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Abstract 

Surface sediment and water sampling was conducted in the stream channel of Canon 
de Valle in Technical Area 16 to identify any chemicals of potential concern for the Los 
Alamos National Laboratory's Environmental Restoration Project. The channel 
segment investigated receives storm water runoff from two material disposal areas and 
an outfall for a high explosives (HE) machining facility. Four, 24 hour-composited water 
samples, twenty three grab water samples and thirty one sediment samples were 
collected and analyzed for metals, nitrates, HE, organic compounds and radionuclides. 
For barium, maximums of 6.7 mg/L in water and 40,000 mg/kg in sediment were 
detected. Relatively elevated concentrations of three HE compounds were also 
detected in both sediment and water samples. 

INTRODUCTION 

This report presents the results of sampling at Canon de Valle by the Waste Site 
Studies Team of the Hazardous and Solid Waste Group (ESH-19) in support of the 
closure plan activities for MDA-P (LANL 1995, 44192) and for the site characterization 
of Canon de Valle required under the Resource Conservation and Recovery Act 
(RCRA) Facility Investigation (RFI) Work Plan for Operable Unit 1082 (LANL 1994, 
52910). 

Canon de Valle is the principal drainage for the Potential Release Sites in the northern 
portions of Technical Area 16 (TA-16). TA-16 is located on the western end of Los 
Alamos National Laboratory. Canon de Valle heads in the Jemez Mountains northwest 
of T A-16. It transects the northeast comer of the technical area and forms the northern 
boundary of the eastern portions of the area ( Figure 1 }. The canyon has moderately 
steep walls and descends from an elevation of 7600 ft in the west end of T A-16 to 7100 
ft at the eastern terminus of T A-16. Stream flow in the canyon is intermittent; perennial 
flow occurs in the portions of the canyon north of the operational area of T A-16 due to 
the influx of process water from T A-16-260. Sediment traps are widely distributed in 
the canyon. Chemicals of concern are TAL metals (mainly barium} and HE in runoff 
fromTA-16. 

The area of investigation is in a 6000 foot segment of Canon de Valle which separates 
Technical Area 16 from TAs 9 and 14. Of these technical areas, past discharges and 
storm water runoff from facilities at TA-16 are believed to have most influence on soil 
and water quality in the canyon. TA-16 operations center around nuclear weapons 
research (including design, development, prototype manufacturing, environmental 
testing and stockpiling} and conventional weapons/chemical explosives research and 
processing. The area is also the principal waste treatment site for explosives and 
explosive-contaminated waste. 
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Figure 1. 
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Three sites at TA-16 that influence water and sediment quality in Canon de Valle 
include Material Disposal Area (MDA) R, an effluent outfall from Building TA-16-260 
and MDA P. These sites are shown on Figure 2. 

• MDA-R is a disposal area constructed in the mid-1940s and was used as a burning 
ground for waste explosives, and possibly other debris. Potential contaminants at 
this disposal area include HE, HE by-products, uranium and other metals, 
particularly barium. The site was abandoned in the early 1950s. 

• An HE machining facility at TA-16 in building 260 processes large quantities of 
explosives. Machine turnings are routed to sumps as waste. The outfall from the 
sumps discharges to a drainage channel on the south side of Canon de Valle, east 
of MDA-R. The drainage channel from the outfall is contaminated with explosives 
waste, including barium nitrate, the primary ingredient in the explosive baratol. 

• MDA P is an industrial landfill that contains wastes from the synthesis, processing 
and testing of high explosives, residues from the burning of HE-contaminated 
equipment and construction debris. HE waste disposal activities at the landfill 
started in the early 1950s and ceased in 1984. The landfill is located on the south 
slope of Canon de Valle. 

Previous Investigations 

Canon de Valle soils and water have been analyzed several times during the past 20 
years, primarily in conjunction with the studies of sump effluent. Turner and Schwartz 
(1971, 34556) analyzed twelve soil and water samples collected in Canon de Valle for 
HE and barium. Barium in water ranged up to 30 ppm and soluble barium in soil 
ranged up to 9 ppm. HE was detected at a maximum concentration of 4.5 ppm in water 
and 1.6 ppm in soil. 

Mclin ( 1989, 11718) sampled Canon de Valle during his study of contaminants in and 
around MDA P. Water and soil samples were analyzed at ten locations within the 
canyon using the EP toxicity procedure. The maximum barium in water was 5.6 mg/L 
in the canyon adjacent to MDA R. 

In 1992 soil from two sites were sampled in Canon de Valle, one upstream and one 
down stream from MDA P. HE was present at moderate levels (<0.2 wt % of HMX, 
RDX and TNT). Barium concentrations were higher than background levels (0.11 wt % 
in both samples) (Barr 1992, 52964). 

In 1995, a background soil chemistry study was completed for soils and colluvium 
around MDA-P in TA-16. Fifty five samples were collected from soil profiles from the 
north and south facing slopes of Canon de Valle near MDA-P. Eight of nine soil profiles 
had elevated levels of barium in the surface horizon relative to the underlying horizons, 
indicating that local contamination of soils by wind blown barium has occurred 
(McDonald et al, 1996). 
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Figure 2. Canon de Valle and Grab Sampling Locations 
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Field Investigation 

The objective of this field investigation was to determine the chemical quality of surface 
sediments and water in the drainage channel of Canon de Valle in support of the 
closure of MDA-P. The sampling discussed in this report include two separate events. 
The first event was the collection of composited stream water samples during a 24 hour 
period at two locations near MDA-P. The second was the collection of grab samples at 
30 channel sediment and 23 stream water stations located within a 6000 foot length 
segment of Canon de Valle. 

Sampling Locations 

Two locations were selected near MDA-P for the collection of stream water samples 
over a 24 hour period. Storm water from areas topographically above MDA-P is 
diverted around MDA-P by two drainage channels located west and east of MDA-P. 
The samplers were set upstream of the confluences of Canon de Valle and these two 
drainage channels (Figure 3). 

Thirty sampling locations were selected in the Canon de Valle channel beginning 
upstream from MDA-R (Figure 2). Approximately every 200 feet downstream from the 
initial point above MDA-R (16-2749), a sediment-trap site was selected and marked 
with a stake. The selected locations continued past the Building T A-16-260 outfall and 
MDA-P and terminated approximately 6000 feet downstream at location 16-2778. 
Water samples were collected at the staked locations where water was flowing in the 
stream. The channel was dry at the uppermost eight locations. Water was present at 
16-2757 and samples were collected at this point and the remaining locations 
downstream. Sediment samples were collected at all thirty locations. 

These locations were land surveyed with a total-station, electronic theodolite in 
accordance with LANL-ER-SOP-3.01.R1 (LANL, 51575). Sampling location coordinates 
were entered into the ER Project's FIMAD database. 

Water Sampling 

On June 27, 1996 two ISCO automatic samplers were set in the Canon de Valle 
stream immediately upstream (16-2747) and adjacent to MDA P (16-2748). On the day 
prior to sampling, the weather station at TA-16 recorded 1.8 inches of rain (June 26, 
1996). However, by the time sampling commenced, the stream water was mostly clear 
with little visible suspended material. Each sampler was set to collect a 500 ml aliquot 
every 1/2 hour. The 24 samples from each site were composited into single samples. 
One fraction was filtered with 0.45 micron filter and the second was not filtered. The 
samples were submitted to the ER Project's Sample Management Office (SMO) 
through chain of custody procedures and delivered to contract laboratories. The filtered 
samples were analyzed for TAL metals and the unfiltered samples were submitted for 
TAL metals, HE, volatile organic compounds (VOCs), semi-volatile organic compounds 
(SVOCs) and total suspended solids (TSS). Analytes included in these analytical suites 
are shown in Appendix A. 
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Grab sampling at the 22 locations was conducted on September 6, 1996. The 
sampling began at the furthest downstream point and continued upstream to MDA-R. 
Field specific-conductivity, water temperature and pH measurements were taken at 
each water sampling station. These field measurements are shown in Table 1. The 
water samples were not filtered. HE spot test kit measurements were made of the 
sediment at each station. The sampling was completed before the onset of a heavy 
rainfall event which occurred that day (Figure 4). Sediment samples were submitted to 
the contract analytical laboratories for TAL metals, HE, SVOCs and gamma 
spectrometry analyses. Water samples were analyzed for the above analytical suites 
and also VOCs. Table 2 summarizes the water sample locations and requested 
analyses. 

Figure 4. Measured precipitation prior to sampling events 

Table 1. Grab Sampling Water Field Measurements 
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TABLE 2. 
SUMMARY OF WATER SAMPLES TAKEN AT CANON DE VALLE 

a. Filtered sample, all others unfiltered. 
b. A dash indicates that analysis was not requested. 
c. Request numbers. 
d. Sample bottle broken at lab prior to analysis. 
R Field Replicate 

Sediment Sampling 

Sediment sampling at the 30 locations was conducted on September 6, 1996. The 
sampling began at the furthest downstream point and continued upstream past MDA-R. 
Samples were collected using dedicated stainless steel scoops. HE spot test 
measurements were made of the sediment at each station. All the HE spot test results 
were negative for HE. 

All sediment samples were screened for gross alpha/beta radiation using a Berthold 
proportional gas counting system (LANL-ER-SOP 14.01.RO) (LANL, 51575) before 
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shipment to the analytical laboratory. Minimum, average, and maximum radioactivities 
of the thirty samples were o, 7, and 15 pCilg gross alpha and 6, 17, and 33 pCilg gross 
beta. No LANL background levels have been established for gross alpha or beta 
activity; however, these data can be compared to TA-49 soil background data . At nine 
on-site monitoring locations, the minimum, average, and maximum gross alpha 
activities were 0.0, 3.0, and 6.0 pCi/g, and gross beta activities were 3.0, 12.0, and 
20.0 pCilg. The gross alpha/beta screening results indicate no significant 
concentrations of radionuclides at this site. Sediment samples were submitted for HE, 
SVOCs, TAL metals, nitrate/nitrite, and gamma spectrometry analyses. Table 3 
summarizes the sample locations and requested analyses. 

TABLE 3.SUMMARY OF SEDIMENT SAMPLES TAKEN AT CANON DE VALLE 

a. Request numbers. 
b. A dash indicates that analysis was not requested. 
R Field Replicate 
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Analytical results for the samples are discussed below. Results for sediment samples 
are compared to screening action levels based on USEPA Region 9 preliminary 
remediation goals for soils (EPA 1995, 1307). These comparisons are for informational 
purposes only and no recommendations are being made for potential release sites in 
T A-16. The Environmental Restoration Project has no water screening action levels 
that would be equivalent to the soil or sediment SALs for water, so no comparisons of 
the water sampling results were made. (Project Consistency Team). A baseline 
validation was conducted on the data and the results are discussed in Appendix B. 

Evaluation of Inorganic Chemicals 

In July, 1996 two filtered, composite, water samples collected from automated 24 hour 
samplers set at two locations at Canon de Valle were analyzed for dissolved TAL 
metals. In addition, two non-filtered composite water samples from the two automated 
samplers were analyzed for TAL metals (including total uranium) and total suspended 
solids. Of the metal analytes, barium was detected at a slightly higher concentration at 
the second station ( 4410 ug/L, unfiltered) than at the upstmam location ( 4050 ug/L, 
unfiltered). The total suspended solids content of the unfiltered samples was 13 mg/L. 
As could be expected, the metals concentrations of the unfiltered samples were higher 
for most metals than were the filtered samples. Figure 5 shows the differences 
between filtered and unfiltered samples for three metals: aluminum, barium and iron. 
This is important to note because some water regulatory standards are based on 
dissolved constituents in water while others are for total analytes. The barium results 
for the 24 hour composite samples (unfiltered), collected in June 1996, are compared to 
the September 1996 grab sample results in Figure 6. Storm water runoff into Canon de 
Valle from the 1.8 inch rainfall event, which occurred the day before the collection, most 
likely resulted in higher barium concentrations for the 24 hour composite water samples 
over the grab samples. 
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In September 1996, twenty three grab water samples (22 samples and 1 field replicate) 
collected at Canon de Valle were analyzed for TAL metals and nitrate/nitrite. Previous 
studies have reported the presence of contaminants in Canon de Valle. As expected, 
elevated concentrations of barium were found. 
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Figure 6. Barium in Canon de Valle Surface Water 

Barium concentrations in water samples are graphed in Figure 6. Total barium in water 
was elevated near the TA-16-260 outfall with subsequent levels generally decreasing 
downstream to MDA-P (Figure 6). At MDA-P, barium concentrations increased and 
then leveled off at the next 5 stations. At sample location 16-2773, barium again 
increased. There appear to be no facilities with discharge sites to Canon de Valle 
down-gradient from MDA-P, so the reason for the increase is unknown. Nitrate/nitrite 
concentrations ranged from < 0.5 to 1.1 mg/L. 
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Figure 7. Barium in Canon de Valle Sediments 

Thirty one sediment samples (30 samples and 1 field replicate) collected at Canon de 
Valle were analyzed for TAL metals and nitrate/nitrite. Each inorganic result was 
compared to the appropriate soil screening action level. Barium was the only metal 
detected at concentrations above SALs and this occurred at nine locations. Barium 
concentrations in sediment samples are shown Figure 7. From Figure 7, the most 
elevated barium concentrations are near the confluence of the channels of the building 
TA-16-260 outfall and Canon de Valle. With some exceptions, barium concentrations 
decrease downstream from the 260 outfall. At MDA-P barium levels increase possibly 
due to runoff from bum pads located uphill from MDA-P. The increase in barium at the 
last station (16-2778) may be reflective of differences in sediment grain size. Sediment 
from this last station was fine-grained and the samples from the previous nine upstream 
stations were medium to coarse grained sandy materials. 

Evaluation of Radionuclides 

In July, 1996 two filtered and two non-filtered, composite, water samples collected from 
automated 24 hour samplers set at two locations at Canon de Valle were analyzed for 
total uranium. In September 1996, twenty three grab water samples (22 samples and 1 
field replicate) collected at Canon de Valle were analyzed for total uranium and 
radionuclides by gamma spectrometry. 

For the two 24 hour composite water samples, all of the total uranium results were 
below the detection limit. For the grab water samples, total uranium results ranged 
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from 0.09 to 0.57 ug/L. All of the results for radionuclides by gamma spectrometry were 
below detection limits. 

Thirty one sediment samples (30 samples and 1 field replicate) collected at Canon de 
Valle were analyzed for gamma emitting radionuclides and total uranium. 

Total uranium results ranged from 1.05 to 3.91 mg/Kg. Twenty-nine radionuclides were 
reported by the gamma spectrometry analysis. Analyses of radionuclides by gamma 
spectrometry often leads to the reporting of concentrations for certain radio nuclides that 
it is inappropriate to evaluate as potential site contaminants. These include short-lived 
activation/fission products, naturally occurring background radionuclides, and daughter 
radionuclides. Other than two naturally occurring radionuclides, potassium-40 and 
radium-226, none of the radionuclides exceeded the EPA Region 9 screening action 
levels for soils. 

Evaluation of Organic Chemicals 

Water 

Two non-filtered, composite, water samples collected on July 28, 1996 from automated 
24 hour samplers set at two locations at Canon de Valle were analyzed for HE , VOCs 
and SVOCs. Twenty three grab water samples (22 samples and 1 field replicate) 
collected on September 6, 1996 at Canon de Valle were analyzed for HE, VOCs and 
SVOCs. For the two 24 hour composite water samples collected at 16-244 7 and 16-
2448, the following HE compounds were detected: amino-4,6-dinitrotoluene[2-]; amino-
2,6-dinitrotoluene[4-]; dinitrobenzene[1 ,2-]; HMX and RDX. Concentrations of RDX 
were greater in the 24 hour composite samples collected in June 1996, than in samples 
from the two proximally located grab sample stations (i.e., 16-2764 and 16-2767) 
collected in September 
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. As with the barium concentrations discussed in the inorganic section, storm water 
runoff into Canon de Valle prior to sample collection is the most likely reason for the 
higher HE results in the 24 hour samples over the grab samples. 
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Figure 9. RDX in Sediments 

The maximum 24 hour composite RDX concentration (from station16-2747) was 
comparable to the maximum grab sample RDX concentrations from the three stations 
down-gradient from the building 260 outfall. 

One SVOC compound, (dinitrotoluene[2,6-]), was detected. No VOC compounds were 
detected the samples. 

For the grab water samples, nine HE compounds were detected: 1 ,3,5- trinitrobenzene; 
2-ADNT; 2,4,6-trinitrotoluene: 2,4-dinitrotoluene; 4-ADNT; HMX; nitrobenzene; 
nitrotoluene [2-] and RDX. One SVOC compound, bis (2-ethylhexyl) phthalate, was 
detected in three water samples. Two VOC compounds, acetone and methylene 
chloride were detected separately at low concentrations in the 2 samples. These last 
three compounds are commonly reported and are often due to contamination at the 
analytical laboratory. RDX concentrations are graphed in Figure 8. 

Sediment 

Thirty one sediment samples (30 samples and 1 field replicate) collected on September 
6, 1996 collected at Canon de Valle were analyzed for HE and SVOCs. Four SVOCs 
were detected in the sediments samples: benzoic acid, bis(2-ethylhexyl)phthalate, 
diethylphthalate and di-n-butylphthalate. Di-n-butyl phthalate was found in twenty nine 
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of the sediment samples at concentrations ranging from 800 to 10000 1-lg/kg. The 
reason for the apparent widespread presence of this compound in Canon de Valle 
sediments is unclear. Di-n-butyl phthalate, a plasticizer, has many uses and can be 
included as a component in high explosives (Sax and Lewis, 1987). However, a 
chemist with LANL Group DX-2 (Rivera, 1997) indicated that, to his knowledge, di-n
butylphthalate has not been used with high explosive formulations at T A-16, so the 
source of this SVOC in the sediment samples is unknown. 

One HE compound was found at levels exceeding the USEPA Region 9 Soil SALs: 
RDX. Other HE compounds detected, but at concentrations below the soil SAL were: 
1 ,3-dinitrobenzene; 1 ,3,5-trinitrobenzene: 2-ADNT; 2,4,6-trinitrotoluene; 2,6-
dinitrotoluene; 3-nitrotoluene; 4- ADNT; HMX and nitrobenzene. RDX concentrations in 
sediments are graphed in Figure 9. 

Sediment sample locations with concentrations above the USEPA Region 9 Soil SALs 
are shown in Figure 10. All the analytical results above detection limits are shown in 
Appendix C. 
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APPENDIX A ANALYTICAL SUITES 

Results of analyses can be found in FIMAD. Hard copies of supporting information will be 
provided upon request. 

Chemicals that are reported by analytical laboratories as nondetects have not been included in 
the tables of this report. Nonetheless, nondetected chemicals are often part of the decision
making process, and it is important to note that analyses for these chemicals were performed. 
This appendix provides a list of the target analytes in each analytical suite for which samples 
were taken (see Tables 2 and 3, Summary of Samples Taken). 

Inorganic Suite 

Aluminum Calcium 

Antimony Chromium 

Arsenic Cobalt 

Barium Copper 

Beryllium Cyanide 
Cadmium Iron 

Volatile Organic Suite 

Acetone Chloromethane 
Benzene 2-Chlorotoluene 

Bromobenzene 4-Chlorotoluene 

Bromochloromethane 1 ,2-Dibromo-3-
chloropropal)e 

Bromodichloromethane 1,2-Dibromoethane 

Bromoform Dibromomethane 
Bromomethane 1,2-Dichlorobenzene 

2-Butanone 1,3-Dichlorobenzene 

n-Butylbenzene 1 ,4-Dichlorobenzene 

sec-Butylbenzene Dichlorodifluoromethane 

tert-Butylbenzene 1,1-Dichloroethane 

Carbon disulfide 1 ,2-Dichloroethane 

Carbon tetrachloride 1,1-0ichloroethene 

Chlorobenzene c-1,2-Dichloroethene 

Chlorodibromomethane t-1,2-Dichloroethene 

Chloroethane 1 ,2-Dichloropropane 

Chloroform 1,3-Dichloropropane 

High Explosive Suite 

2-Amino-4,6-dinitrotoluene (2-AM-DNT) 

4-Amino-2,6-dinitrotoluene (4-AM-DNT) 

1,3-Dinitrobenzene (1,3-DNB) 

2,4-Dinitrotoluene (2,4-DNT) 

2,6-Dinitrotoluene (2,6-DNT) 

3,4-0initrotoluene (2,6-DNT) 

Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) 

Methyl-2,4,6-trinitrophenylnitramine (Tetryl) 
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Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

2,2-Dichloropropane 

1,1-Dichloropropene 

c-1,3-Dichloropropene 

t-1,3-Dichloropropene 

Ethylbenzene 

Hexachlorobutadiene 

2-Hexanone 

lodomethane 

lsopropylbenzene 

p-lsopropyltoluene 

4-Methyl-2-pentanone 

Methylene chloride 

Napthalene 

1-Propylbenzene 

Styrene 

Tert-Butylbenzene 

1,1,1-Trichloroethane 

Nitrobenzene (NB) 

2-Nitrotoluene (2-NT) 

3-Nitrotoluene (3-NT) 

4-Nitrotoluene (4-NT) 

Selenium 

Silver 
Sodium 

Thallium 
Vanadium 
Zinc 

1,1 ,2-Trichloroethane 

1 , 1,1,2-Tetrachloroethane 

1,1,2,2,-Tetrachloroethane 

Tetrachloroethane 

Toluene 

1,2,4-Trichlorobenzene 

Trichlorotrifluoroethane 

Trichloroethane 

Trichlorofluoromethane 

1,2,3-Trichloropropane -· 

1,2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 

Vinyl chloride 

Xylene (total) 

Octahydro-1,3,5, 7 -tetranitro-1,3,5, 7 -tetrazocine (HMX) 

1,3,5-Trinitrobenzene (1,3,5-TNB) 

2,4,6-Trinitrotoluene (2,4,6-TNT) 
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Semivolatile Organic Suite 
Acenaphthene 

Acenaphthylene 
Aniline 

Anthracene 
Azobenzene 

Benzo(a)anthracene 

Benzoic acid 
Benzo(b )fluoranthene 

Benzo(g,h,l)perylene 

Benzo( a)pyrene 

Benzyl alcohol 

Bis(2-chloroethory)methane 

Bis(2-chloroethyl)ether 
4-Bromophenylphenyl ether 
Butylbenzylphthalate 

Carbazole 

4-Chloroaniline 

4-Chloro-3-methylphenol 

2-Chloronaphthalene 

2-Chlorophenol 

4-Chlorophenylphenyl ether 

Chrysene 

Dibenzo(a,h)anthracene 

Radiochemical Suite 

Dibenzofuran 

1 ,2-Dichlorobenzene 
1 ,3-Dichlorobenzene 

1 A-Dichlorobenzene 
3,3'-Dichlorobenzidine 

2,4-Dichlorophenol 
Diethylphthalate 
Dimethyl phthalate 

2,4-Dimethylphenol 
2,4-Dinitrophenol 

Di-n-butylphthalate 

4,6-Dinitro-2-methylphenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octylphthalate 

Bis(2-ethylhexyl)phthalate 

Fluoranthene 

2-Fiurophenol 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Actinium-228 Cesium-137 Potassium-40 

Americium-241 Cobalt-57 Protactinium-231 
Annihilation radiation Cobalt-60 Protactinium-233 
Barium-140 - Europium-152 Protactinium-234m 

Bismuth-211 Lanthanum-140 Radium-223 

Bismuth-212 Lead-211 Radium-224 
Bismuth-214 Lead-212 Radium-226 
Cadmium-1 09 Lead-214 Radon-219 

Cerium-139 Manganese-54 Ruthenium-1 06 

Cerium-144 Mercury-203 Selenium-75 

Cesium-134 Neptunium-237 
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lndeno(1 ,2,3-cd)pyrene 
lsophorone 
2-Methylnaphthalene 

2-Methylphenol 
4-Methylphenol 

Naphthalene 
2-Nitroaniline 
3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

2-Nitrophenol 

4-Nitrophenol 

N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitroso-di-n-propylamine 

2,2'··oxybis(1-Chloropropane) 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrena 

1 ,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

Sodium-22 

Strontium-as 

Thallium-208 

Thorium-227 

Thorium-234 

Tin-113 

Uranium-235 

Yttrium-88 

Zinc-65 

Uranium, Total 

Surface Sampling at 
Canon de Valle, T A-16 

, I 



Appendix 8 

RESULTS OF QUALITY ASSURANCE/QUALITY CONTROL ACTIVITIES 

All samples and the chain of custody documentation were submitted to the SMO for off
site fixed analytical laboratory analyses. EPA SW-846 methods (EPA 1992, 1207) 
were used to analyze samples for TAL metals; they included flame atomic absorption, 
method 7 420; electrothermal vapor atomic absorption, method 7041 ; cold vaporization 
atomic absorption, method 7471; and inductively coupled plasma emission 
spectroscopy, method 6010. TAL metals include aluminum, antimony, arsenic, barium, 
beryllium, cadmium, chromium, lead, mercury, nickel, selenium, silver, and thallium. 
EPA SW-846 methods (EPA 1992, 40070) were used to analyze samples for SVOCs, 
and high explosives; methods included gas chromatography/mass spectroscopy, 
method 8270, for SVOCs; gas chromatography, and high-performance liquid 
chromatography, method 8330, for high explosives. Methods used to analyze samples 
for radionuclides were kinetic phosphorescence for total uranium, and gamma 
spectrometry. Data validation was performed on all data from the analytical 
laboratories. If data did not meet quality control standards or nonstandard analysis 
methods were used, data were qualified according the following codes: 

* J The associated numerical value is an estimated quantity. 
* J- associated numerical value is an estimated quantity biased low. 
* J+ The associated numerical value is an estimated quantity biased high. 
* R The data are unusable (compound may or may not be present). Resampling 

and reanalysis is necessary for verification. 
* UJ The material was analyzed for, but was not detected. The quantitation limit is an 

estimated quantity. 

8.1 Inorganic Analyses 

Water samples. Four water samples collected with a 24 hour automated sampler were 
analyzed for TAL metals , total suspended solids and nitrate/nitrite. Twenty three grab, 
stream-water samples were analyzed for TAL metals and nitrate/nitrite. 

Under request 2357 (four samples), QC criteria were met for the QC sample analyses. 
All sample data are considered valid and usable for screening assessment purposes. 

Under request 2609 (twenty three samples), QC criteria were not met for the matrix 
spike sample analyses. The percent recovery of aluminum was above below the upper 
control limit; therefore, data above the minimum detection limit for aluminum (twenty 
samples) were qualified J+ and those data that were below the MDL were qualified U. 
However, all sample data are considered valid and usable for screening assessment 
purposes. 

Sediment samples. Thirty one sediment samples were analyzed for TAL metals and 
nitrate/nitrite. 

Under request 2609 (thirty one samples), QC criteria were not met for the matrix spike 
and duplicate sample analyses. The percent recovery of antimony, cyanide, and nickel 
was below the lower control limit in the matrix spike sample; therefore, data above the 
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minimum detection limit for these three analytes were qualified J- and those data that 
were below the MDL were qualified UJ. The percent recovery of manganese was 
above the upper control limit in the matrix spike sample; therefore, data for manganese 
were qualified J+ in all 31 samples. The relative percent difference (RPD) for barium, 
chromium, manganese and silver was below the acceptance criteria in the duplicate 
sample analyses. This was most likely due to sample heterogeneity and the data these 
analytes were qualified P in the FIMAD database, but were not qualified in this report. 
However, all sample data are considered valid and usable for screening assessment 
purposes. 

8.2 Radiochemical Analyses 

Water samples. Four water samples collected with a 24 hour automated sampler were 
analyzed for natural uranium; the baseline data validation was completed with the TAL 
metals in request number 2357. Twenty three grab, stream-water samples were 
analyzed for radionuclides by gamma spectrometry. 

Under request 2357 (four samples), QC criteria were met. 

Under request 2610 (twenty three samples), QC criteria were met. 

Sediment samples. Thirty one sediment samples were analyzed for radionuclides by 
gamma spectrometry and for total uranium. 

Under request 2610 (thirty one samples), QC criteria were not met for a duplicate 
sample analysis set. Three duplicate analyses were completed on one sediment 
sample. Potassium-40 did not meet the three sigma criteria for the duplicate analyzed 
on sample 0816-96-0090; therefore, all results for potassium-40 were qualified J. 
However, all sample data are considered valid and usable for screening assessment 
purposes. 

8.3 Organic Analyses 

Water samples. Two water samples collected with a 24 hour automated sampler were 
analyzed for HE, VOCs and SVOCs. Twenty three grab, stream-water samples were 
analyzed for HE, VOCs and SVOCs. 

Under request 2352 (two samples), QC criteria were not met for the Lab Control 
Sample analyses. The per cent recovery was below the acceptance criteria. Data for 
HMX and RDX were qualified J-. Data for 1 ,3,5-TNB; 1 ,3-DNB; NB; and 2,4,6-TNT 
were qualified UJ. However, all sample data are considered valid and usable for 
screening assessment purposes. 

Under request 2613 (twenty three samples), QC criteria were met for the QC sample 
analyses with the exception that the 14 day holding time for extracting the HE samples 
was exceeded by 5 days. The water HE data was qualified PM. However, the sample 
data are nevertheless considered valid and usable for screening assessment purposes. 
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Under request 2356 (two samples), QC criteria were not met. The 7 day holding time 
for analyzing the VOC samples was exceeded by 5 days. The water VOC data was 
qualified PM in the FIMAD database, but were not qualified in this report. However, the 
sample data are nevertheless considered valid and usable for screening assessment 
purposes. 

Under request 2608 (twenty three samples), QC criteria were met for the QC sample 
analyses with the exception that the 7 day holding time for analyzing VOC water 
samples was exceeded by 1 day for samples 0816-96-0091 through 0816-96-0100 and 
by 3 days for samples 0816-96-0101 through 0816-96-0115. The VOC data was 
qualified PM in the FIMAD database, but were not qualified in this report. However, the 
sample data are nevertheless considered valid and usable for screening assessment 
purposes. For the SVOC data, QC criteria were met. The SVOC sample data are 
considered valid and usable for screening assessment purposes. 

Sediment samples. Thirty one sediment samples were analyzed for HE and SVOCs. 

Under request 2613 (thirty one samples), QC criteria were met. The HE sample data 
are considered valid and usable for screening assessment purposes. 
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Appendix C Analytical Data above Detection Limits 

Table C-1. 24 hour Composite Sample Results 
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Table C-2. Grab Sample Results 
Bolded values :2: SAL 
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