R-17 will provide water-quality data downgradient of release

perchiorate, and tritium) in productive zones within the regional
aquifer along the screened section in O-1.

have been detected in screens 2, 3, or 4 of R-16.

Compare water quality at top of regional aquifer to water
quality at nearby springs.

sites in the upper parts of the watershed and upgradient of TA-
18. Upper Pajarito Canyon contains HE-contaminated springs
and the probable source of contaminants is TA-15. However, it
is unlikely we would see the contaminants from TA-16 in R-17,
unless the water table map is not accurate in this location.

Vadose Zone

Collect vadose zone core and analyze for anions, metals,

The vadose zone was sampled while drilling R-16; no

Collect vadose zone core and analyze for anions, metais,

Sampling radionuclides, and stable isotopes. additional samples are necessary. radionuclides, and stable isotopes.
Collect water samples if perched water is encountered during Collect water samples if perched water is encountered during
drilling. drilling.

Core Needs Collect core samples in a separate corehole from surface to No core will be collected. Core will be collected in the upper 300 feet in a separate

core refusal, or a maximum depth 300 ft, for contaminant,
metal, and anion analyses.

corehole near the canyon bottom and tested for moisture
content, anions, stable isotopes, barium, HE, and




Attachment 1

Preliminary Data Needs Matrix for CY05 Characterization Wells

Regional Well R-3

Regional Well R-16a

Regional R-17

Cuttings will be used to determine lithology and stratigraphy
below core refusal depth.

radionuclides. Cuttings will be coliected every 5 feet in the
regional aquifer well to identify geologic contacts, describe rock
characteristics, and provide samples for additional geologic
characterization.

Regional Aquifer
Sampling

Collect screening water samples during drilling at the top of the
regional aquifer.

Install well screens to collect water quality data for the regional
aquifer.

Collect screening water samples during drilling at the top of the
regional aquifer

Install well screen to collect water quality data for the regional
aquifer water table.

Collect screening water samples during drilling at the top of the
regional aquifer.

Install 2 well screens to collect water quality data for the
regional aquifer.

]

kHydraulic Testing

Conduct siug test, single-step pumping test, or
injection/straddle packer test in the screen completely below
the regional water table.

Hydraulic testing was completed in screens 2, 3, and 4.
Hydraulic testing can not be conducted in screens that straddle
the regional water table.

Conduct slug test, single-step pumping test, or
injection/straddle packer test in the screen completely below
the regional water table.

Geophysical In regional aquifer bore hole, run full array of contract R-16 was cased down to 760 ft. Laboratory bore hole video in regional aquifer bore hole, run full array of contract

Testing geophysical logs to characterize moisture distribution and camera, gamma, and induction tools to be used when open geophysical logs to characterize moisture distribution and
identify perched groundwater in the vadose zone and to hole conditions in the vadose zone are favorable for logging. identify perched groundwater in the vadose zone and to
characterize the hydraulic properties of saturated rocks in the characterize the hydraulic properties of saturated rocks in the
regional aquifer. These logs will also be used select well regional aquifer. These logs will also be used select well
screen depth. The suite and timing of geophysical logging will screen depth. The suite and timing of geophysical logging will
depend on bore hole conditions. depend on bore hole conditions.
In core hole and regional aquifer bore hole, LANL’s bore hole In core hole and regional aquifer bore hole, LANL’s bore hole
video camera will be used when open hole conditions allow video camera will be used when open hole conditions allow
logging. logging.

Number of Well Up to 3 screens at locations selected based on productive One in the Puye Formation at the top of the regional zone of Up to 2 screens in the regional aquifer: one in the lavas near

Screens zones in the regional aquifer. saturation. the water table, one in the Totavi, and one in the Santa Fe.
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Preliminary Data Needs Matrix for CY05 Characterization Wells

Regional Well R-27

Regional Well R-10

Regional Well R-10a

Primary Purpose

St

Provide information about water quality in intermediate perched
zones and in the regional aquifer downgradient of TAs-11, -16,
and 49. The location for R-27 in the Hydrogeologic Workplan
was at the confluence of Carion de Valle and Water Canyon to
detect HE from TA-16 sources. However, that location is
technically infeasible, and it abuts sensitive spotted ow! habitat.
After several visits, including with NMED, the well was moved
to its current location about 1 mile below the confluence of
Carion de Valle and Water Canyon.

R-10 is the deeper well in a pair of wells in lower Sandia
Canyon, on San lidefonso Pueblo intended to bound the extent
of contaminants detected in R-12 and to further refine the
understanding of the effects of pumping in the Buckman well
field. The R-10 well pair will also test the conceptual model of
contaminant transport from lower Pueblo Canyon to springs in
the vicinity of White Rock.

R-10 is primarily a hydrology well and penetrates to depths
sufficient to identify hydraulic responses to pumping at
Buckman well field.

The Hydrogeologic Workplan included R-10 in upper Sandia
Canyon to provide information about water quality in
intermediate perched zones and in the regional aquifer
downgradient of potential sources in Sandia Canyon. With the
installation of wells in areas proximal to upper Sandia Canyon,
no further hydrogeologic characterization of the regional
aquifer is required in this area. The proposed location of R-10
has been moved to lower Sandia Canyon on San lidefonso
Pueblo land and it's designation changed to R-10.

R-10a is the shatlower of a pair of wells in lower Sandia
Canyon, on San lidefonso Pueblo intended to bound the extent
of contaminants detected in R-12 and to further refine the
understanding of the effects of pumping in the Buckman well
field. R-10a is primarily a monitoring well designed to collect
water quality data near the top of the regional aquifer.

Projected Depth

R-27 will be drilled to approximately 1100 ft, penetrating 300
feet into the regional aquifer targeting more permeable
sedimentary rocks below the lavas expected at the water table.
If the drilling conditions are to difficult to reach this depth, the
borehole will be drilled to far enough below the water table to
install a single screen.

Approximately 1165 ft, approximately 500 feet into the regional
aquifer targeting the high permeability units that may be
preferential flow pathways.

765 ft, approximately 100 feet below the top of the regional
aquifer.

Determine if the lavas that are present are Cerros det Rio

To determine the stratigraphy in an area where no other data

To determine the stratigraphy in an area where no other data

Geol
eology basalts or Tschicoma dacites. exist exist
Determine the presence and character of the Puye Formation. ; ; in R-1 " i hy with what was observed in R-16 and
; Measure the thickness of the Cerro Toledo deposits. gzrrzoborate stratigraphy with what was observed in R-16 and g?:;obora e stratigraphy with what wi i
Hydrology To provide aquifer characteristics and water chemistry down Determine if perched intermediate water zones exist in basaits | Determine if perched intermediate water zones exist in basalts

gradient of firing and test sites, for improving the regional flow
and transport model.

To measure the permeability of the regional aquifer at this
location.

of the vadose zone and what the quality of the water is.
Determine depth to regional groundwater in a poorly
characterized area.

Determine the relationship of the water table to springs in
White Rock Canyon.

Measure water quality in the regional aquifer.

Test the hypothesized flow path from Pueblo Canyon to the
springs near White Rock.

Evaluate the influence of the Buckman well field on flow

of the vadose zone and what the quality of the water is.
Determine depth to regional groundwater in a poorly
characterized area.

Determine the relationship of the water table to springs in
White Rock Canyon.

Measure water quality in the regional aquifer.

Test the hypothesized flow path from Pueblo Canyon to the
springs near White Rock.

Evaluate the influence of the Buckman well field on flow
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Regional Well R-27

Regional Well R-10

Regional Well R-10a

directions, velocity, and contaminant transport.

directions, velocity, and contaminant transport.

ft and tested for moisture, anions, stable isotopes, barium, HE
and radionuclide suite.

Cuttings will be collected every 5 feet in the regional aquifer
well to identify geologic contacts, describe rock characteristics,
and provide sampies for additional geologic characterization.

Geochemistry Water from the regional aquifer should be analyzed for the Determine water quality associated with high permeability Determine water quality at the regional aquifer water table.
standard suite of analyses, HE, and plutonium. it is a likely zones in the deeper part of the regional aquifer. However,
candidate for C-14 analyses to measure the age of water at drilling to 500 feet below the regional aquifer water table will
this location (pending a regional aquifer age dating plan, to be | likely require drilling muds, so obtaining representative water
developed) samples is considered an secondary objective. Samples will
be analyzed for tritium and other constituents that are not
affected by residual drilling mud.
.. Vadose Zone This is an area where surface water derived from Cafion de Cuttings will be collected every 5 feet to identify geologic Cuttings will be collected every 5 feet to identify geologic
2’Sampling Valle and Water Canyon infiltrates the canyon floor. It contacts, describe rock characteristics, and provide samples contacts, describe rock characteristics, and provide samples
) important to determine if contaminants from upgradient for additional geologic characterization. for additional geologic characterization.
sources are infiltrating the vadose zone beneath this wet Collect water samples if perched water is encountered during | Collect water samples if perched water is encountered during
canyon system. Core should be collected in the upper portion | drilling. drilling.
of the borehole and tested for moisture, anions, stable
isotopes, barium, HE and radionuclide suite.
Collect water samples if perched water is encountered during
drilling.
Core Needs Core will be collected in a separate corehole to a depth of 300 | No core will be collected. No core will be collected.

Regional Aquifer
Sampling

Collect screening water samples during drilling at the top of the
regional aquifer.

Install well screen to collect water quality data for the regional
aquifer.

Collect screening water samples during drilling at the top of the
regional aquifer

Install well screens to collect water quality data for the deep
screens.

Collect screening water samples during drilling at the top of the
regional aquifer.

Install well screen to collect water quality data near the regional
water table.

)f;%Hydraulic Testing

The well should be completed with a single screen in the
regional aquifer, placed in the uppermost permeable rock unit.
The permeability of the screen interval at this location will be
estimated by hydrologic testing. Conduct slug test, single-step
pumping test, or injection/straddle packer test in the screen
completely below the regional water table.

Conduct slug test, single-step pumping test, or
injection/straddie packer test in each of the screens.

Conduct siug test, single-step pumping test, or
injection/straddle packer test in the screen completely below
the regional water table.

Geophysical
Testing

In regional aquifer bore hole, run full array of contract
geophysical logs to characterize moisture distribution and
identify perched groundwater in the vadose zone and to
characterize the hydraulic properties of saturated rocks in the
regional aquifer. These logs will also be used to select the well

A full array of contract geophysical logs to characterize
moisture distribution and identify perched groundwater in the
vadose zone and to characterize the hydraulic properties of
saturated rocks in the regional aquifer. These logs will also be
used to select well screen depths. The suite and timing of

Laboratory borehole video camera to be used when open hole
conditions in the vadose zone are favorable for logging. The
Laboratory induction tool will be used to identifying potential
zones of perched groundwater.
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Regional Well R-27

Regional Well R-10

Regional Well R-10a

screen depth. The suite and timing of geophysical logging will
depend on bore hole conditions.

In core hole and regional aquifer bore hole, LANL'’s bore hole
video camera will be used when open hole conditions allow
logging.

geophysical logging will depend on bore hole conditions.

Number of Well
Screens

4

One screen will be fully submerged in Tschicoma (?) lava near
the top of the regional aquifer. If the lavas near the top of the
aquifer have very low permeability, a second screen may be
installed in more permeable rocks of the underlying
sedimentary rock units.

Two regional aquifer well screens will target high permeability
units that may be preferential flow paths. If possible, the upper
screen will be located about 225 ft below the regional water
table and the lower screen will be located about 450 ft below
the water table.

One screen will be fully submerged just below the regional

water table.
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Preliminary Data Needs Matrix for CY05 Characterization Wells

Regional Well R-24

Intermediate Well LAOI-3.2a

Intermediate Well LAOI-7

Primary Purpose

R-24 is being installed to determine if perched intermediate
water occurs beneath Bayo Canyon and to determine the water
quality at the top of the regional aquifer. The Compliance Order
on Consent includes a requirement to place a well in the
regional aquifer in Bayo Canyon, at or near the site of former
TA-10. This well will be designated R-24. The original R-24
site, located west of the Pajarito fault near Water Canyon, is no
longer needed for hydrologic characterization.

The LAOI-3.2 well was installed in Feb. 2005 to provide
information about potential impacts to the vadose zone
downgradient of SWMUs at TA-21, TA-2, and TA-53. In
particular, LAOI-3.2 was designed to investigate impacts to the
vadose zone from releases of radioactive liquid effluent from
the 21-011(k) outfall.

LAOI-3.2 was originally planned to be 300 ft deep to
investigate the occurrence of possible perched water identified
in the Puye Formation by a borehole video taken during the
drilling of O-4. However, during coring operations, an upper
perched zone was encountered from 140 to 163.5 ft (TD) in
the Guaje Pumice Bed and the LAOI-3.2 well was installed.
LAQI-3.2a is a new well at the same location that will be drilled
to the original target horizon in the Puye Formation to
determine if a second perched groundwater zone is present in
the. This well will help define the lateral extent of the deeper
perched groundwater found in the Puye Formation at wells O-4
and R-6i.

The primary purpose of LAOI-7 is to define the western extent
of perched groundwater found in basalt at R-9/R-i. LAOI-7 will
also help define the eastern extent of contaminant migration
through the vadose zone in Los Alamos Canyon.

LAQI-7 is located near the R-8 well, between wells LAOI-4.5
and LAOI-6. LAOI-7 was originally proposed in the Los
Alamos-Pueblo Canyon RFI Work Plan and is required by the
NMED Order on Consent.

LAQI-7 will be cored to collect samples for contaminant and
moisture profiles. A well will be installed if perched water is
encountered; otherwise, LAOI-7 will be backfilled.

Projected Depth

840 ft, about 100 feet into the regional aquifer.

LAOI-3.2a will be sited within 50 ft of LAO!-3.2, near the
confluence of DP and Los Alamos Canyons. Based on depth of
the perched zones at R-6i and O-4, the target depth is 300 ft or
the top of Cerros del Rio basait, whichever is encountered first.
LAOI-3.2a will be drilled without core to 160 ft. Core will be
collected from 160 to TD, or refusal, to satisfy the original
investigation objectives of determining the extent of vertical
migration of contaminants through the vadose zone.

The target depth should extend through the Cerros del Rio
basalt and 20 feet into the Puye Formation, a target depth of
350 ft, or to refusal.

To further refine the edge of the Cerros del Rio basalt field

the quality of the water is.

Determine the regional aquifer water ievel and measure water
quality in the regional aquifer.

groundwater in the Puye Formation, if present.

| Geology Further evaluate the distribution of the pumiceous unit of the Little new geologic information will be gained because of the Little new geologic information will be gained because of the
}é Puye Formation P proximity of LAOI-3.2a to other deep wells; however, LAOI- proximity of LAOI-7 to other deep wells; however, LAOI-7 will
Refine the dip, thickness, and distribution of the Miocene basalt | 3.2 will confirm stratigraphic contacts identified in the TW-3 confirm stratigraphic contacts identified in the R-8 and R-9
and O-4 lithologic logs. lithologic logs.
Hydrology Determine if perched intermediate water zones exist and what | LAOI-3.2a will identify the occurrences of perched intermediate | Define the westem extent of perched groundwater found in

basalt at R-9/R-9i, but absent in R-8.

Define the eastern extent of contaminant migration through the
vadose zone in Los Alamos Canyon

R-8 had a perched zone in the Guaje Pumice Bed, but it
drained before it could be sampled. Determine if an upper
perched water (i.e., above the basalt) occurs at the LAOI-7
location.
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Regional Well R-24

Intermediate Well LAOI-3.2a

Intermediate Well LAOI-7

Geochemistry

Perched water (if present) and regional aquifer will be analyzed
for Sr-90, the primary contaminant of concern at the former TA-
10.

Core from LAQI-3.2 and LAOI-3.2a will constrain the location
and rate of percolation from the vadose zone to the regional
aquifer by determining the vertical distribution of moisture and
contaminants.

The proposed location of LAOI-7 is near the downstream limit
of alluvial groundwater that contains strontium-90. Contaminant
profiles in core will determine the vertical extent of contaminant
migration through the vadose zone. Analyze tritium migration
pathway indicated by the presence of tritium in the R-8i
perched zones.

Vadose Zone

i

There was a large inventory of Sr-80 released from septic

Core will be collected and analyze for moisture, anions, metals,

Core will be collected and analyze for moisture, anions, metals,

analyzed to measure moisture and contaminant profiles for Sr-
90.

(target 300 ft or top of basalt, whichever is encountered first)
for moisture and contaminant analyses.

Cuttings (every 5 ft) will be used to determine stratigraphy and
lithology below core refusal depth.

Sampling tanks serving the TA-10 radiochemistry lab. The lab was radionuclides, and stable isotopes. radionuclides, and stable isotopes.
producing lanthanide and Sr-80 was a by-product. The Water samples will be collected from perched water Collect water samples if perched water is encountered during
J FUSRAP program removed contaminated soil and left a encountered beneath the Guaje Pumice Bed during drilling. drilling and install a well screened at the perched water
marker warning not to dig. Subsequently, near-surface Sr-90 interval.
soil contamination was defined by 93 boreholes
Core Needs A corehole will be cored 300 feet, or refusal. The core will be Core samples will be collected from 160 ft to core refusal Continuous core will be collected to the target depth of 350

feet, or refusal. Analyze core for metals, anions, radionuclides,
and moisture content.

Cuttings (every 5 ft) will be used to determine stratigraphy and
lithology below core refusal depth.

Regional Aquifer
Sampling

Collect screening water samples during drilling at the top of the
regional aquifer

Install a fully-submerged well screen to collect water quality
data near the top of the regional aquifer.

Not applicable

Not applicable

Hydraulic Testing

Conduct slug test, single-step pumping test, or
injection/straddle packer test in the screened interval.

Pump and/or slug tests will be conducted if the well screen is
completely below the perched water table.

Pump and/or slug tests will be conducted if the well screen is
completely below the perched water table.

3.2a. A well has already been installed at LAOI-3.2 for
perched water found in the Guaje Pumice Bed.

Geophysical In regional aquifer bore hole, run full array of contract The Laboratory's suite of tools (borehole video camera, The Laboratory's suite of tools (borehole video camera,
Testing geophysical logs to characterize moisture distribution and gamma, and induction logs) will be used when borehole gamma, and induction logs) will be used when borehole
identify perched groundwater in the vadose zone and to conditions are favorable for logging. conditions are favorable for logging.
N characterize the hydraulic properties of saturated rocks in the
; regional aquifer. These logs will also be used to select the well
screen depth. The suite and timing of geophysical logging will
depend on bore hole conditions.
In core hole and regional aquifer bore hole, LANL’s bore hole
video camera will be used when open hole conditions allow
logging.
Number of Well One screen near the top of the regional aquifer. A single well screen will be installed if perched intermediate One screen if perched intermediate groundwater is
Screens groundwater is encountered in the Puye Formation at LAOI- encountered.




Attachment 1

Preliminary Data Needs Matrix for CY05 Characterization Wells

Intermediate Well LADP-5

Intermediate Well R-23i

Intermediate Well CDV-16-2(i)r

Primary
Purpose

LADP-5 is located in DP Canyon and is designed to
determine the westem extent of tritium-, nitrate-, and
perchiorate-bearing perched groundwater that was
recently discovered in R-6i.

At NMED’s request, LADP-5 replaces intermediate well
LAOI-1.5 in upper Los Alamos.

Well R-23i is being installed to sample possible
intermediate perched groundwater encountered while
drilling the R-23 regional aquifer well. The possible
perched groundwater was detected outside the drill
casing at a depth of ~470 feet in the Cerros del Rio
basalts. However, the depth and thickness of the
perched zone are very uncertain.

Re-drill CDV-16-2(i) due to dry hole conditions at well
screens. Contractor to attempt recovery of casing for a
limited period and DOE will recycle casing if successfully
recovered. Re-drill replacement hole at offset distance to
TD 900 feet.

Limited access to site. Requires security escort for crew.

Projected Depth

Approximately 650 ft.

R-23i will be drilled to the uppermost perched
groundwater zone encountered. The maximum depth for
R-23i will be 700 feet, the base of the lowermost of the
interflow deposits within the basalt that could host
perched groundwater.

Approximately 900 feet.

Due to the proximity to well CDV-16-2(i), the geology at

Geology Due to the proximity to LADP-4 and R-6i, the geology at | Due to the proximity to R-23, the geology at the site is o .
the site is sufficiently known. sufficiently known. the site s sufficiently known.

Hydrology Determine if perched intermediate water zones exist and | Determine if perched intermediate water zones exist and | Install a well in the uppermost intermediate perched
what the quality of the water is. what the quality of the water is. water zone.

Geochemistry Determine water quality in perched intermediate zones (if | Determine water quality in perched intermediate zones (if | Determine water quality in uppermost intermediate

present).

Core from LADP-5 will constrain the location and rate of
percolation in the vadose zone from the former 0-11(k)
outfall by determining the vertical distribution of moisture
and contaminants.

present).

perched zone.

Vadose Zone

Core will be collected and analyze for moisture, anions,

Cuttings will be collected every 5 feet to identify geologic

Not applicable.

Sampling metals, radionuclides, and stable isotopes. contacts, describe rock characteristics, and provide
Water samples will be coliected from perched water samples for additional geologic characterization.
encountered beneath the Guaje Pumice Bed during Collect water samples if perched water is encountered
drilling. during drilling.
Core Needs Continuous core will be collected to a target depth of 350 | No core will be collected. Not applicable.
feet, if possible. Analyze core for metals, anions,
radionuclides, and moisture content.
Cuttings (every 5 ft) will be used to determine
stratigraphy and lithology below core refusal depth.
Regional Not applicable. Collect screening water samples during drilling if perched | Not applicable.
Aquifer water is encountered.
Sampling Install well screens to collect water quality data for the




Attachment 1

Preliminary Data Needs Matrix for CY05 Characterization Wells

Intermediate Well LADP-5

Intermediate Well R-23i

Intermediate Well CDV-16-2(i)r

intermediate perched water zone.

Hydraulic
Testing

Pump and/or slug tests will be conducted if the well
screen is completely below the perched water table.

Pump and/or siug tests will be conducted if the well
screen is completely below the perched water table.

Pump and/or slug tests will be conducted if the well
screen is completely below the perched water table.

Geophysical
Testing

Geophysical logs will be limited to induction and gamma
logs. The borehole video will be used to identify perched
zones.

Geophysical logs will be limited to induction and gamma
logs. The borehole video will be used to identify perched
zones.

Geophysicat logs will be limited to induction and gamma
logs. The borehole video will be used to identify perched
zones.

Number of Well
Screens

One screen if perched intermediate groundwater is
encountered.

One screen if perched intermediate groundwater is
encountered.

One screen if perched intermediate groundwater is
encountered.
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X=~1659264 | _..__.____._ 820 5445
y=~1756711 clayzone _ _ _|g45 5425
867-+- 777777 gg], S2F=1863.4-870.1
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- T Miocene lavas?
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s T v
5800 = 800 E single screen 740
5600 + - ~840 TD
X =~1643661
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depth -
68001 W e
o elev.~6715
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02007 : < &
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- - o Tachicoma Pl A—
AE 800—§ lavas
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_é 120 O_; older fanglomerate
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R-6
Surface Elev.
AsDrilleg ~09951
Depth
Qbt-2
. 78 ft
Tshirege Member,
Bandelier Tuff Qbt-1v
166 ft
Cerro Toledo Interval Qbt-1g
166 ft
> —— Qct -
258 ft Q LAOI-3.2 and 3.2a
Otowi Member, Surface Elev.
Bandelier Tuff Qbof
Guaje Pumice Bed
491 ft Qbof v
- 516 ft =— Qbog 145 ft — #
_ Tof v 166t [Qbog — #2! ~140 ft
Puye Formation p 2500 Tpf ~225 to 235 ft
(fanglomerate) 271 ft Thd (based on R-6i
{based on and 0-4)
0-4 and
- 683 ft LAOI-3.2a
Cerros del Rio Basalt Tb4 TW-3)  Projected Depth
7241t = 300 ft or top of
basalt, whichever
is encountered first
Puye Formation Tpf
(fanglomerate) Approximate Coordinates:
X = 1,637,632
Y =1,773,083
944 ft
Pumiceous unit Tpp
1096 ft .
W Regionat Water Table
1158 ft
Older fanglomerate Tf
1303 ft
™
Approximate Coordinates:
X = 1,636,176
Y = 1,773,630

Note: Predicted geology based on Otowi-4 geologic log and outcrop data.
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PRELIMINARY

LADP-5
: depth
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7000 & 0% Qbt 2
+ T Qbt 1v
6800 £ 200 | _ Qbtlg
|
6600 £ 400F| ~ Qoof
= _E | Qbog
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