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The discussions and presentations at the annual meeting resulted in the following highlights: 

• There continues to be significant funding uncert~inty for FY03. Installation of wells 
and other non-field work on the program depends on receiving additional funding 
from the facility landlord, the National Nuclear Security Administration (NNSA), and 
on receiving funds for the accelerated cleanup program from Environmental 
Management. The current level of funding is sufficient only complete the construction, 
reporting, and site restoration for the wells drilled in FY02. 

• The well completion reports for the five FY02 wells will be distributed when 
completed, but all may not be completed by April 30, 2003, due to funding issues. 

• New Mexico Environmental Department (NMED) was consulted about plans to plug 
and abandon Mortandad Canyon intermediate well MCOBT -4.4 and a separate 
meeting to discuss the subject was requested. 

Please review the minutes for accuracy. If you identify substantive changes that should be 
made, please submit your comments to me in writing or via e-mail at nylander@lanl.gov. 
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MEETING PURPOSE, ATIENDEES, AND AGENDA 
The Los Alamos National Laboratory Groundwater Integration Team (LANL GIT) met with the 
New Mexico Environment Department (NMED), the Department of Energy (DOE), and 
stakeholders on March 18, 2003 for the Annual Groundwater Protection Program Meeting. The 
meeting was held at the Courtyard by Marriott in Santa Fe, New Mexico. Charlie Nylander 
(Groundwater Protection Program Manager) facilitated the meeting. 

The following groups and stakeholders were represented (see List of Attendees for specific 
information): 

NMED-Hazardous and Radioactive Materials Bureau 
NMED-DOE Oversight Bureau 
New Mexico Attorney General 
DOE-Office of Los Alamos Operations 
New Mexico Office of the Natural Resource Trustee 
San lldefonso Pueblo 
University of California 
LANL-Groundwater Integration Team (GIT) 

The purpose of the Annual Meeting was to provide NMED, DOE, and stakeholders with 
information on LANL's groundwater protection efforts and present planned activities for the 
upcoming fiscal year. The meeting agenda was as follows: 

Welcome and Introductions 
Well Drilling Summary 
Geology in Latest Wells- stratigraphy and water-bearing zones 
Geochemistry Update- latest contaminant data and effects of residual drilling mud on 

contaminant analysis 
MCOBT 4.4 -what is known/suspected and decisions that have to be made 
Low-Head Weir - results from contaminant sampling 
Regional Aquifer Water Level Map 
PM-2 Aquifer Test 
Hydrogeologic Workplan Data Overview 
Well Drilling Schedule/Plan 

SUMMARY OF PRESENTATIONS AND DISCUSSIONS 

Welcome and Introductions 
Charlie Nylander (LANL) welcomed the participants to the sixth annual meeting for the 
Groundwater Protection Program. A brief history of the program was provided. In 1998 the 
Hydrogeologic Workplan prepared by LANL was approved by NMED. The Hydrogeologic 
Workplan laid out the scope and schedule for a seven-year characterization effort intended to 
refine the understanding of the hydrogeologic setting beneath the Pajarito Plateau. The purpose 
of the annual meetings is to provide a status of what has been learned over the past year for 
NMED and interested stakeholders. There are also three quarterly meetings per year that are 
intended to apprise NMED and stakeholders of program progress during the year. This year the 
format of the annual meeting has changed to encourage open dialogue. The evening session, 
between 5:00 and 8:00, will be a public forum with poster presentations on several different 
topics. The format of the public meeting is intended to promote dialogue, interaction, and 
questions. The "Groundwater Annual Status Report for FY02" is available for all participants. 
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John McCann (LANL) provided a summary of well drilling over the past year. The drilling 
accomplishments include the installation of six wells: 

• R-14 located within Mortandad Canyon watershed, in Ten Site Canyon- total depth of 
1330 ft, completed with two screened intervals 

• R-16 located within Mortandad Canyon watershed, in White Rock- total depth of 1287 ft, 
completed with four screened intervals 

• R-20 located within Pajarito Canyon watershed, on the Pajarito Canyon bottom near TA-18 
and water supply well PM-2 - total depth of 1365 ft, completed with three screened 
intervals 

• R-21 located within Canada del Buey watershed, on the north side of TA-54- total depth 
995 ft, completed with one screened interval 

• R-23 located within Pajarito Canyon watershed, on the Pajarito Canyon bottom close to 
State Road 4 - total depth 935 ft, completed with one screened interval 

• R-32 located within Pajarito Canyon watershed, on the Pajarito Canyon bottom mid-way 
between R-20 and R-23 - total depth 1 008 ft, completed with three screened intervals 

All work on the above wells is now complete. 

' 

Well development challenges were encountered because wells were drilled using fluids- mud, 
foam, lost circulation materials. The challenge was to remove the materials from the wells so that 
the wells yield water that is representative of the formation water. Chemical additives were used 
to break down lost circulation materials. Developing the wells required removing large volume of 
water as indicated below. 

Well Volume of Water Removed during 

R-14 
R-16 
R-23 
R-32 

Development (gallons) 
205,010 
100,120 
25,900 
144,670 

The water removed during development was contained in tanks and sampled and analyzed for 
contaminants. When the analytical results indicated no contaminants present and NMED gave 
approval, the water was sprinkled on roads and other areas for dust control. 

Sampling activity in FY02: 
• R-13: first screening sample and three characterization sampling rounds 
• MCOBT-4.4: first screening sample and three characterization sampling rounds 
• R-7, R-9, R-9i, R-12, R-15, R-19, R-22, and R-25: one round of sampling where the 

characterization sampling has been completed: 
• Two CdV-R wells associated with the 260 Outfall Corrective Measures Study investigation: 

quarterly sampling 

Reports completed in FY02: 
• Fact sheets for wells R-14, R-16, R-20, R-23, and R-32 
• Geochemistry Reports for R-7, R-12, R-19, and R-22 
• Well Completion Reports for MCOBT-4.4, MCOBT -8.5, and R-7 
• Remaining well completion reports are expected to be complete by March 31. 
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Questions. Comments. Answers. and Responses 
Q: When will the fact sheet and well completion report for R-21 be done? 
A: The fact sheet will be done today and the well completion report is expected to be complete 

by March 31. 

Q: Will the wells planned for this year be drilled with fluids? 
A: Many of the wells planned this year are in wet canyons where perched intermediate zones 

and possibly contamination are anticipated, so the wells will be started with dry (air) drilling 
methods and minimal fluids. However, fluids may be used, particularly below the regional 
water table. We must be able to have the flexibility to use the methods that will work in the 
geologic conditions encountered. Also, measures will be taken to circulate as much of the 
fluids out of the borehole before constructing the well to reduce the time and effort for 
development. 

Geology in Latest Wells- Stratigraphy and Water-Bearing Zones 
David Broxton (LANL) described the geology encountered in the FY02 wells. R-14 is located in 
Ten Site Canyon. Ten Site Canyon received effluents from one of the earliest wastewater 
treatment plants at the Lab, located in TA-35 (now decommissioned). It is also cross gradient 
from the discharge of theTA-50 liquid radioactive wastewater treatment plant. The purpose of R-
14 is to look for contaminants from the T A-35 wastewater treatment plant and possibly the T A-50 
plant. The depth of the well is 1330 ft. Core was collected from 0 to 306 ft and analyzed for 
anions and moisture content. Logs from the well include: natural gamma, borehole video, 
lithologic, and Schlumberger geophysical logs. Geologic characterization samples were also 
collected. The stratigraphy predicted by the 3-D geologic model is a good match with what was 
encountered. Cerros del Rio basalt was expected, but found dacite instead. However, this is not 
a big surprise because dacites are also present in a Seismic Hazards Borehole nearby. The 
regional aquifer was predicted at 1164 ft, and the water level in the open borehole (composite 
head) of R-14 is 1181 ft deep. R-14 was completed with two screens in the regional aquifer: 
screen one between 1200 and 1233 ft and screen two between 1286 and 1293 ft. 

Since R-14 is the last of the deep wells proposed for Mortandad Canyon in the Mortandad 
Canyon RFI Work Plan, a cross section summarizing the information from the boreholes was 
presented. The salient features of the cross-section are: 

• Dacites are stratigraphically higher than the basalts. 
• Cerros del Rio basalts thicken as the top of the unit rises eastward. 
• There is a wedge of Puye Formation on top of the Cerros del Rio basalt that this eastward 

as the top of the basalts rise. 
• A thick section of the Otowi member of the Bandelier Tuff, overlying the Guaje Pumice, is 

present. 
• Alluvial groundwater extends probably to R-15 and possibly beyond; the down-canyon 

extent is not well defined. 
• There are two intermediate perched zones - one within the Puye Formation above the 

Cerros del Rio basalt encountered in MCOBT-4.4 and one at the base of the Cerros del Rio. 
basalt encountered in R-15. The extent of either zone is not defined. 

• The regional aquifer is entirely within the Puye Formation below the Cerros del Rio basalt. 

R-20 is located in Pajarito Canyon, near PM-2 water supply well and TA-18. Core was collected 
from the surface to a depth of 436 ft and analyzed for anions and moisture content. Logs from the 
well include natural gamma, borehole video, lithologic, and Schlumberger geophysical logs. 
There are two Schlumberger logs because the well was drilled open hole down to the regional 
aquifer and one set of logs was run at that time. The borehole was then cased and drilled with 
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mud. The second set of Schlumberger logs was run when the total depth was reached. 
Geologic characterization samples were also collected. The stratigraphy predicted by the 3-D 
geologic model (based largely on PM-2) is a very good match with the actual encountered. The 
unit encountered at the bottom of the borehole is Tertiary Sands, which was originally thought to 
be Santa Fe Group. The regional aquifer water level was predicted to be at 854 ft. The 
composite water level in the well was 842 ft. R-20 was completed with three screened intervals 
and the water level in each interval measured: 

• Screen 1 (904- 912ft): water level at 826ft 
• Screen 2 ( 114 7 - 1154 ft): water level at 830 ft 
• Screen 3 (1328-1336 ft): water level at 850.2 ft 

R-21 is located in Canada del Buey, north of TA-54, mid-way between MDA-L and MDA-G. The 
total depth of the well is 995 ft. Core was collected from the surface to a depth of 250 ft and 
analyzed for anions and moisture content. Logs from the well include borehole video, lithologic, 
and Schlumberger geophysical logs. Geologic characterization samples were also collected. The 
stratigraphy predicted by the 3-D geologic model (based largely on PM-2) is a good match with 
the actual encountered. Although the 3-D geologic model shows undifferentiated Cerros del Rio 
Basalts, the actual encountered was a series of basalts intercalated with cinders, rubble, and 
many interfingering units, although the thickness of the Cerros del Rio is close to what was 
predicted. Puye Formation was encountered at the bottom of the borehole. The regional aquifer 
water level was predicted at 874ft, and the water level in the completed well is 802ft. The well is 
completed with a single screened interval between 889 and 907 ft. 

R-32 is located in Pajarito Canyon, south of TA-54, mid-way between MDA-L and MDA-G. Total 
depth of the well is 1008 ft. Core was collected from the surface to a depth of 318ft and 
analyzed for anions and moisture content. Logs from the well include natural gamma and 
induction, borehole video, lithologic, and Schlumberger geophysical logs. The borehole did not 
achieve the total planned depth due to drilling problems, therefore there are no Schlumberger 
geophysical logs to total depth. However, the LANL natural gamma and induction logs do go to 
total depth. Geologic characterization samples were also collected. The stratigraphy predicted 
by the 3-D geologic model is a good match with the actual encountered. Similar to R-21, the 
actual Cerros del Rio Basalts encountered were a series of basalts intercalated with cinders, 
rubble, and many interfingering units. Puye Formation was encountered at the bottom of the 
borehole. The regional aquifer water level was predicted at 856 ft and the composite water level 
in the borehole was 782.5 ft. R-32 was completed with three screened intervals and the water 
level in each interval has been measured. The initial Westbay water levels are (may equilibrate to 
different levels over time): 

• Screen 1 (867 - 875ft): water level at 775.8 ft 
• Screen 2 (932 - 935 ft): water level at 786.8 ft 
• Screen 3 (973-980 ft): water level at 786.5 ft 

R-23 is located in Pajarito Canyon, near State Route 4. Total depth of the well is 935ft. Logs 
from the well include natural gamma, caliper, borehole video, lithologic, and Schlumberger 
geophysical logs. Geologic characterization samples were also collected. The stratigraphy 
predicted by the 3-D geologic model is relatively close with the actual encountered. The 
predicted geology is from R-22, which is about one-quarter mile west. Cerros del Rio basalt is 
thinner in R-23 than expected based on predictions from R-22. Beneath the Cerros del Rio basalt 
are sands assumed to be part of the Santa Fe Group. The same sands are present in R-22 and 
the depth of the sands is consistent with the exposure of Santa Fe Group in the canyons. The 
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regional aquifer water level was predicted at 892 ft and the water level in the completed well is 
828 ft. The well is completed with a single screened interval between 889 and 907 ft. 

R-16 is located in the Mortandad Canyon watershed, on the mesa near the White Rock 
wastewater treatment plant and Overlook Park. The total depth of the well is 1287 ft. Logs from 
the well include natural gamma, lithologic, and Schlumberger geophysical logs. Geologic 
characterization samples were also collected. The stratigraphy predicted by the 3-D geologic 
model and from measured sections in the canyon was different than the actual stratigraphy 
encountered. The Cerros del Rio basalt was thinner than expected and the Totavi gravel was 
thicker than expected. However, the Totavi is not a time-stratigraphic marker, so it is not 
surprising to find it intercalated with the Puye Formation. There were diatomaceous and 
fossiliferous deposits in three units left from time periods when the Rio Grande was dammed and 
lakes formed. The regional aquifer water level was predicted at a depth of 783ft, approximately 
the same elevation as the Rio Grande (5445 to 5425 ft mean sea level). However, the composite 
head in the completed well was 645ft. The well was completed with four screened intervals. 
Screen one is behind casing that was stuck and could not be removed, therefore there is no 
access to screen one. The water level in each screened interval has been measured. Initial 
Westbay water levels are (may equilibrate to different level over time): 

• Screen 2 (863- 871 ft): water level at 613.8 ft 
• Screen 3 (1 015- 1022 ft): water level at 669.5 ft 
• Screen 4 (1237-1244 ft): water level at 709.5 ft 

A cross-section down Pajarito Canyon summarizes geologic relationships based on the new 
wells. Salient features are: 

• The Bandelier Tuff thins from west to east. 
• The top of the Cerros del Rio basalt is rising, thickest below R-22. This could be the result 

of an old north-south trending topographic feature that the Cerros del Rio is draped over or 
thickens into. 

• The Puye Formation wedges eastward, and pinches out before R-23, but is present again 
at R-16. 

• There is an older fanglomerate deposit that is older than the Puye Formation, but looks 
very similar to it. It is composed of sediments shed from the Jemez highlands before the 
Tschicoma volcanic centers formed. The older fanglomerates follow the same pattern as 
the Puye Formation- thick in the west, thinning to the east, and abruptly pinching out 
between R-22 and R-23. 

The cross-section is consistent with every well except R-20, where Santa Fe Group was 
tentatively identified at the bottom of the borehole. If the sandy unit at the bottom of R-20 is Puye 
Formation or the older fanglomerate, this cross-section would be consistent. 

Questions, Comments, Answers, and Responses 
Q: Were any of the core submitted for analysis of contaminants? 
A: Most of the core was used to measure anions, stable isotopes, and moisture content. 

However, some samples were used to analyze for contaminants. The core was leached and 
the leachate analyzed. In Mortandad Canyon, the core had less than 2 pCi/L tritium, nitrate 
was less than 1 mg/L, other radionuclides were less than detection, and no perchlorate was 
detected. 

Q: Have the Mortandad Canyon geophysics been overlaid on the geologic cross section? 
A: The electromagnetic did not extend that far down the canyon and resistivity work continues. 
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Q: Have the different interflows in R-21 and R-32 or other boreholes been correlated? 
A: This has not been carefully looked at yet. Tl[e interflows are quite variable and thet change 

over short distances, but it is planned to look for any units that are correlative. 

Q: Why is there large relief on the Santa Fe Group surface? 
A: There was probably a period of erosion, analogous to Black Mesa and Buckman Mesa 

erosional remnants. 

Q: Where do the predicted stratigraphic contacts come from? 
A: The 3-D geologic model. 

Q: On the diagram for R-16, what is the lowermost unit on the "anticipated" column? 
A: It should have been marked Tsf for Santa Fe Group. 

Q: What is the location of R-16 with respect to the wastewater treatment plant? 
A: R-16 is too close to the wastewater treatment plant to know where it is with respect to 

groundwater gradient. However, the effluent from the plant is released into a canyon down 
gradient from R-16. 

Q: If the ponds at the wastewater treatment plant were leaking, would that show up in R-16? 
A: If the ponds had been leaking, a perched water zone would be present. Also, the nitrate and 

chloride are low, which suggests that if there is leakage, it is not being picked up in R-16. 

Q: What degree of uncertainty is there in the R-16 stratigraphic contacts? 
A: It is believed they are close, but continue to work on correlating the lithologic log with the 

geophysical logs. 

Q: Are lakebed deposits seen in R-16 also seen in exposures along the canyon? 
A: None have been identified in canyon exposures. 

Q: Are the older fanglomerates only encountered in boreholes or are there surface exposures of 
it? 

A: The older fanglomerate has only been encountered in boreholes. 

Q: Where would the river have been at the time the older fanglomerates were deposited? 
A: It could have been about where R-22 is and that is why the Cerros del Rio basalts are so 

thick there. However, the R-22 location could also have been a tributary channel to the river. 

Q: It appears that there may be a perched intermediate zone in R-23 at a depth of 400 ft; what 
are plans to install intermediate monitoring wells? 

A: There is fairly clear evidence of perched water at R-23. No perched water was observed at 
other wells, although drilling with mud may have masked the presence of perched water at 
the other wells. The plans for future drilling based on the FY02 wells have not yet been 
formulated. 
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Geochemistry Update- Latest Contaminant Data and Effects of Residual Drilling Mud on 
Contaminant Analysis 

Pat Longmire (LANL) stated the objectives of his presentation: 
• Evaluate the hydrochemistry of wells R-9i, R-12, and MCOBT -4.4 during characterization 

sampling conducted from February 2000 through August 2002 at the Lab. The wells were 
installed as part of the hydrogeologic characterization of the Pajarito Plateau, Los Alamos, 
New Mexico. 

• Analyze the effects of drilling fluids on chemistry. 
• Address inorganic solutes, distribution of tritium, stable isotopes of hydrogen, nitrogen, and 

oxygen, and geochemical calculations. 

The analytical methods used are as described in Environmental Protection Agency's SW-846: 

• Metals -inductively coupled plasma optical emission spectroscopy and inductively coupled 
plasma mass spectrometry 

• Anions- ion chromatography and titration (alkalinity) 
• Organic compounds - gas chromatography and gas chromatography/mass spectrometry 
• High explosive compounds- high-pressure liquid chromatography and diode array detector 
• Radionuclides - alpha spectrometry, gas proportional counting, gamma spectroscopy, 

liquid scintillation, direct counting, and electrolytic enrichment 
• Stable isotopes - isotope ratio mass spectrometry 

Mortandad Canyon received treated effluents since the 1940s (from T A-35) and 1960s (from T A-
50). MCOBT-4.4 is located in Mortandad Canyon. A pre-characterization sample was collected 
on April 22, 2002 and it contained tritium (12, 797 ± 1 ,368 (3o) pCi/L), nitrate (as N, 13.2 mg/L), 
and perchlorate (142 f.Jg/L). The first characterization sample was collected on June 28, 2002 
and a replicate set of samples was collected. The analytical results from the June sampling are: 

• Tritium: 14,600 ± 759 (3a) and 14,900 ± 768 (3a) pCi/L (drinking water standard 20,000 
( pCi/L) 

• Nitrate: (as N) 12.5 and 12.5 mg/L (drinking water standard 10 mg/L} 
• Perchlorate: 178 and 179 f.Jg/L (no standard has been set) 

The second and third characterization samples have been collected and analyzed. The analytical 
results are essentially the same. -

From Mortandad Canyon core was collected from the MCOBT-4.4, MCOBT-8.5, and R-15 
boreholes and was analyzed for anions (reported in the well completion reports). The perchlorate 
distribution profile is shown on graphs. The data is not reliable below 400 ft because fluids were 
added for drilling. A perchlorate plume in the vadose zone can be seen. MCOBT-8.5 had the 
highest perchlorate concentration in core: 840 f.Jg/L at 100ft depth. Nitrate profiles are also 
useful for estimating rate of transport. The isotopes of nitrogen can help distinguish the source of 
nitrogen- either nitric acid or a sewage source. From 1986 to 1989, there was work at the Lab 
that used a source highly enriched in the nitrogen-14 isotope. In that three-year period the 
effluent discharged to Mortandad Canyon contained the highly enriched nitrogen-14 that provides 
a unique tracer. Nitrogen moves with water, so the distribution of the nitrogen-14 tracer can be 
used to estimate travel time. Since 1963, the nitrate in the TA-50 effluent was neutralized nitric 
acid, which has a very different isotopic profile than does the nitrogen-14. The nitrogen isotope 
profile at MCOBT-4.4 suggests that water is moving through the vadose zone at about 31 ft/year. 
The enriched nitrogen-14 is not present in MCOBT-8.5, suggesting that the nitrogen at this 
location is older. 
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Looking at Mortandad Canyon in cross section, R-15 has a perched zone that had tritium (3770 
pCi/L) and no nitrate. However, the regional aquifer at R-15 had elevated nitrate (2.2 and 2.4 
mg/L; background nitrate 0.3 to 0.5 mg/L) but no tritium. At MCOBT-4.4 there is a perched zone, 
stratigraphically higher than at R-15, which contains tritium, perchlorate, and nitrate. At MCOBT-
8.5 there was no saturation in the vadose zone. There are perched zones in Mortandad Canyon, 
but it is not known if they are continuous or their extent. Contaminants have migrated to the 
perched zones and possibly to the regional aquifer (nitrate above background). Using the cores 
for anion and isotope analysis, contaminants in the vadose zone can be tracked. 

Drilling fluids change the redox chemistry surrounding the borehole. A conceptual model for the 
changes that occur when drilling through basalt is: 

• The iron-rich minerals in the basalt have altered by weathering into altered mineral 
assemblages 

• Nickel is concentrated in the altered mineral assemblages 
• The drilling fluids change the redox chemistry such that the iron is dissolved and the nickel 

that was co-located with the iron is also released 
• This is a short-term geochemical change 

In R-9i, elevated nickel in the first and second characterization sampling rounds was found, but 
nickel dropped of in the third sampling round to below the standard. If there were a nickel plume, 
it would be expected to be more consistent over time. The elevated nickel was not seen in R-9, 
which was drilled without fluids. Thus, drilling fluids may result in a temporary increase in metals 
such as nickel. 

Another example of the effect of drilling fluids can be seen in R-12 located in Sandia Canyon. It 
was drilled without fluids and the perched zone had nitrate at 5 mg/L. The nitrate had a sewage 
signature, which is consistent with discharge from the sanitary wastewater treatment plant up 
canyon. Later, R-12 was deepened and drilling fluids were used to deepen the borehole. After 
the deeper well was completed, no nitrate was detected. EZMud drilling fluid might provide food 
for the microbes and the microbes, in turn, break down the nitrate. EZMud residuals are present, 
based on the absence of sulfate and the presence of increased iron and manganese. As the well 
re-equilibrates, increasing levels of nitrate should be seen over time. 

Conclusions with respect to geochemistry: 

• Aqueous chemistry of perched groundwater and the regional aquifer varies 
• Characterization sampling provides decisions for monitoring (trends, contaminants, levels) 
• Perchlorate, nitrate, and tritium were observed in MCOBT-4.4. Tritium was observed in R-

9i, R-9, and R-12. 
• Breakdown of drilling fluid results in release of natural nickel from ferric hydroxide in R-9i. 
• Geochemical calculations using the computer program MINTEQA2 were performed to 

evaluate speciation, adsorption/desorption, and mineral equilibrium 

Questions. Comments. Answers. and Responses 
Q: Have anion profiles from the R-15 core been looked at? 
A: The profiles from R-15 core show a pattern similar to MCOBT-4.4 and MCOBT-8.5. Also 

alluvial well 7.5 had perchlorate in the alluvium. There was one high (1600 ~g/L) perchlorate 
value in the R-15 core. 
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C: Propose an alternative conceptual model: perchlorate in MCOBT-8.5 is stranded by 
evaporation in the vadose zone. 

R: The stable isotopes show that evaporation is occurring in the vadose zone, but downward 
movement is also probably occurring. Conditions in Mortandad are drier now that the 
discharges have been reduced, but was wetter in the past. Perhaps it is not so much that the 
perchlorate is stranded, but that the faucet has been turned off and it is moving, but not as 
fast. It could be that the rate of movement is slowed by evaporation and the perchlorate front 
is building up. 

Q: Is the Cerro Toledo interval saturated in Mortandad Canyon? 
A: The Cerro Toledo was wet, but not saturated. The moisture content of the core confirms that 

the Cerro Toledo was not saturated. 

Q: Was the Cerro Toledo interval present at MCOBT-8.5? 
A: No, the Cerro Toledo interval was not present at MCOBT-8.5. 

Q: Is there dilution of the nitrate down canyon? 
A: There is more mixing of solutions than dilution occurring. The movement in the vadose zone 

may not be directly downward. 

Q: What would the nitrogen isotope ratio of sewage be? 
A: The nitrogen isotope ratio would be + 7 or higher per mil due to denitrification. 

Q: What is the source of water in the perched zones? 
A: There are bar charts in the completion report for MCOBT-4.4 and -8.5 that show the water 

composition. The water does not match the alluvial water, so there may have been pre­
existing native water. The isotopic signature is similar to the regional aquifer. Some 
background information: After MCOBT-4.4 and -8.5 were drilled, MCOBT-8.5 was plugged 
and abandoned because it was dry. A well was constructed in MCOBT-4.4. The well 
completion report is for both of the MCOBT wells. There have been three rounds of 
characterization sampling in MCOBT-4.4 to date. After four rounds of characterization 
sampling have been completed, a geochemistry report will be prepared. 

Q: What are the water levels in MCOBT-4.4? 
A: The water level dropped, but subsequently stabilized. There is a presentation on MCOBT-4.4 

next. 

Q: What is the expected time frame for the wells tore-equilibrate? 
A: Three to ten years, but it is very site-specific and depends on flow rate and geology. 

Q: How would air affect the re-equilibration? Drilling dry would introduce air into the system. 
A: It would affect the iron, manganese, and microbial activity. It would not affect the nitrate. 

Drilling with air would not change the effects very much because the water is also aerobic. 

Q: Was R-9i drilled with mud? 
A: Yes, R-9i was drilled with mud. That would not affect the tritium, and uranium was not 

detected. At R-9 the nickel was less than detection, although at R-9i nickel was seen. 

Q: Was there tritium in MCOBT-8.5? 
A: There was no water at MCOBT-8.5, but the core is being analyzed for tritium. Only the core 

that was collected dry can be used because the addition of fluid confounds the tritium 
analysis. 
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MCOBT 4.4- What is Known/Suspected and Decisions That Have to be Made 
Charlie Nylander (LANL) explained that MCOBT-4.4 is an intermediate depth well located in 
Mortandad Canyon, near the confluence with Ten Site Canyon. The intermediate perched zone 
has contaminants (tritium, nitrate, and perchlorate), and there are questions about the integrity of 
the well. 

What is known: 

• The borehole was drilled into basalt and there was water coming into the borehole 
• To determine what interval the water was coming from, a packer was put in the borehole 

and the water beneath the packer was removed by airlifting. The water level beneath the 
packer did not rise, indicating that the water was entering the borehole from a unit above 
the packer. 

• With the packer in place, the perched water zone was sealed off, so the well design was 
based on the assumption that the location of the packer was the perching unit. 

• The packer was removed, the well was constructed, and the water level rose to 493ft, 
indicating that the well was adequately placed in a perching unit and water flowing into the 
well was not leaking out. The water level stayed static at 493 ft for three to four months. 

• The well was then developed by swabbing, bailing, pumping etc., following well 
development protocols. After development was completed, the well sat for five to six 
months waiting for a pump to be installed. 

• In preparation for installing the pump, the borehole video camera was used to inspect the 
inside of the well. The video showed that the water level had dropped to 519ft and water 
could be seen entering the well at a depth of 497 ft. If the integrity of the well were intact, 
the water level would be expected to rise as water continues to enter the well. 

• A transducer that was installed in the well shows that the water level has remained steady 
at 519ft. 

• The water in the intermediate perched zone is contaminated with: 
• Tritium: 14,900 ± 768 (3o) pCi/L 
• Perchlorate: 178 J.Jg/L 
• Nitrate: 12.5 mg/L 
• No drilling fluid residuals are present at MCOBT-4.4 

What is suspected: 

• The bottom of the screen was too close to the perching interval, so that the well 
development activities opened up previously closed fractures. 

• The perched intermediate zone water was drained through the freshly opened fractures. 

Decisions to be made: 

. • Whether to plug and abandon MCOBT-4.4 
• Where to locate a replacement well 
• How to target the perched intermediate zone without getting too close to the perching 

horizon 
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Questions, Comments, Answers, and Responses 
Q: Where is the water going? 
A: The water is entering the well from the Puye Formation and is flowing out through the Cerros 

del Rio basalt. It probably continues until it reaches another perching layer. 

Q: Do we know the thickness of the layer that may be leaking? 
A: If the perching horizon is the basalt flow interior, then it is about 14ft thick. When the pump 

was put in, it did not look like there was enough water to place the pump. The silty sand may 
be the perching horizon rather than the basalt interior. 

Q: The water could be flowing out of the filter pack and could be going anywhere. 
A: That is true, the water could be moving laterally or vertically. 

Q: What is the volume of water in the perched zone? 
A: Cannot estimate the volume because there is only one well. 

Q: Have you considered pumping in grout to see if you can stop the leak? 
A: It is too difficult to assure that the grout is effectively placed. 

C: This is the first time NMED has seen this data, and NMED wanted a proposal from you. It 
looks like it is leaking. 

R: Another meeting with NMED needs to be convened to focus only on MCOBT-4.4 and a 
proposal will be presented at that meeting. 

C: The new well should be drilled before abandoning this one. 
R: That is right, it is hard to target the right depth. 

Q: Is a replacement well necessary? 
A: There is a concern that there are contaminants that should be monitored. Also, the water 

levels have to be examined in order to understand the connections. It is also important to 
understand to where the water is leaking. 

C: The state is very interested in intermediate zones. There will be more intermediate wells in 
Mortandad Canyon. 

Q: Has there been a comparison in down gradient wells since this happened? 
A: R-15 is the closest down gradient well, and it is screened in the regional aquifer. It is not 

showing any effects, but the separation between the perched zone and the regional aquifer is 
large. The water could be flowing laterally. The work plan for Mortandad Canyon is being 
amended and the investigation of the leakage from MCOBT-4.4 will be addressed in the 
amendment. 

Q: What does the stabilized water level mean -the water keeps coming in but the water level 
does not rise? 

A: The pressure transducer stays the same. 

Q: What about the perched zone in R-15? 
A: The perched zone in R-15 was why the packer test was conducted -to find where the water 

was in MCOBT-4.4. R-15 changed perceptions about perched zones in Mortandad Canyon. 

C: The Groundwater Integration Team has recommended that MCOBT-4.4 be plugged and 
abandoned. 
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R: What is the schedule? 
R: The plugging and abandonment could be done under the Mortandad Canyon Work Plan 

amendment next year or under the Hydrogeologic Workplan this year. 

Low-Head Weir -Results from Contaminant Sampling 
Bill Stone (LANL) stated that the low-head weir project is not part of the Hydrogeologic Workplan. 
It is funded by Cerro Grande fire money and is part of Groundwater Protection at the Laboratory. 
After the Cerro Grande fire, it was expected that there would be enhanced runoff and potential 
movement of contaminants. The Corps of Engineers built the low-head weir, a low dam with 
openings that slowly drain the pond behind it. The intent of the weir is to slow down water and 
allow sediments to settle. However, within the ponded area there is fractured basalt at and near 
the surface. Monitoring wells around the weir had three primary objectives: 

• Assess the impact of the fire water quality 
• Observe the impact of the weir on hydrology 
• Estimate contaminant travel times through the vadose zone 

Three boreholes were drilled around the weir: two are angled beneath the weir and the third is a 
conventional vertical monitoring point for the saturated zone. There is a Laboratory report on the 
installation of the boreholes. Sampling is conducted in the vertical borehole only. It is 
constructed as a conventional monitoring well with four screened intervals. There are two 
perched zones (same zones as in R-9i) and one transient zone that seems to be associated with 
ponding of water behind the weir. The FLUTE system is used to sample. The FLUTE system is 
a liner that is like a sock. The liner is filled with water to keep it down in the borehole. The 
outside of the liner has ports that are connected to sampling tubes. Nitrogen is used to force the 
sample up to the surface. Each port has a transducer to measure pressure. 

Sampling that is conducted at the weir consists of the following: 

Location: 
Pond 

Los Alamos Weir Site- 01 
(LAWS-01) vertical borehole 

Los Alamos Weir Site- 01 
(LAWS-01) vertical borehole 

Purpose: 
General water quality 

General water quality 

Background chemistry for 
tracer test (KBr) 

Arrival of tracer 

Frequency: 
When water is present 

Irregular (R-9i nearby) 

Pre-test only 

Weekly 

The analytical suite for general water chemistry is: silver (Ag), aluminum (AI), alkalinity (Aik) (lab), 
arsenic (As), boron (B), barium (Ba), beryllium (Be), bromine (Br), Tentatively Identified 
Compounds (TIC), total organic carbon (TOG), calcium (Ca), cadmium (Cd), chlorine (CI), 
chlorate (CI03), perchlorate (CI04), cobalt (Co), carbonate (C03), chromium (Cr), cesium (Cs), 
copper (Cu), fluorine (F), iron (Fe), hardness, bicarbonate (HC03), mercury (Hg), potassium (K), 
lithium (Li), magnesium (Mg), manganese (Mn), molybdenum (Mo), sodium (Na), ammonium 
(NH4), nickel (Ni), nitrogen dioxide (N02), nitrate (N03), oxalate, lead (Pb), phosphate (P04), 

rubidium (Rb), antimony (Sb), selenium (Se), silica (Si), silica oxide (Si02), sulfate (S04), tin (Sn), 
strontium (Sr), total dissolved solids (TDS), thorium (Th), titanium (Ti), uranium (U), vanadium (V), 
and zinc (Zn). 
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The analytical results from sampling are: 

Date Source Results {ppm) 
Cs 

4/5/01 LAWS-01 screen 2 <0.001 
(163ft) 

4/5/01 LAWS-01 screen 4 <0.001 
(275 ft) 

4/6/01 Pond <0.001 
12/17/01 LAWS-01 screen 2 <0.001 

(163ft) 
12/17/01 LAWS-01 screen 3 <0.001 

(193ft) 
12/17/01 LAWS-01 screen 4 <0.001 

(275 ft) 

Sr{totaO_ 
0.16 

0.20 

0.11 
0.25 

0.24 

0.25 

Radiogenic constituents that have not been detected are: americium-241, cesium-137, plutonium-
238, 239/240, and strontium-90. Tritium is less than 200 pCi/L. Fire-related water quality 
changes observed include elevated levels of: total organic carbon (330 ppm, background - 3 
ppm), alkalinity (bicarbonate), calcium, and sodium (fire or road salt?) were observed in LAWS-01 
from draining of the reservoir as storms not in burned area. At R-9i, similar water quality changes 
were noted, but not as much as at LAWS-01. 

Surface to groundwater flux was estimated using a tracer test in April 2002. The tracer, KBr 
solution (16,000 ppm), was applied to the dry pond floor. Subsequent pending events were 
expected to drive the tracer through. Moisture measurements in LAWS-01 can detect the water 
front. The arrival times of moisture and tracer in well/boreholes gives the flux. There were three 
pending events in 2002: June, August, and October. The biggest event was in June resulted in 
ponded water 3 ft deep. Wetting was detected at 89 ft after three days, suggesting the flux rate is 
30ft/day in the vadose zone. The water level in the perched zone rose in the vertical well. The 
bromide increased in 10 days, suggesting a flux rate of 12-18 ft/day if the fractures are vertical. If 
the fractures were not vertical, then the flux rate would be higher because the distance traveled is 
longer. The other two pending events yielded similar results. Another tracer test with a different 
tracer is planned. The tracer was evident in the shallowest zone last, suggesting fracture flow, 
not matrix flow. By the third wetting event the reaction was the same in all zones. 

Questions. Comments. Answers, and Responses 
Q: Has elevated manganese after the fire been observed? 
A: The manganese has been slightly elevated. 

Q: There was water in the pond in December, was it sampled? 
A: The water in the pond was not sampled until after December. 

Q: Does seeing the wetting front in the shallowest zone last suggest that the water is moving so 
fast that the liner does not pick it up? 

A: The more likely explanation is that the water is moving through heterogeneous fractures. 
Wetting is a function of local pathways. 

Q: Have data been collected on both of the perched zones that are in R-9i; does it show the 
zones are connected? 

A: There is a delay between the upper and lower, but they are connected. It is not known if the 
water being seen is from the pond or from water soaked in upstream above the pond. 
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Q: How long did the pond stay filled (associated with the June event)? 
A: It drained within days. There was water on Friday and Saturday, but it was gone by Sunday. 

Q: It appears that the fractures dried out between the first and second event, but stayed wet 
between the second and third event. 

A: It appears that they were wetted between the second and third event. Now there is a lot of 
debris in the pond- wood and weeds-that are confounding the infiltration. 

Q: Are there up- and down-stream gages and can it be determined how much water is 
infiltrated? 

A: The gage below did not work during the first event, so it is not known how much water went 
by. 

Q: If the ponding of water presents a problem with respect to water quality, couldn't the flow of 
water be increased through the weir? 

A: The weir is designed to let water through. 

Q: Has the other steam gage data been looked at- for example, Ralph Ford-Schmidt had a 
gage below the weir all last year. 

A: The lower gage was just put in, so storm flow data has not been looked at yet. Ralph's data 
would be very helpful. 

Regional Aquifer Water Level Map 
Charlie Nylander (LANL) presented the latest rendition of the regional aquifer water table map. 
The black dots are regional aquifer characterization wells and test wells. The open circles are 
water supply wells that were not used in the contouring. This is the first regional aquifer water 
table map to use only short-screened interval wells on which to base the contours. The flow 
direction is primarily west to east. The cross section shows the gradient is downward in the west, 
flattened in the middle, and upward toward the discharge area at the Rio Grande. 

Questions, Comments, Answers, and Responses 
Q: The data table indicates a number after the well designC!tion -what does that mean? 
A: The screen that the water level was measured in. 

Q: There should be a map with water levels measured all at the same time. The data on this 
table has some measurements years apart. 

A: The elevation of the regional aquifer does not change very much, thus the contours at this 
scale would not be changed. 

Q: Does flow in the regional aquifer extend beneath the Rio Grande? 
A: The capture zone analysis suggests that the groundwater divide has been moved to the east 

side of the river by pumping in the Buckman well field. 

C: There is a concern about what is happening beneath San lldefonso and what the effect might 
be on domestic wells. 

R: The capture zone analysis shows that when the pumping reaches steady state, the water 
beneath San lldefonso may be captured partially by pumping at Buckman and partially by 
pumping at the Pajarito Mesa well field. 

Q: Why is R-8 not on the map? 
A: The surveyed location and elevation of R-8 was not available at the time the map was made. 
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Stephen Mclin (LANL) stated that the PM-2 aquifer test is on going. Why do aquifer testing: 

• Physically measure aquifer parameters (transmissivity and storavity values) using 
alternative methods (e.g. single well tests, multi-well tests, and water level fluctuations). 

• Compare predicted drawdown from the regional aquifer model against measured 
drawdown in individual monitoring wells. 

• Compare observed and simulated vertical hydraulic gradients in canyons with and without 
municipal water supply wells. 

• Simulate zones of capture around individual municipal water supply wells. 
• Identify and better understand aquifer boundary influences, potential canyon recharge 

zones, or interconnection/isolation of perched aquifer zones with the regional aquifer. 
• Design and evaluate optimal monitoring well locations and selected screen intervals (i.e., a 

three dimensional monitoring network). 

A diagram of a text book aquifer test shows that when the observation well is located at a 
distance of 1.5 times the aquifer thickness from the pumping well, the partial penetration effects 
are negligible. 

The test in PM-2 was proposed in late October because the wells are not in service during the 
winter. Producfton well PM-2 has a constant discharge of 1 ,248 gallons per minute. The shape 
of the cone of depression is an indication of transmissivity and storativity. If the cone of 
depression has a small radius, the transmissivity and storativity are low. If the cone of depression 
has a large radius, the transmissivity and storativity is high. The drawdown curve for the ideal 
confined aquifer is referred to as the Theis curve. The drawdown curve for other types of aquifer 
conditions (leaky, unconfined, bounded) are variations of the Theis curve. Running an aquifer 
test for a long time helps to understand the type of aquifer and boundary conditions. 

The calculated idealized radius of pressure influence includes the following wells: PM-2, PM-4, R-
20, R-21, R-32, R-19, R-13, and R-15. The test started with a 60-day static recovery period 
(12/3/02- 2/3/03) where the water level in the well was monitored before any pumping began. 
The 25-day pumping interval (2/3/03- 3/28/03) had a constant discharge of 1,248 gallons per 
minute. The radius of pumping influence was greater than 8,808 ft and an area of 8.74 miles. 
Eight well screens were affected. The pumping interval was followed by a 25-day recovery 
interval from 3/1/03 to 3/26/03. The maximum drawdown was 85ft, measured in a peizometer 
located one foot away from PM-2. PM-4 had 10 ft of drawdown and PM-5 was drawn down two 
ft. Drawdown was also observed in R-20 (screens 1, 2, and 3) and in R-32 (screens 2 and 3). 
No drawdown was observed in R-21, R-19, R-22, R-14, R-23, or R-12. The water that was 
pumped went into the distribution system. The wells were shut down in early December and the 
County let the reservoirs drain down to accommodate the test water. 

The screens in PM-5, PM-4, and PM-2 are about the same length and depth interval. The 
screens in R-20 are within the upper portion of the PM-2 screen. Screens in R-32 are higher than 
the PM-2 screen. One question is whether the vertical gradient in R-32 is the result of 
depressurizing the aquifer by pumping. The Jacob-Cooper plots show the boundary of a 
depressurizing zone that is radiating out. The storage coefficients of 1 o·3 to 1 o"" suggest a 
confined aquifer. There is no drawdown seen at R-22 and it is not known if that is because the 
Puye Formation has pinched out or because it is too far away. 

The observed and predicted drawdown curves show that the shape of the curves are similar, the 
order of the curves is the same, but the predicted maximum drawdown is lower than measured in 
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PM-4, PM-5, PM-2, and R-20 screen three. The predicted drawdown is higher than measured in 

R-20 screens one and two. 

The preliminary conclusions from this aquifer test are: 

• Observed recharge boundary effects propagate radially outward from the pumping well 
over time. 

• Cone of depression extends radially outward more than 8,800 ft. 

• Primary water production originates from highly transmissive units located below the water 
table and these are not evenly distributed over the entire screened interval. 

• Observed and predicted drawdowns are in reasonable agreement, but further model 
improvements can be made. 

• Model can be used to simulate areas of water "capture" around water supply wells using 

observed seasonal pumping patterns. 

Questions. Comments. Answers. and Responses 
Q: Was temperature and conductance data collected during the test? 
A: No, some sampling was done for Safe Drinking Water Act. 

Q: Is the recovery being measure~d? 
A: Recovery is being measured over the same period of time as the pumping. As of one week 

ago, the water levels had recovered 90% in all wells. There has been rapid recovery 

suggesting high transmissivity. The cone of depression seems to be distorted (not a perfect 

circle) around PM-2. The drawdown is concentrated in different layers. This is important to 

know when designing a monitoring system -should monitoring be done at the water table or 

where the water is coming in? 

Q: Did the spinner test in PM-4 show that most of the production is in the upper part of the 

screen? 
A: Yes, it did and that is common on the plateau. It was the same in the Guaje replacement 

wells. 

Q: Is the zone of influence the same as the zone of capture? 
A: No, that is why the map in the handout says "zone of pressure influence". The zone of 

influence is not a circle; it is distorted. In R-32 there was no drawdown in screen one, so 

there is not a radius of influence that is the 8,800 ft everywhere. 

Q: What is the typical operation of PM-2? 
A: PM-2 will probably be turned on next month. When it is in operation, it is only pumped at 

night to avoid peak power charges. Only the PM-4 well is left on all the time because the 

pump runs on gas. The pumps can only pump at one rate, but the pumping is on a diurnal 

schedule. 

Q: Have you looked at the water levels in R-12 or R-9 for water level variations due to pumping 

PM-1? 
A: That data has not been evaluated, but there may not be any response in R-12 or R-9 

because the screens are higher than in PM-1 . 

Q: What kinds of changes need to be made to the regional aquifer model to accommodate this 
data? 

A: The regional aquifer model is not set up for this type of data, because it was not available. 

For example there was no constraint on storativity. However, the model captured the trends, 
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·even though the absolute numbers were not. These data will be incorporated in the model 
and it will be recalibrated. It is important to do that in order to answer the question about the 
zone of capture versus the zone of influence, which is necessary to predict where plumes will 
move. 

Q: Will this require tighter grid spacing in the regional aquifer model? 
A: For the aquifer.test data shown here, the resolution is adequate. For smaller features or 

tests, the spacing would have to be tightened up. 

C: Water samples were collected during the test and ttiey are being analyzed. 

Hydrogeologic Workplan Data Overview 
Charlie Nylander (LANL) gave the Hydrogeologic Workplan data overview. There will be changes 
in the way well completion reports are done. For the wells in FY02, the contractor started the 
reports, but LANL is finishing them. There have been some perturbations, so the reports may be 
later than March 31 . 

Hydrologic testing- A report on the first five wells has been completed, peer reviewed, comments 
incorporated, and another peer review. Copies of the report are available today. Future reports 
on hydrologic testing will be done on a well-by-well basis. 

Geology - Working towards a routine cycle of updating the 3-D geologic model every year, so 
expect annual tune-ups. The poster session includes FY02 well data. 

Hydrology - The FY02 and FY03 milestone reports that describe the regional aquifer modeling 
will be completed. The Groundwater Pathways Assessment Report to be complete in June. 
There will be a report on the Pajarito Plateau infiltration, which is also a poster session. There 
will also be a report on vadose zone anion profiles, which also has a poster this evening. 

Geochemistry -The R-25 geochemistry report and the baseline groundwater report is expected to 
be finished this year. 

Annual Report- Provides good information on geology, hydrology, and geochemistry and is 
available today. 

This program has been installing wells for five years, 19 wells thus far. The interpretive work will 
be taking off. It is desirable to look at reports on a site wide, rather than well-by-well basis and 
anticipate writing a final report that synthesizes all of the data. The final form of the corrective 
action order will influence how the program comes to a close. 

Questions. Comments. Answers, and Responses 
No questions or comments on this presentation. 

Well Drilling Schedule/Plan 
Charlie Nylander (LANL) stated that if additional budget comes available, six wells will be 
installed this year. In January, draft Data Quality Objectives (DQOs) were transmitted to NMED. 
NMED has approved the DQOs for wells R-2, R-4, and R-11. The DQOs for wells R-6, R-18, and 
R-26 are still under discussion with NMED. 

The DQOs for R-2 are: 
• Subsurface distribution of contaminants in an area expected to contain the maximum 

groundwater contamination from Acid Canyon. 
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• Open borehole, using air with minimal fluids. 
• Core the upper portion of the boring. 
• Single screen just below the regional aquifer water table. 
• Total depth of about 100 ft below the regional aquifer table. 
• DQOs approved by NMED February 27, 2003. 

The DQOs for R-4 are: 
• Subsurface distribution of contaminants in an area down gradient of releases in Pueblo 

Canyon and up gradient of the treatment plant effluent. 
• Open borehole, using air with minimal fluids. 
• Core the upper portion of the boring. 
• Completion is determined after analysis of R-5 data and particle-tracking simulation to 

determine how deep contaminants from Pueblo Canyon might be expected. 
• DQOs approved by NMED February 27, 2003. 

The DQOs for R-6 are: 
• Water quality in an area up gradient of all releases in from Laboratory operations. 
• Drilling method to be decided by driller. 
• Two screened intervals in the regional aquifer, approximately matching the two upper 

regional aquifer screens in R-25. 
• Total depth penetrates about 300ft into the regional aquifer. 
• DQOs still under discussion with NMED 

The DQOs for R-11 are: 
• Perched zones are anticipated to occur as a result of infiltration of surface water; 

opportunity to assess pathways. 
• Open borehole using air with minimal fluids. 
• Core the upper portion of the borehole, to auger refusal or 250ft max. 
• One screened interval in the regional aquifer. 
• DQOs approved by NMED February 27, 2003. 

The DQOs for R-18 are: 
• Propose relocation to Potrillo Canyon, where R-23 was originally planned. 
• Drill an open borehole, using air with minimal fluids to 500 ft below the top of the regional 

aquifer. 
• Complete with up to four screens in the regional aquifer, placed in different geologic units. 
• DQOs still under discussion with NMED 

The DQOs for R-26 are: 
• Water quality in an area up gradient of all releases from Laboratory operations and effect of 

the Pajarito fault on groundwater flow air with minimal fluids. · 
• Core the upper 200-foot portion of the borehole. 
• Two screened intervals: one in the perched zone (if present) and one in the regional 

aquifer. 
• Total depth will be about 1 ,500ft and will penetrate about 100ft into the regional aquifer. 
• DQOs under discussion with NMED . 
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The planned non-field activities are: 
• Information Management- continuing to provide data on wqdbworld@lanl.gov. 
• Groundwater Pathways Assessment- focusing on Mortandad Canyon and wet canyons. 
• Regional aquifer modeling -continuing capture zone analysis. 
• Geologic Model - annual update. 
• Quarterly and annual Meetings. 
• Annual report. 

It is not certain how the final negotiations on the corrective action order will affect the program. 
The Hydrogeologic Workplan will transition and come to a close. Anticipate negotiations to be 
wrapped up in mid-April. 

Regarding the budget: the continuing resolution was decided in February, so the FY03 budget is 
now in place. The PMP accelerated clean up funding from EM should be coming in. On the 
NNSA side, the Lab is trying to identify and plus up the FY03 money. Continue to plan to have 
sufficient budget in place for the planned wells and non-field activities. The drilling services will 
be contracted through DOE, expecting a May 1 award to a contractor. 

Due to security issues, there is a program to evaluate well security and retrofit wells with secure 
caps. Bollards are also being placed around well pads to protect them from vehicular collision. 
At the same time, GIS is being used to locate all the wells. 

Questions, Comments. Answers. and Responses 
C: The accelerated cleanup money is held until the State of New Mexico endorses the Project 

Management Plan. 

Q: What is the status of locating a well on the Pueblo of San lldefonso? 
A: It has been discussed and a number of potential locations proposed. However, installing that 

well this year depends on receiving the accelerated cleanup funding. If the funding comes 
through, a cooperative agreement will be established and work with San lldefonso will 
commence to develop DQOs for the well. 

Q: If the accelerated cleanup funding becomes available, what is the next step that should be 
taken towards installing a well? 

A: The Governor is very interested and an agreement could be made very quickly. 

C: In wet canyons with known contamination, more coring may be warranted, perhaps as far as 
the regional aquifer. 

R: That suggestion will be considered. The current planning is to core the upper 200-300 ft. 
Part of the dilemma is that the contaminant profiles seem to indicate that the contaminants 
trail off below that depth. The physical process of coring below that depth requires the 
addition of fluids. Coring the upper 200- 300ft can be done with an auger, but below that 
fluids are necessary. The addition of fluids can mask the presence of perched zones. 

Q: Is there an updated list of publications? 
A: An updated list of publications will go out with the minutes of this meeting: 

Q: What is the schedule for drilling and geophysics? 
A: Looking at expanding the geophysics and putting in intermediate wells in T A-16 to serve as 

control points for the geophysics. 
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Q: Why not use Mortandad Canyon, which already has control points, as a pilot for expanding 
the geophysics? 

A: Both canyons will be used. 

Q: Was any of the data from the flyover electromagnetic survey used in decisions? 
A: The data is still being processed; it is expected to be done at the end of the fiscal year. The 

CMS for the 260 outfall will have three intermediate wells and these will go in first this 
summer. 

Q: Will the data from the 260 outfall CMS investigation be reported here? 
A: Yes, the wells are part of the 260 CMS, placed around the boundaries of the plume. But the 

data from those wells will be part of the hydrogeologic characterization and reported on here. 
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During the latter half of 2002, six new characterization wells were installed in the vicinity 

of Mortandad and Pajarito Canyons as part of the Hydrogeologic Workplan. The installed 

wells included R-14, R-16, R-20, R-21, R-23, and R-32. R-21 and R-23 were completed 

with a single screen. The remaining wells have two to four wells screens, and they 
contain the Westbay sampling system. 

The six wells were installed in boreholes ranging in depth from 935 to 1365 ft. Geologic 

data collected during drilling operations include moisture and anion profile samples, 

borehole video logs, geophysical logs, and lithologic logs. Additional samples of core 

and cuttings were collected to characterize rock cherrustry and rruneralogy. Water level 

data for the regional groundwater system were collected in the boreholes and in the 
completed wells. 

The geologic units encountered during drilling were generally similar to those predicted 

by the site-wide geologic model prior to drilling . The most significant differences 

occurred in R-23 where the thickness of the Cerros del Rio basalt was somewhat less 

than expected and the top of the Santa Fe Group was higher than predicted. Correlation 

of subsurface geologic units and occurrences of groundwater beneath Mortandad and 

Pajarito Canyons are presented on geologic cross sections . 
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R-21 Geologic Data Collection 
TD =995ft 

• Core from 0 to 250ft: 
- anion profle samples 
- moisture profile samples 

• Borehole Video (0-528 ft, open hole) 

• Lithologic Log from 0 to 995 ft depth 
(core/cuttings/geophysics) 

• Geologic Chararacterization Samples (1 0) 

• Schlumberger Geophysical Logs (all open hole; depth 
from surface to 930 to 986 ft depth because of bore-
hole sloughing): · 

-caliper 
- natural gamma (total and spectral) 
- array induction 
- combinable magnetic resonance 
-elemental capture 
- thermal/epithermal neutron 
- lithodensity 
- Formation microimager 



4 
7060 ft 

~IV.:>.:> VvvliVII VIIVYVIII~ VliUli~IUfJIIJ QIIU ~vvUIIvllvv VI llllvllllvUIUlv I vlvllvU '-AIVUIIUVVUlv.l Ill IVIVIlUIIUUU ~CliiJVII 

TW-8 
elev. 6875 ft 

-17951! 

MCOBT-4.4 
elev. 6836 ft 

R-15 
elev. 6820 ft 

MCOBT-8.5 
elev. 6778 ft 

----~-123511- -----15551!---

10s<. . AllwVJum · .. · 

Otowi Member 

elev. 

-4465 It -------------

T shirege Mbr. 

~ 
Puye Formation 

740 
· • . TO .. ,·. .... ... . . , •. 

. . ·· . . .. ·..J. ... . . • . . . .. . .. 954 .. . . · . · • Re~,;onal Wafer Table . · · · · , ~!":'.~.~.~-~-~-~!'!-~!"!".!'!'~.'!'!' ..... !'f."PP.!'t'~,.._"',._"'.-.-.-------ggjji"*'IW•••--••--•~.~--:----•-_-.~--~-----~~~~,.J!A.-..,,.,.,..,.... 97'J't4;!!"!',~~-!'!~.'~.~~-~:":'.~.':':~,-:-•••••••••---~---•••••••••.~ ---~---•••,•••••-••••••••••••,;.illlr•••• 
·1055 · · • 

100 · ..................... :.Puye Formation ...................... : .............• .':!P..f!!:':Fanglomerate . 

Location of Cross Section 

-~ 

' \ 

\ 
..... _____ :,__ 

·········---~-------····· .... -
-..,....,.=-='¥....:;:==-"'----"'-- .. ·· . Lower Tuffaceous. .. ··• 

Santa Fe Group(?) Totavi lentil ----· ---T·~-t .. -
1 

$-t_l· .. 
Santa Fe Group (?) o av1 en 1 

Vertical Exaggeration = 2X 

All footages in feet. 

~~TW 
Intermediate-de 
perc/1ed grounc 



Tshirege Member, 
Bandelier Tuff 

Cerro Toledo interval 

Otowi Member, 
Bandelier Tuff 

Puye Formation 
(fanglomerate) 

Cerro del Rio lava 

Puye Formation 
(fanglomerate) 

Totavi Lentil 

Santa Fe Group 
sedimentary deposits 

Depth 

66ft 

137ft 

197ft 
199ft 

273ft 

575ft 
608ft 

737ft 

881 ft 

1284 ft 

1354 ft 

1771 ft 
Santa Fe Group basalt 

Anticipated 
Contacts 

Qbt-2 

Qbt-1v 

Qbt-1g 

Qct 

Qbof 

Uboq 

Tpf 

Tb4 

Tpf 

--------

Tpt 

Tsf 

Tsfb 

R-14 
(surface elev. 7062.1 ft) 

~btt 

Regional Water Table 

-'- - - - _1 ~ 6~ ft 

.._ TD 
1664 ft 

From FY99A site-wide model 

As Drilled 
Contacts 

Qbt-2 

Qbt-1v 

Qbt-1g 

uct 

Qbof 

Qbog 

Tpf 

dacite 
lavas 

Tpf 

1330 TO 

Depth 

80ft 

129ft 

220ft 
244ft 

522ft 
534ft 

620ft 

768ft 

'1181* 
1200.6 

screen 1 ~ 1233.2 

screen 2 ~ 1286·5 
1293.1 

* composite head 
in borehole 



0.. 
C'CS 

~ 
c 
0 
·-+-J 

C'CS 
(.) 
0 
_j 

~ 
'r-

1 

a: 

Z-

·. .... \ ..... · 

ii 0 ;· 
..... 

i/ ~ ( 
ji ~ 

I I 

/ 
/ 

/ 

( 
: i 
\ \ '. \ 
\ \ 
:C 
\d .· 

' . >... i . of \ 

. ·<3 ,:: 
/ 

I 

0 

] 



R-20 Data Collection 
TD = 1365 ft 

• Core from 0 to 436ft: 
- anion profle samples (13) 
- moisture profile samples (13) 

• Natural Gamma Log (LANL) (0 to 785ft depth, 
cased to 80.3 ft; 0 to 1365 ft, cased to 729ft) 

• Lithologic Log from Core/Cuttings 

• Geologic Chararacterization Samples (12) 

• Borehole Video (82ft to 785ft depth) 

• Schlumberger Geophysical Log #1 (cased 0 to 80.3 ft; 
open hole 80.3 to 781 ft depth): 

-caliper 
- natural gamma (total and spectral) 
- array induction 
- combinable magnetic resonance 
- elemental capture 
- thermal/epithermal neutron 
- lithodensity 

• Schlumberger Geophysical Log #2 (cased 0 to 729ft; 
open hole 729 to 1365 ft depth): 

- same as above plus sonic and formation 
microimager (FMI) 
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Cross Section Showing Stratigraphy in Pajarito Canyon 

West East 
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R-23 Geologic Data Collection 
TD =935ft 

• No Core 

• Natural Gamma Log (LANL) (0 to 842ft depth, 
cased to 599ft) 

• Caliper (LAN L) (0 to 887 ft, cased to 599 ft) 

• Borehole Video (0-827 ft, cased to 599 ft) 

• Lithologic Log from 0 to 935ft depth (cuttings) 

• Geologic Chararacterization Samples 

• Schlumberger Geophysical Log (cased 0 to 599ft; 
open hole 599 to 828ft depth): 

-caliper 
- natural gamma (total and spectral) 
- array induction 
- combinable magnetic resonance 
-elemental capture 
- thermal/epithermal neutron 
- lithodensity 



R-32 Geologic Data Collection 
TD = 1008 ft 

• Core from 0 to 318ft: 
- anion profile samples (13) 
- moisture profile samples (13) 

• · Natural Gamma and Induction Logs (LANL) 
(0 to 795ft depth, cased above 54ft; and 
0 to 1 008 ft, cased above 798 ft) 

• Borehole Video (53ft to 720ft depth) 

• Lithologic Log from Core/Cuttings 

• Geologic Chararacterization Samples (7) 

• Schlumberger Geophysical Logs (Open. 
Hole 53 ft to 808 ft): 

-caliper 
- natu~al gamma (total and spectral) 
- array induction 
- combinable magnetic resonance 
-elemental capture 
- thermal/epithermal neutron 
- lithodensity 
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R-14 Geologic Data Collection 
TD = 1330 ft 

• Core from 0 to 306ft: 
-anion profile samples (24) 
- moisture profile samples (24) 

• Natural Gamma Log (LANL) (0 to 1068 ft 
and 1046 to 1325 ft depth) 

• Borehole Video (12ft to 945ft depth) 

• Lithologic Log from Core/Cuttings 

• Geologic Chararacterization Samples (12) 

• Schlumberger Geophysical Logs (Open 
Hole 12ft to 1068 ft): 

-caliper 
- natural gamma (total and spectral) 
- array induction 
- combinable magnetic resonance 
- elemental capture 
- thermal/epithermal neutron 
- lithodensity 



R-16 Geologic Data Collection 
TD = 1287 ft 

• Natural Gamma Log (LANL) (0 to 1287 ft depth, 
cased to 729 .ft) 

• Lithologic Log from 0 to 1287 ft depth (cuttings) 

• Geologic Chararacterization Samples (12) 

• Schlumberger Geophysical Log (cased 0 to 729ft; 
open hole 729 to 1287 ft depth): 

-caliper 
- natural gamma (total and spectral) 
- array induction 
- combinable magnetic resonance 
- elemental capture 
- thermal/epithermal neutron 
- lithodensity 
- son1c 
- formation micro-imager 
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Water table map, using primarily data from wells with relatively short 
screens at or near the water table. Contour interval = 20m. Data are 
presented in accompanying table. 
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2200 

East-west cross-section of head data from the regional aquifer, using wells 
in the southern portion of LANL. Contour interval is 25m. E 
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ekeating Page 1 4/8/03 

Water Supply G-1A 2001 LA County (2001) 

GR-1 2001 5884 LA County (2001) 

GR-2 2001 5770 1759 LA County (2001) 

GR-3 2001 5800 1768 LA County (2001) 
GR-4 2000 5819 1774 LA County (2000) 

LA-1 1990 5537 1688 1995 Water Supply Report 

LA-1B 1996 5646 1721 1995 Water Supply Report 

LA-2 1991 5525 1684 1995 Water Supply Report 

LA-3 1991 5560 1695 1995 Water Supply Report __ 
LA-4 1987 5706 1739 1?95 Water Supply Report 
LA-5 1987 5671 1729 1995 Water Supply Report 

LA-6 1985 5678 1731 1995 Water Supply Report 

Characterization 
well CDV-R15-3-5 2001 6014 1833 Well completion report 

CDV-R-37-2 2001 6133 1869 Broxton 

R-12-3 2001 5697 1736 RRES-WQDB 

R-13 2001 5826 1776 Stone-fact sheet 

R-15 2000 5856 1785 Well completion report 

R-19-3 2000 5882 1793 Well completion rep()rt 
R-22-1 2000 5767 1758 Well completion report 

R-25-5 2001 6234 1900 RRES-WQDB 
R-31-2 2000 5833 1778 Well completion report 

R-5-3 2001 5788 1764 Stone - fact sheet 

R-7-3 2002 5882 1793 RRES-WQDB 

R-9 1998 5695 1736 Well completion report 

R-20-1 2003 5868 1789 Westbay (Larssen) 

R-14-1 2002 5885 1794 Westbay (Larssen) 

R-16-2 2002 5643 1720 Westbay (Larssen) 
- . 

R-32-1 2002 5860 1786 Westbay (Larssen) 

Monitoring 
Well DT-10 1998 5922 1806 RRES-WQDB 

DT-5A 1996 5961 1817 RRES-WQDB 

DT-9 1998 5920 1805 RRES-WQDB 

TW-1 1998 5840 1781 RRES-WQDB 

TW-2 1996 5850 1784 RRES-WQDB 

TW-3 1997 5813 1772 RRES-WQDB 

TW-4 1996 6068 1850 RRES-WQDB 

TW-8 1997 5883 1794 RRES-WQDB 

Other H-19 1949 6228 1898 1 



MCOBT -4.4: What We Know and 
What Decisions Need to Be Made 

GPP-03-
Slide 1 

MCOBT-4.4: What We Know 

o Drilled to total depth of 767 ft 
o Completed with a single screen between 482 

and 524ft 
o Intermediate perched water was first 

detected at a depth 493 ft in the upper Puye 
Formation 

o The well is screened across stratigraphic 
boundary of the Puye and Cerros del Rio 

Slide 2 
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MCOBT -4.4: What We Know (cont.) 

o The thickness of the intermediate perched 
zone is uncertain, but is above a depth of 524 
ft, where a packer was set to evaluate the 
zone 

o The water beneath the packer was evacuated 
by air lifting to see if the water in the 
borehole was from the Puye below the Cerros 
del Rio -the water level below the packer did 
not recover and the water level above the 
packer remained at a steady 493 ft. 

Slide 3 
GPP-03· 

- G•~ndw"'"' f;li Pro .. ctlon Proor•m 

ARES 

MCOBT -4.4: Hydrogeologic Setting 

Hydrogeologic Setting of the MCOBT -4.4 Well Screen 

elevat•on 
(ft) depth MCOBT-4 4 

stratigraphy 6370 (ft) 
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fanglomerate 
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in borehole 6340 
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6320 

GPP-03-

porosity, clay abundance 
(estimated vot %) •n >35 mesh 

quttings,and dens•ty log 

1.5 2 2.5 
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(%) (gm/cm3 ) 

MCOBT-4.4 
well components 
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MCOBT -4.4: What We Know (cont.) 

o Following well development, there was an 
unexplained decline in static water level to 519 
ft 

o Borehole video shows water entering the well 
at a depth of 497 ft 

-A 
a LosAiamos 

- G•-nd••••• ta Prohlctlon Proetllm 

ARES Slide5 
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MCOBT-4.4: What We Know (cont.) 

o The water in the intermediate perched zone is 
contaminated with: 
• Tritium: 14,900 ± 768 pCi/L (3 a) 
• Perchlorate: 178 IJg/L 
• Nitrate: 12. 5 mg/L 

o No drilling fluid residuals are present at 
MCOBT-4.4 

GPP-03-
~~~~ G•••""•"~ ra Ptolectlon Ptogr•m 
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-A 
a LosAiamos Slide 6 
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MCOBT -4.4: What We Suspect 

o The bottom of the screen was too close to 
the perching interval, so that the well 
development activities opened up previously 
closed fractures 

o The perched intermediate water was drained 
through the freshly opened fractures 

GPP·03-
Slide 7 

MCOBT -4.4: Decisions to be Made 

o Whether to plug and abandon MCOBT -4.4 
o Where to locate a replacement well 
o How to target the perched intermediate zone 

without getting too close to the perching 
horizon 
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Hydrogeologic Work Plan Data 
Overview 

A. I 1"'-'~' ,. G•"""""'•••• -~ 
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GPP·03- Protection Progr•m .. LosAiamos 
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Field Activity Reports 

D Well Completion Reports 
• 12 have been completed 
• 7 remaining will be completed by March 31 

D Hydrologic Testing 
• Report available today on pumping tests in 

earlier wells 
• Future reports on a well-by-well basis 

(poster session) 
• PM-2 (poster session) 

Slide 2 
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Interpretive Reports 

o Geology 
• 3-D geologic model (poster session) 

o Hydrology 
• Regional Aquifer Modeling FY02 Milestone report (June 

2003) 
• Regional Aquifer Modeling FY03 Milestone report 

(October 2003) (poster session) 
• Groundwater Pathways Assessment Report 
• Pajarito Plateau Infiltration Report (poster session) 
• Vadose Zone Anion Profiles (poster session) 

o Geochemistry 
• R-25 

Baseline Groundwater Report (poster session) 

GPP-03-
Slide 3 
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WATER-QUALITY RESULTS, 

LOS ALAMOS CANYON LOW-HEAD WEIR 

William J. Stone 
Los Alamos National Laboratory 

EES-6 

OUTLINE 

Background (Weir Site, Sampling) 

General Constituents 

Fire-Related Constituents 

Surface to Groundwater Flux Rate (Tracer test) 



SAMPLING AT THE WEIR 

Purpose 

Pond 
General water quality 

LAWS-01 
General water quality 

Background chemistry 
for tracer test (KBr) 

Arrival of tracer 

Frequency 

When it exists 

Irregular (R-9i nearby) 

Pre-Test only 

Weekly 



GENERAL WATER QUALITY 
Ag, AI, Alk (lab), As 

B,Ba,Be,Br 

TIC, TOC, Ca, Cd, Cl, CI03, CI04, Co, C03, Cr, Cs, Cu 

F, Fe 

Hardness, HC03, Hg 

K 

Li 

Mg, Mn, Mo 

Oxalate 

Pb, P04 

Rb 

Sb, Se, Si, Si02, S04, Sn, Sr 

TDS, Th, Ti 

u 

v 

Zn 



DATA 

Date Source 

5 April 01 LAWS-01 #2 (163') 

#4 (275') 

6 April 01 Pond 

17 Dec 01 LAWS-01 #2 

#3 (193') 

#4 

RADIOGENIC CONSTITUENTS 

Less than detection for 

Am-241 

Cs-137 

Pu-238, 239/240 

Sr-90 

< 200 pCi/L for tritium 

Results (ppm) 
Cs Sr (total) 

<0.001 0.16 

<0.001 0.20 

<0.001 0.11 

<0.001 0.25 

<0.001 0.24 

<0.001 0.25 



FIRE-RELATED CONSTITUENTS 

LAWS-01 

R-9i 

Elevated levels of 

TOC ( 330 ppm; background -3 ppm) 

Alkalinity (bicarbonate) 

Ca 

Na (fire or road salt?) 

From draining of reservoir as storms not in burned area 

Some evidence of fire impact as above 

Not as much as at weir (ponding) 



SURFACE TO GROUNDWATER FLUX 

APPROACH 
• Addressed by tracer test (April 02) 

• 16,000 ppm KBr solution applied to dry pond floor 

• Runoff/ponding mobilized tracer 

• Arrivals of moisture & tracer in well/boreholes gives flux 

• Wire-pair data give wetting events (vadose zone) 

RESULTS 
• Three ponding events in 2002: June, Aug, Oct 

• First runoff (June) caused 3ft of ponding 

• Wetting at 89 ft in 3 days: 30 ft/d (vadose zone) 

• Water level rose in vertical well (perched zone) 

• Bromide increased in well within 10 days: 12-18 ft/d 

• Flux rate greater as fractures not vertical (so longer) 

• Results of subsequent events consistent with first one 



Hydrogeologic Characterization 
Annual Meeting 

Well Construction Subcommittee Report 

March 18, 2003 

John McCann 

,t; 
~ Los Alamos = 

Overview 

• Drilling Accomplishments 

• Well Development Challenges 

• Sampling Activities 

• Reporting Activities 
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Drilling Accorp.plishments 

• R-14- Mortandad (Ten Site), 1327 ft, 2 screens 

• R-16- Mortandad (White Rock), 1287 ft, 4 screens 

• R-20 - Pajarito, 1365 ft, 3 screens 

• R-21 -DOE Well, Canada del Buey, 995ft, 1 screen 

• R-23- Pajarito, 935ft, 1 screen 

• R-32- Pajarito, 1008 ft, 3 screens 

= I!1..!".?"'P~ .......................................................................... ......... 
UNCLASSIFIED 

_.t0-; 
~·Los Alamos .......... 

Well Development Challenges 

• Faced several challenges in the well 
development area: 
- Removal of drilling fluids from the wells 

- Increasing the yield of the wells 

- Logistics related to developing 5 wells at the 
same time 

• These problems required the use of 
chemical additives to support development 

-I!Y..!~$1-?~ ........................................................................... ........ 
UNCLASSIFIED 
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Well Development Challenges 

• R-14- removed 205,010 gallons 

• R-16- removed 100,120 gallons 

• R-23 - removed 25,900 gallons 

• R-20- removed 113,070 gallons 

• R-32- removed 144,670 gallons 

··~ 
; Los Alamos .........,. 

Status of Sampling Activity 

Accomplished sampling includes: 
• R -13 - 1st screening and 3 quarters of sampling 
• MCOBT-4.4- 1st screening and 3 quarters of 

sampling 
• One round of sampling at wells with 4 quarters 

complete- R-7, -9, -9i, -12, -15, -19, -22, and 
-25 

• Quarterly sampling at the two CdV wells 

A 
• Los Alamos -
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Status of Reporting Activity 

Accomplishments in reporting include: 

• Fact Sheets- R-14, R-16, R-20, R-23 and R-32 

• Geochemistry Reports- R-7, -12, 19, and -22 

• Well Completion Reports- MCOBT-4.4, R-7 

• Balance of Well Completion Reports expected 
by the end of March- R-5, -8, -13, -14, -16,-
20, -23, and -32 

... t0; -
Q Los Alamos ~ 
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Hydrochemistry of Selected 
Characterization Wells, 

Los Alamos, New Mexico 

Objective of Presentation 

Evaluate the hydrochemistry of wells R-9i, R-12, 
and MCOBT-4.4 during characterization sampling 
conducted from February 2000 through August 
2002 at Los Alamos National Laboratory. 

These wells were installed as part of the 
hydrogeologic characterization of the Pajarito 
Plateau, Los Alamos, New Mexico. 
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Locations of Characterization Wells 
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Topics of Interest 

-,.. Inorganic solutes 
'r Distributions of tritium 
,.. Stable isotopes of hydrogen, nitrogen, and 

oxygen 
,.. Geochemical calculations 
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Analytical Methods EPA SW846 
Field-Measured Parameters for Ground Water 

Samples Collected at Well R-12, Screen #1 

r Metals- Inductively Coupled Plasma Optical Emission Spectroscopy 
and Inductively Coupled Plasma Mass Spectrometry 

Geologic Unit Cerros del Cerros del Cerros del Cerros del 
, Anions- lon Chromatography and Titration (alkalinity) Rio Lavas Rio Lavas Rio Lavas Rio Lavas 

, Organic Compounds- Gas Chromatography and 
Depth(lt) 468.0 468.0 468.0 468.0 

Date Sampled (moldlyr) 09118100 03114101 06113101 09/07101 

r Gas Chromatography-Mass Spectrometry pH (standard unlls) 8.01 6.91 8.63 8.94 

r High-Explosive Compounds- High Pressure Liquid Chromatography 

and Diode Array Detector 

Temperature ("C) 21.8 13.2 19.9 21.3 

Specific conductance (tJS/cm•) 280 254 175 122 

Turbidity (NTU') 3.3 4.4 5.3 6.5 

, Radionuclides- Alpha Spectrometry, Gas Proportional Counting, 

Gamma Spectroscopy, Liquid Scintillation, Direct Counting, and 

Electrolytic Enrichment 
"11Sicm = microsiemens per centimeter. 
bNTU = nephelometric turbidity unit. 

, Stable Isotopes- Isotope Ratio Mass Spectrometry 
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Major lon Chemistry for Well R-9i 
(Upper Perched Zone), Upper Los Alamos Canvon 
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DATE 
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September 5, 2001 
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Hydrochemistry of Perched Ground Water 
at MCOBT -4.4 (Filtered) 

Oepth(ft) 524 

Geologic Unit Puye Fo ... matlon/Cerros del 
Rio lavas 

Date Sampled 06128/02 

Alkalinity (lab) 49.3 
(mgCaCOJL) 
Ca (mgll) 32.7 

CIO, lt•g/L) 178 

Cl(mg/L) 17.0 

F (mgll) 0.44 

Mg (mg/L) 5.36 

NO,+ NO, (as N) (m!J'\.) 12.5 

K (mg/L) 0.62 

Na (mg/L) 21.3 

SO,(m!J'\.) 25.4 

TOS (mg/L) 175 

Tritium (pCI/L) 14,900 
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Summary of Trace Solutes and Nitrogen Isotopes at Log Molality Iron Versus Log Molality Nickel 
Wells R-9i, R-12, and MCOBT-4.4 at Well R-9i, Upper Los Alamos Can on 

Well R-91 R-et R-12 MCOBT-4.4 ., 
(upper zone) (lower zone) 

NH. (mg/L) Not detected Not detected 2.23 Not detected 

Fe(mg/L) 1.42 1-07 0.36 Not detected 

I• Upper Perched Zone (Dissolved) I 
y • 1.523x + 1.128:0,.0.875 

Mn(mg/L) 0.83 0.53 0.46 0.003 ·" -' w . 
Ni (mg/L) 0.083 0.065 0.003 0.003 " . 0 

NO, + NO, (as N) Not detected <0.02 0.13 13.2 
(mg/L) 

ao,(~g/L) Not detected Not detected Not detected 142 

z 
1: 
3 .. 
0 

TOC(mg/L) 3.6 2.9 9.7 0.8 
. "' " U(~L) 0.487 0.043 0.340 0.281 g 

6 "N-NH, !%•) ISV ISV -1.9 ISV 
.. , 

o "N-NO, (%•) ISV ISV ISV -2.9 

·' ., 
~-· ~-· ~' ~-· 4.' ~· ~' ~· ~-· .. 

Note: detection limits for NH,, Fe, NO,+ NO, (as N), and CIO, are 0.02, 0.020, 0.02, and 0.004 mg/L, 
LOG MOLALITY IRON 

respectively. ISV means Insufficient sample volume 
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Results of Adsorption Calculations Using 
MINTEQA2 for Well R-9i, Upper Los Alamos Canyon 

Surface 
Parameter Value Complex 

Concentration of HFO (giL} 0.0014 Not applicable 

Specific surface area (m2fg) 600 Not applicable 

Ionic strength 0.003 molal Not applicable 

pH 8.04 Not applicable 

Concentration of Nl molal 2.045E-06 {0.120) Not applicable 
(mgll) 

Percentage Nl dissolved 97.8 Not applicable 

Molality (mg/L) 1.999E·06 (0.118) Not applicable 

Percentage Ni adsorbed 2.2 Not applicable 

Molality (mgll) 4.563E·06 (0.002) Not applicable 

Percentage Nl adsorbed to 1.0 =Fe_•OHNIH 
strong binding site 

Molality of adsorbed complex 2.074E·OB (0.001) ""Fe_•OHNIH 
(mgll) 

Percentage Ni adsorbed to 1.2 ..,fe_.,.ONI• 
weak binding site 

Molality of adsorbed complex 2.4B9E·OB (0.001) 5Fe_"'ONt 
(mgll) 

Speciation of dissolved and Ni2 
.. (3.0}, NiC03° (93.2), NI(C03)/. (1.1), Not applicable 

adsorbed Nl (%) •Fe_"OHNI" (1.0), •Fe_"ONi' (1.2) 

A I 1 C'c,~ pgJ Orn""'""'"' 
./'--, 

IV 1 ....::lf:'i GPP-03-003 _ " f'T<>I~clh>!1"'"11'"m "los Alamos 
RRES Slide 11 

'.:'1 ; ~ (".' --

Distribution of Selected Solutes at Well R-12 
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Distribution of Tritium in Well R-12 During 
Characterization Sampling 

'"' 
-o 

l~tl 

~ 
<.> 
.9-
~ . ~ 
> 
I= '"' . ·• <.> .. 
" . 
~ v 

a: . ,_ .... ,. . 
j= Pmh<d Z••• '"''·' n) ' I 

Ptrthl'd lf'tnt 1~01' II ftl 

-·· . 
Rrrimnl Aquif~•·fllll.ll ft) 

" ~~J!Itmbn 21111(1 1\-hrci'IJIH!l .lon•t211fll !'I'J>Itmhtolflll1 

rJ .. 1S'lJ.· PEl "'"""'"""' . ../'-, 
OPP-OJ-oOJ ~PtofeollonPro~•'" "Los Alamos RilE$ Slide 13 

· q! , r.. . : .' :: .- r ·. 1 ,, ~-

Average Stable Isotope Results for Wells and Springs 
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Results of Saturation Index Calculations Using MINTEQA2 for 
Wells R-9i, R-12, and MCOBT -4.4 Conclusions 

' 
iO 
u v ::> . 0 
0 0 .. . 5 . 
IL . 
>- 0 0 

~ 1- 0 

xd . . 
wro . . 
O::J ·1 

0 Z-' -0 B Z<f> 
Of:: 
~g 
::>0 
1--0 ·2 .... 
<f>(L 

,. Aqueous chemistry of perched ground water and the 
regional aquifer varies. 

, Characterization sampling provides decisions for 
monitoring (trends, contaminants, levels) . 

~r Perchlorate, nitrate, and tritium were observed in 
MCOBT-4.4. Tritium was observed in R-9i, R-9, and R-12. 

:>-- Breakdown of drilling fluid results in release of natural 
>- . 
1-
> 0 R·91(09105/01) ;:: u ., . R-12(Mif07/01) . 
~ 

nickel from ferric hydroxide in R-9i. 
-,. Geochemical calculations using the computer program 

" . MCOBT -4.4 (041221tl2) 0 
=- -- Saturation (Equllltwlum) 

·• 

MINTEQA2 were performed to evaluate speciation, 
adsorption/desorption, and mineral equilibrium. 
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FY03 Proposed Work 

,. •....•.... , .. £\ 
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Proposed FY03 Field Activities 

GPP-03-

o If additional budget is 
available; install: 

NWT: R-2, R-6, R-11, & 
R-26 

ER: R-4 & R-18 

o Characterization sampling 
and analysis 

LJ Hydrologic testing 

1'111 .......... . 1':-;ii Protection Program 
./-\ 

RRES Slide 2 ..LosAiamos 
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GPP-03-

GPP-03-

R-2 
o Subsurface distribution of 

contaminants in an area expected 
to contain the maximum 
groundwater contamination from 
Acid Canyon. 

o Open borehole, using air with 
minimal fluids. 

o Core the upper portion of the 
boring 

o Single screen just below the 
regional aquifer water table 

o Total depth of about 100 ft 
below the regional aquifer table. 

o DQOs approved by NMED 
February 27 2003 

- G•-n6•"" f;il Prowetlon Provr•m 

Slide 3 RRES 

R-4 

o Subsurface distribution of 
contaminants in an area down 
gradient of releases in Pueblo 
Canyon and upgradient of the 
treatment plant effluent. 

o Open borehole, using air with 
minimal fluids. 

o Core the upper portion of the 
boring 

o Completion be determined 
after analysis of R- 5 data and 
particle-tracking simulation. to 
determine how deep 
contaminants from Pueblo 
Canyon might be expected. 

o DQOs approved by NMED on 
2/27/03 

~~~~ G•ou""w""' fa Prol•elion Provr•m 
.</\ 
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GPP-03-

GPP-03-

R-6 
:J Water quality in an area up 

gradient of all releases in 
from Laborat.ory operations. 

:J Drilling method TBD by 
driller 

:J Two screened intervals in 
the regional aquifer, 
approximately matching the 
two upper regional aquifer 
screens in R-25. 

:J Total depth penetrate about 
300 feet into the regional 
aquifer. 

:J DQOs still under discussion 
with NMED 

Slide 5 

-A 
~Los Alamos 

R-11 

o Perched zones are 
anticipated to occur as a 
result of infiltration of 
surface water; opportunity 
to assess pathways 

o Open borehole using air with 
minimal fluids 

o Core the upper portion of 
the borehole, to auger 
refusal or 250 ft max. 

o One screened interval in the 
regional aquifer. 

o DQOs approved by NMED 
2/27/03 

Slide 6 
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GPP-03-

GPP-03-

R-18 

o Propose relocation to 
Potrillo Canyon. where R-
23 was originally planned 0 

o Drill an open borehole, 
using air with minimal 
fluids to 500 feet below 
the top of the regional 
aquifer 

o Complete with up to 4 
screens in the regional 
aquifer. placed in 
different geologic units 

o DQOs still under discussion 
with NMED 

- G'~dw"'"' t~i Prm.etlon Progr•m 
-~ 

RRES Slide 7 .. Los Alamos 

R-26 

o Water quality in an area up 
gradient of all releases from 
Laboratory operations and 
effect of the Pajarito fault on 
groundwater flow Air with 
minimal fluids 

o Core the upper 200-foot 
portion of the borehole 

o Two screened intervals: one in 
the perched zone (if present) 
and one in the regional aquifer 0 

o Total depth will be about 1500 
ft and will penetrate about 100 
feet into the regional aquifer 0 

o DQOs under discussion with 
NMED 

1!111 G~ndw""' ta Pro1eetlon Program 

RRES Slide 8 
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FY03 Non-Field Activities 

GPP-03-

o Information Management 
o Groundwater Pathways 

Assessment 
u Regional aquifer modeling 
o Geologic Model 
:J Quarterly and Annual 

Meetings 
o Annual Report 

Slide 9 
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5 



Hydrogeologic Characterization Program - March 18, 2003 Annual Meeting 

Posters: 

"Water Quality Database Website" 
Ann Lee and Sue Kinkead 
LA-UR-03-1721 

"Geological Characterization of the Pajarito Plateau" 
D. Vaniman, D. Broxton, B. Carey, G. Cole, E. Keating 
LA-UR-03-1908 

"Drilling Team" 
John McCann 

"Pajarito Plateau Vadose Zone Characterization Using Pore Water Anions and Stable Isotopes" 
Brent Newman, Kay Birdsell, Deb Bergfeld, and Pat Longmire. 

"Infiltration Scenario for the Los Alamos Regional Infiltration Study Area" 
Edward Kwicklis, Marc S. Witkowski, Douglas Walther 
LA-UR-03-1889 

"Preliminary Analysis of the PM-2 Aquifer Test Conducted on 3-28 February 2003" 
Stephen G. Mclin, Velimir V. Vesselin, David E. Broxton, and William J. Stone 

"Hydrologic Properties of the Regional Aquifer" 
Bill Stone 

"Environmental Chemistry of Perchlorate" 
Pat Longmire, Dale Counce, Brent Newman 

"Contaminant Pathways and Travel Times" 
Bruce Robinson 
LA-UR-03-2245 
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