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The New Mexico Environment Department (NMED) DOE Oversight Bureau (Bureau) has
compiled and evaluated surface water data collected along the Rio Grande and Chama River
during the fourth quarter FFY 2009. Samples were collected following protocols outlined in
Quality Assurance Project Plans (NMED 2006, 2009) and Sampling and Analysis Plans (NMED
2009a) developed by the Bureau and using Oversight Bureau equipment and staff. Twenty
samples are evaluated in this report. Seventeen samples were collected during precipitation-
induced flow events from four locations along the Rio Grande and one along the Rio Chama.
The Bureau established sampling stations along the Rio Grande at Lyden, Otowi Bridge,
Buckman Landing, and upstream of the Alameda Bridge in Albuquerque and along the Rio
Chama at Chamita. Samples were collected that represent non-storm flows (baseflow) at two
locations; at the eastern bank of the Rio Grande upstream of the Alameda bridge (July 10™), and
Rio Chama at Chamita (August 10™). One sample collected at Buckman Landing (July 19™) was
rejected due to equipment malfunction. Samples were also collected from the Rio Grande at
Otowi Bridge, Buckman Landing, and Lower Los Alamos Canyon during a flow event on
October 13" where Los Alamos Canyon discharge was reaching the Rio Grande. The October
13"™ samples have been submitted for analysis but data from them are not available at the time of
this report.

During the spring of 2009 NMED held “listening sessions” in several towns across northern New
Mexico to help define environmental concerns of citizens. At the Albuquerque listening session,
members of the public asked if any Los Alamos National Laboratory (LANL) contaminants have
been found in the intake waters for the Albuquerque Bernalillo County Water Utility Authority
San Juan-Chama Drinking Water Project (ABCWUA S-JDWP). The same questions were raised
at other listening sessions about the City of Santa Fe Buckman Direct Diversion project along the
Rio Grande. The Bureau committed to collecting Rio Grande water samples upstream from the
ABCWUA S-JDWP intake (near the Alameda Bridge) and the proposed Buckman Direct
Diversion and analyzing them for radionuclides, polychlorinated biphenyls (PCBs),
dioxin/furans, and metals. The radionuclide, PCB, metals, suspended sediment concentration,
and particle size determination results are presented here. The samples for dioxin/furan have
been sent to laboratory for analysis but data from them are not available at the time of this report.

This study focused on collecting water samples from the Rio Grande at locations that would
provide insight to water quality upstream from the proposed Buckman Direct Diversion project



and the ABCWUA S-JDWP during wet weather events. Storm flows were expected to produce
the highest levels of suspended sediment and subsequently the highest levels of contaminants for
those constituents that commonly bound to sediment particles (e.g., radionuclides, PCBs).
Constituents typically found in storm water discharges from Los Alamos Canyon at LANL were
targeted to determine if past or current discharges from the Laboratory are detectible in the Rio
Grande during storm flow events.

Summary of Conclusions

Data evaluated do not indicate an influence from past LANL discharges on current water quality
conditions near drinking water diversions. The data were not sufficient to answer the same
question about current discharges because Los Alamos Canyon was not discharging at the time
the upstream or downstream samples were collected in the Rio Grande. Total PCB
concentrations were below the PCB human health and wildlife habitat water quality criteria at all
four locations upstream from and including the Buckman Direct Diversion, but the concentration
exceeded the criteria five times at the Rio Grande upstream from the Alameda Bridge.

Methods

Automated ISCO 3700 water samplers and ISCO 4230 flow meters were installed at each
location. The samplers and flow meters were stored in equipment boxes and powered by solar-
charged deep-cycle marine batteries. The ISCO flow meters are capable of recording stage
(water level) changes over time, enabling the automated samplers to collect an array of water
samples, and recording the sample history. Rating curves for each location were developed
using stage height measurements from each flow meter and comparing them to the nearest
upstream United States Geological Survey (USGS) gage flow measurements in cubic-feet-per-
second (CFS). These site-specific rating curves were used to determine a stage height increase
equivalent to approximately 250 CFS at the Chama river location or 500 CFS at the Rio Grande
locations within a one hour time period. After the flow meter identified an appropriate rate-of-
change in flow it initiated a sampling program in the automated sampler. When the samplers
were initiated a time delay of up to 35 minutes was included in the sampling program in order to
collect a sample as near as possible to the peak of a storm surge. After the delay the automated
sampler proceeded to fill two 1-liter amber glass bottles and six 1-liter nalgene bottles with river
water.

All sampling equipment was thoroughly decontaminated before deployment, new Teflon-lined
suction tubing was used and the sampler peristaltic tubing was replaced at the start of the
sampling season. The sampler pumped river water through the suction line twice to condition
the suction line with river water from the storm flow event prior to filling lab-certified clean
bottles.

One amber glass sample was analyzed by AXYS Analytical Services for PCBs using EPA
method 1668A HRGC/HRMS, and one amber glass sample was archived as backup and/or
dioxin/furan analysis. Two nalgene bottles were submitted to ARS Analytical LLC from which
500 ml was filtered and used for dissolved metal analyses. The remaining 1.5 liters was sent to
Desert Research Institute for suspended sediment concentration (SSC) and particle size analysis.
Four 1-liter nalgene containers were submitted to ALS Laboratory Group and analyzed for gross
alpha/beta, isotopic uranium (U-234, U-235, U-238), isotopic plutonium (Pu-238 and Pu-



239/240), cesium-137, strontium-90, radium-226 and radium-228. The analytical laboratory
increased the alpha spectroscopy count times for plutonium measurements from 300 minutes to
1000 minutes in order to improve the detection limits within the range of regional fallout
background levels.

Data Quality and Assurance

Level four data quality packages were obtained for all PCB data presented. All PCB results are
blank corrected in Excel spreadsheets using procedures described in §17.6.1.4.4 of EPA Method
1668A (EPA 1999). These procedures are used to eliminate potential bias from laboratory
influences. Worksheets containing all raw, blank corrected data and all data quality
documentation are available upon request.

Nearly all of the detections reported from the locations upstream from and including Buckman
Landing and the single baseflow sample collected from the Rio Grande upstream from the
Alameda Bridge were “J” flagged results. Values flagged by the laboratory as “J” indicate that
the result is greater than the sample detection limit (SDL) but less than the method detection
limit (MDL) and are estimated values. The laboratory we used reported PCB congener SDLs
ranging from 1 to 2 pg/L and MDLs ranging from 2.5 pg/L to 36.4 pg/L. For calculating total
PCB concentration using USEPA Method 1668A or 1668B congener methods, “J” flagged
values for individual congeners are to be included in the sum which is used for Assessment
(NMED 2010). The NMED does not determine a minimum quantitation limit for total PCB and
the total PCB results may include estimated values.

The “J” flagged data from the five storm flow samples collected in the Rio Grande upstream
from the Alameda Bridge on average, constituted less than 1% of the total PCB result. These
five samples had on average less than 25% of the detected results “J” flagged and the majority
(68% to 81%) of the detections were at high enough levels to be considered quantifiable. Any
relationships or correlations discussed in this paper for PCBs in the locations upstream from and
including Buckman Landing or the baseflow sample collected at the Rio Grande upstream from
the Alameda Bridge have a lower level of certainty associated with them. The higher percentage
of quantifiable results for the storm flow samples collected at Rio Grande upstream from the
Alameda Bridge provide a much higher level of certainty that the correlations and relationships
discussed are valid.

All but four cadmium measurements are reported below detection levels. The four detections
were “J” flagged by the laboratory, and they are considered estimated values. The cadmium
detection levels are adequate to determine that cadmium did not exceed acute aquatic life
criteria, but they were inconclusive for determining chronic aquatic life criteria compliance. The
0.4 png/L detection limit is nearly twice as high as the average chronic criterion of 0.26 pg/L.

All lead results were less than their detection limits but in three instances the detection limit was
higher than the sample-specific chronic life criteria.

One sample, collected from the Rio Grande at Buckman Landing on July 19, was inadvertently
collected when the sample port and stage sensor line were covered by sand. The data from that
sample are presented for completeness but are not representative of baseflow or storm flow



conditions in the Rio Grande and should not be used for assessment or development of
correlations.

Duplicate Error Ratio
The Bureau evaluated the validity of duplicate radiochemistry results by using the Duplicate
Error Ratio (DER). The DER is defined as:

DER - /S-=D/

Where:
/S — D/ = is the absolute value of the difference in the result from the sample minus the result of
the duplicate:

UZ = is the square of the sample’s sigma

O'i) = is the square of the duplicate’s sigma

Four cesium-137 and potassium-40 results and duplicates were evaluated. The results, with their
associated uncertainties, are statistically equivalent.

One result for cadmium-109 in the duplicate analysis for Rio Grande upstream from the Alameda
Bridge collected on September 11 and one result for scandium-46 in the duplicate analysis for
Rio Grande at Buckman on July 4 had a DER > the Warning Limit of 1.42.

The Bureau evaluates the DER at the 26 confidence interval. A DER less than or equal to 1.42
indicates that the results, with their associated uncertainties, are statistically equivalent. A DER
greater than 1.42 places the results in the 26 “warning” range. A DER greater than 2.13 places
the results outside the 36 control range.

Most gamma spectroscopy values were non-detect with the exception of some tentatively
identified isotopes and estimated values.

Data Evaluation

Data results are compared to the applicable water quality criteria for the various reaches of the
Rio Grande watershed studied. The uses are designated and defined by the Water Quality
Control Commission (WQCC) in 20.6.4 NMAC State of New Mexico Standards for Interstate
and Intrastate Surface Waters. Numeric criteria for these uses are found in 20.6.4.900 ] NMAC.

The designated uses for the reach of the Rio Grande from Alameda Bridge upstream to the
Angostura diversion works (20.6.4.106) are irrigation, marginal warmwater aquatic life,
livestock watering, wildlife habitat and secondary contact. The designated uses for the reach of
the Rio Grande from the headwaters of Cochiti reservoir upstream to Rio Pueblo de Taos
(20.6.4.114 ) are irrigation, livestock watering, wildlife habitat, marginal coldwater aquatic life,



primary contact and warmwater aquatic life. A public water supply use and criteria for five
radionuclides were proposed for reach 20.6.4.114 at the 2009 Triennial Review. The designated
uses for the reach of the Rio Chama from its mouth on the Rio Grande upstream to Abiquiu
reservoir (20.6.4.116 ) are irrigation, livestock watering, wildlife habitat, coldwater aquatic life,
warmwater aquatic life and secondary contact.

Tables 1 through 7 contain the analytical data obtained for this study. Table 8§ outlines former
PCB end uses for various Aroclors (commercial mixtures of PCBs). Figures 1-38 identify the
sample locations for the study, hydrographs, and sample history used to help evaluate and
describe the data. Figures 39 through 41 demonstrate correlations between contaminant
concentrations and suspended sediment concentration. Figures 42 through 50 demonstrate PCB
homologue distributions, a useful tool for identifying similarities and differences between
locations.

Figure 1 shows the Rio Grande and Chama River monitoring locations sampled in this study.
The Lyden location on the Rio Grande is approximately 4.4 miles upstream from the confluence
with the Chama River. The Chama River at Chamita location is 2.9 miles upstream from the
confluence with the Rio Grande. The Otowi Bridge location is 14.9 miles downstream from the
Chama River confluence and Buckman Landing is 3.2 miles further downstream. The Rio
Grande above Alameda location is 56 miles downstream from Buckman Landing, and it is
located 1.3 miles upstream from the Alameda Bridge.

Figure 1a depicts the location of the sampler at Rio Grande above Alameda. The sampler is
located in the Rio Grande, one third of a mile downstream from the North Diversion Channel
and the Rio Grande confluence and approximately 1.3 miles upstream from the Alameda Bridge.
The intake structure for the Albuquerque Bernalillo County Water Utility Authority San Juan-
Chama Drinking Water Project is located approximately 1/4 mile downstream from the Alameda
Bridge and approximately 1.5 miles downstream from the sampler location. The original
sampler location was at the intake structure and was moved upstream to this location after we
found that the automatic adjusting dam structure at the intake prevented our sampler from
detecting storm surge flows. In addition, our sampler spuriously tripped repeatedly due to
regular fluctuations in river level caused by the adjusting dam.

The USGS manages discharge measurement stations (gages) at the North Diversion Channel
(NDC) and along the Rio Grande near Alameda, San Felipe, Otowi Bridge, Embudo, and the Rio
Chama near Chamita. Flow measurements from each gage are presented in Figures 2 — 38 for
each sampling event. The figures include relevant hydrographs from USGS gages and the ISCO
flow meter chart strips associated with each sampling location and event, including notation
indicating the time of sample collection. For the Rio Grande upstream from the Alameda Bridge
sampling location, the flow measurements from the San Felipe gage station are included even
though it is located approximately 22 miles upstream from the sampling location. This is the
nearest upstream gage on the Rio Grande to that location. It demonstrates potential influences
from Cochiti Reservoir releases, and it does not incorporate potential storm flows from
Bernalillo, Corrales, or the Jemez River.



All Buckman landing hydrographs were generated using Otowi Gage discharge data and
applying travel time corrections that ranged from 35 minutes to 49 minutes. Travel time was
estimated by measuring the time of peak flow at both the Otowi Gage and the Buckman landing
flow meter. Travel time averaged 44 minutes with the highest discharges resulting in the shortest
travel times. The Buckman landing hydrographs assume no head loss into the stream bed over
the = 3 mile distance and no input from Pajarito Plateau streams (i.e., Los Alamos Canyon).
Review of provisional flow data from the E110 gage in lower Los Alamos Canyon (Mclnroy
2010) show that Los Alamos Canyon flowed only once from April through September 2009.
That flow was for 1 hour and 20 minutes on July 31, 2009 and peak flow was 5.5 CFS. The
sampler at Buckman Landing collected a sample on July 30, 2009 and did not detect a storm
flow event on July 31, 2009.

Results

PCB Introduction

PCBs are mixtures of synthetic organic chemicals with the same basic chemical structure and
similar physical properties that range from oily liquids to waxy solids. No known natural
sources of PCBs exist. Because they are non-flammable with properties of chemical stability,
high boiling point, and electrical insulation, PCBs were used in hundreds of industrial and
commercial applications. Prior to 1974, PCBs were used both for nominally closed applications
(e.g., capacitor and transformers, and heat transfer and hydraulic fluids) and in open-end
applications (e.g., flame retardants, inks, adhesives, microencapsulation of dyes for carbonless
duplicating paper, paints, pesticide extenders, plasticizers, polyolefin catalyst carriers, slide-
mounting mediums for microscopes, surface coatings, wire insulators, and metal coatings) (see
ASTDR 2000). While the production of PCBs was banned in 1979 there are many PCB
containing applications still in use which can become source terms for PCB in the environment.
Aroclors were commercial mixtures of PCBs which were best suited for various commercial
uses. Table 8 shows former PCB end uses for various Aroclors (adapted from ASTDR 2000).
These may be useful for focusing on potential source terms for PCBs found in sediments or
storm water investigations.

Total PCB

Analytical results for total (unfiltered) PCBs are found in Table 1. Total PCB concentrations
were below the WQCC human health criteria of 640 pg/L in all thirteen samples collected at the
locations upstream from and including Buckman Landing. Results for these 13 samples ranged
from 2 pg/L to 443 pg/L.

Total PCB concentrations exceeded both the human health criteria and the wildlife habitat
criteria of 14,000 pg/L in five of the six samples collected from the Rio Grande upstream from
the Alameda Bridge station. The single sample from this location that did not exceed either
criterion was a non-storm flow sample collected to determine baseflow conditions in the Rio
Grande. Results from these six water samples ranged from 87 pg/L to 389,954 pg/L and had
average and median concentrations of 142,696 pg/L and 88,936 pg/L respectively.

Aroclor Equivalent Evaluation
Aroclor equivalents were calculated based on the PCB congeners detected in the five Rio Grande
above Alameda storm flow samples and are displayed in Table 1. The calculations for Aroclor




equivalents are performed using algorithms provided to NMED by AXYS Laboratory. In the
storm flow samples from the Rio Grande location upstream from the Alameda Bridge, Aroclor
1248, Aroclor 1254, and Aroclor 1260 comprise from 97% to 99% of all PCBs found. Aroclor
1260 provides from 73% to 82 % of the total PCB load at that location.

PCB Homologue Evaluation

There are 209 possible PCB compounds called congeners. The PCBs can also be categorized by degree
of chlorination. The term “homologue” is used to refer to all PCBs with the same number of chlorines
(e.g., trichlorobiphenyls have 3 chlorine atoms). There are ten possible homologue groups
(monochlorbiphenyl to decachlorbiphenyl). These homologue patterns can be used to evaluate
samples from different locations for similarities or differences without the confounding issue of
relative concentration differences. Various source terms may have unique fingerprints based on
their homologue patterns and may be ruled out or implicated as contributing factors in the PCB
loading of a waterbody.

PCB homologue patterns from locations upstream from and including Buckman Landing
samples (Figures 42, 43, 44, and 46) show a preponderance of lower-chlorinated congeners and
in general, a bi-modal distribution, while homologue patterns for Rio Grande above Alameda
(Figures 45 and 47) are dominated by higher-chlorinated congeners. Generally, the Rio Grande
at Buckman Landing samples show an increase in the percentage of higher-chlorinated
congeners when compared to those samples collected at Otowi Bridge (Figure 43 and Figure 44).
The baseflow sample collected at Rio Grande above Alameda (July 10) shows a slight
contribution from lower-chlorinated congeners but this disappears under storm flow conditions
(Figure 45). These homologue pattern distributions suggest that the PCBs found at Rio Grande
above Alameda are from a different source than those found upstream of Cochiti Reservoir.

PCB and Suspended Sediment Correlation

PCBs are hydrophobic (meaning “water fearing”). These kinds of chemicals do not readily
dissolve in water but instead adsorb to sediment (USGS 2002) and organic materials and become
suspended in the water column during high flow events. These chemical contaminants move
downstream with the sediments to which they’ve bonded. The fine grained sediment containing
the greatest amount of organic material tends to have the highest contaminant levels (ATSDR
20006).

Measurements of PCB concentrations in the stormwater and base flow samples and the
calculation of PCB concentrations in the suspended sediments are listed in Table 1. Total PCB
concentrations in suspended sediment (pg/g) is calculated by dividing the total PCB
measurements in water (pg/L) by the suspended sediment concentrations (g/L) and are found in
Table 1. Calculating PCB concentrations in suspended sediments is an important tool to answer
source identification questions because the calculation eliminates the variability in water column
measurements due to variable suspended sediment concentrations. We compared the mean
values of the five storm flow samples from the Rio Grande above Alameda to the twelve other
storm flow samples collected in this study. From the upstream data set, we generated a reference
value of 225 pg/g total PCB based on the mean plus 2 standard deviations of the data set for PCB
in suspended sediment. This reference value represents the largest probable value, at a 95%
confidence level, for PCB in suspended sediments found in storm flow for all the sites located
upstream from and including Buckman Landing. The mean concentration of total PCB in



suspended sediment (calculated) of the five storm flow samples from the Rio Grande above
Alameda from this study is 93,184 pg/g or over 400 times higher than the suspended sediment
reference value.

Figure 50 shows that the median and range of the total PCB in suspended sediment concentration
generally increased across downstream stations. Median suspended sediment concentrations
were comparable in the Chama River at Chamita (26 pg/g), the Rio Grande at Otowi (30 pg/g)
and the Rio Grande at Buckman (33 pg/g). In contrast, the median concentration of suspended
sediment PCBs in the Rio Grande above Alameda was three orders of magnitude higher (78,128
pg/g). That difference is substantially greater than the variability among the upper stations, as
indicated by the range of their values. These comparisons suggest that the PCB levels in
suspended sediment from storm flow samples collected from the Rio Grande above Alameda
location are not representative of suspended sediments in the Rio Grande at sites located
upstream from and including Buckman Landing collected in this study.

We also compared the suspended sediment PCB values in Rio Grande above Alameda storm
flow samples to the values found in sediment deposits from the Rio Grande collected during a
2002 — 2003 LANL and NMED Cooperative PCB study (unpublished data). In that study,
sediment samples were collected from six locations along the Rio Grande from Embudo south to
Albuquerque. Locations included Rio Grande at Embudo, Otowi Bridge, near White Rock
(below Ancho Canyon), Pefia Blanca, Angostura Diversion, and below Albuquerque (upstream
of [-25). These sediment samples were collected with bias towards the finest grained sediments
available at each location. One additional sample of sediments from the Rio Grande at
Angostura Diversion was collected by the Surface Water Quality Bureau (SWQB) in 2005
(unpublished data) and is included in the assessment illustrated in Figure 49. Using only data
from upstream of the Rio Grande above Alameda location, we generated a reference value of
1,035 pg/g total PCB based on the mean plus 2 standard deviations of the data set for the
upstream sediments in the Rio Grande. This reference value represents the largest probable
value, at a 95% confidence level, for PCB in sediments for the data set from the upstream
locations in the Rio Grande. The mean concentration of total PCB in suspended sediment
(calculated) of the five storm flow samples from the Rio Grande above Alameda from this study
is 93,184 pg/g which is 90 times the generated reference value. This also suggests that the PCB
levels in suspended sediment from storm flow samples collected from the Rio Grande above
Alameda are not representative of Rio Grande sediments previously collected.

It should also be noted that the baseflow sample of the Rio Grande above Alameda had a
suspended sediment PCB concentration that exceeded all upstream storm flow samples with the
exception that it was comparable to the 7/30/09 Buckman storm flow sample. It also contains
higher percentages of heavier chlorinated homologues and is similar to the PCB patterns found in
storm flows at the same location. This suggests that baseflow transport of suspended sediment
PCBs could also be significant for the Rio Grande upstream of the Alameda Bridge.

We also compared the PCB homologue patterns in suspended sediment from storm flow samples
collected from the Rio Grande above Alameda to PCB homologue patterns found in fish tissue
samples collected by SWQB in 2007 and 2008 (unpublished data). Figure 48 shows a similar
homologue pattern in fish tissue and the suspended sediments found in storm flow.



Dissolved Metals

Samples for dissolved metals were filtered by the analytical laboratory. Dissolved (filtered)
metal results are provided in Table 2. WQCC aquatic life criteria for cadmium, chromium,
copper, lead, nickel, silver, and zinc are sample specific and depend on water hardness. All
hardness dependent acute aquatic life criteria were calculated based on the hardness value
derived from the dissolved calcium and magnesium concentration of each sample. Calculated
sample-specific hardness values are also presented in Table 2.

All analytical results for dissolved metals are below the sample-specific acute aquatic life
criteria.

Comparisons to the chronic criteria were only conducted on the single base flow sample (July
10) collected from the Rio Grande above Alameda because the chronic criteria only apply during
stable hydrological conditions (NMED, 2009c). The cadmium result of 0.99 pg/L in that sample
was greater than the chronic aquatic life criteria 0.23 ug/L. However, it should be noted that the
result is “J” flagged, is greater than the detection limit, and is considered an estimated value by
the analytical laboratory.

All lead, mercury, selenium and silver values were below their detection limits.

The Rio Grande above Alameda 9/11/09 sample had elevated metals compared with all other
samples (Cr, Fe, Mn and Ni). The SSC was relatively low (513 mg/L), it was the third lowest in
the study data set, and flows from the NDC were moderate (900CFS) during this event.
Dissolved iron and manganese can be indicators of water flushed out of areas with low redox
potential (e.g. wetlands, marshes). This may be associated with the anoxic conditions found in
the embayment area of the NDC prior to the confluence with the Rio Grande. Also, the observed
levels of chromium and nickel could suggest anthropogenic sources near Albuquerque. Further
investigations should consider the potential of elevated metals at this location.

Radionuclides

Radionuclide analyses were run on nineteen samples, eighteen storm flow and one baseflow
samples and are found in Table 3 and Table 4. Gross alpha results have been adjusted by
subtracting all uranium and plutonium measurements as described in 20.6.4.7 B NMAC.
Adjusted gross alpha results exceeded the livestock watering criterion of 15 pCi/L once at each
of the following locations: Rio Chama at Chamita (39 pCi/L), Rio Grande at Otowi (24 pCi/L),
Rio Grande at Buckman (18 pCi/L), and three times at Rio Grande above Alameda (33 pCi/L, 32
pCi/L, and 21 pCi/L).

Gross beta results range from 4.5 pCi/L to 60 pCi/L. The highest measurement for gross beta
was found at Rio Grande above Alameda (60 pCi/L), followed by Rio Chama at Chamita (59
pCi/L), then Rio Grande above Alameda (56 pCi/L), Rio Grande at Otowi (45 pCi/L), and the
Rio Grande at Buckman Landing (39 pCi/L). There is no surface water quality criterion for beta
photon activity.



Uranium-234 was detected in each sample and ranged from 0.57 pCi/L to 2.5 pCi/L. Uranium-
235 was detected in eight of fourteen samples and ranged from 0.14 pCi/L to 0.47 pCi/L.
Uranium-238 was detected in each sample and ranged from 0.32 pCi/L to 2.3 pCi/L. The
uranium-238 and uranium-234 ratios are similar (nearly 1:1). The uranium criterion for livestock
watering is 5,000 pCi/L.

Plutonium-238 was detected in one sample from Rio Chama at Chamita at 0.0052 pCi/L. The
result is very near the minimum detectable activity and less than two sigma and could be a false
positive. Sigma is a statistical measure of uncertainty associated with each measurement.
Normally, two sigma is used to reflect a 95% confidence interval around the reported value,
sometimes three sigma is used to define a much greater confidence interval of 99.9%.

Plutonium-239/240 was detected in seven of the nineteen samples analyzed. Five samples are
considered true detections as their activity was greater than the minimum detectable activity and
also greater than three sigma. They are from single events at Rio Chama at Chamita (0.05
pCi/L) and Rio Grande at Otowi (0.033 pCi/L), and from three events at Rio Grande above
Alameda (0.035 pCi/L, 0.015 pCi/L, and 0.013 pCi/L). The other two detections, Rio Grande at
Buckman (0.015 pCi/L), Rio Grande above Alameda (0.011 pCi/L) could be false positives as
the results are greater than the minimum detectable activity but only slightly greater than two
sigma. There is no current criterion for plutonium-239/240. However, all detections for
plutonium-239/240 are well below the proposed criterion of 1.5 pCi/L for public water supply on
the main stem Rio Grande (reach 20.6.4.114). The highest value for plutonium-239/240 found
was 30 times less than the proposed criterion.

Plutonium concentration in water is strongly correlated to SSC (Englert, et. al. 2004) and it
usually binds to sediment, particularly fine grained particles. Plutonium-239/240 values in
suspended sediment (pCi/g) are calculated by dividing the plutonium measurements in water
(pCi/L) by the suspended sediment concentrations (g/L) and are found in Table 4. We compared
those calculated values to the plutonium-239/240 background reference of 0.02 pCi/g for
reservoir sediments, from McLin and Lyons, 2002. We chose this reference value as the most
representative matrix to compare to suspended sediments in storm flow due to the high
percentage of fine sediment particle sizes in reservoir sediment.

This comparison indicates the calculated plutonium-239/240 concentrations in suspended
sediment from the sample collected at Alameda on September 11 is larger than the reference
value. The calculated value of 0.025 pCi/g for the Alameda samples is near the 0.02 pCi/g
reference. We suspect that the analytical uncertainty is also propagated by combining the two
analyses, the plutonium and suspended sediment measurements each containing its own degree
of uncertainty, in a calculation. Our conclusion is that the plutonium measurements in the Rio
Grande storm flow samples are indistinguishable from plutonium in sediments originating from
integrated world-wide atmospheric fallout.

Cesium-137 and strontium-90 measurements are below their sample specific minimum
detectable activities. There are no criteria for cesium-137 or strontium-90 for any of the
designated uses in these reaches though a criterion for cesium-137 was proposed by NMED at
the 2009 Triennial Review.
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Radium-226 + radium-228 are highest in the July 21 sample from Rio Grande at Alameda at 8.3
pCi/L followed by the July 22 sample from the Rio Grande at Otowi (2.7 pCi/L) and the June 26
sample from Rio Chama at Chamita (2.6 pCi/L). The remaining values range from non-detects
to 1.8 pCi/L. Radium-226 + radium-228 values did not exceed the applicable 30 pCi/L livestock
watering criterion.

Suspended Sediment Concentration and Particle Size Determinations

Suspended sediment concentration and particle size data are presented in Table 5 through Table
7. We use suspended sediment concentration and particle size determinations to evaluate whole
water samples for relationships. Suspended sediment concentration has been shown to be
positively correlated to contaminant concentration in unfiltered water samples. This has been
demonstrated for plutonium-239/240 (Englert, et. al., 2004) and it appears to be true (this study)
for gross alpha and PCBs.

We tested whether a relationship existed between suspended sediments, PCBs, and other
contaminants by creating Excel scatter plots. These plots compared pairs of SSC and
contaminant concentrations, and developed R” values and equations that described the
relationships. The square root of R? is the linear correlation coefficient r. The linear correlation
coefficient r (or Pearson product moment correlation coefficient) measures the strength of the
linear relationship between paired x and y values in a sample (Triola 1999). Figure 39 through
41 are examples of these comparisons.

In the case of Figure 39, the x and y are the concentrations of suspended sediments and total
PCBs measured in six samples from the Rio Grande at Alameda. An R” value of 0.8442 or linear
correlation coefficient r value of 0.919 was derived. The r value is greater than the critical value
0.917 for a significance level 0.01 for n = 6 (found in Table A-6. Critical Values of the Pearson
Correlation Coefficient r, page 724 in Triola 1999) indicating a significant correlation at a 99%
confidence level. A strong correlation exists suggesting that the equation (Total PCBs =
167.38*(SSC) — 80581) could be used to predict the concentration of one parameter if the other
is known, i.e. total PCB concentration of a sample from similar circumstance could be predicted
if the SSC is known.

Comparisons of PCB concentrations and SSC from upstream Rio Grande and Chama stations
demonstrated a lack of correlation. PCB measurements were very low and suggest the relative
analytical and sampling uncertainty overwhelmed any potential correlation or that source terms
were ubiquitous.

Further comparisons are demonstrated in Figures 40 and 41 for SSC and gross alpha. Figure 40
identifies the correlation between SSC and gross alpha for all samples collected. It demonstrates
a poor correlation, R2 = 0.0349 or r = 0.1868, much less than a critical value 0.468 for n=18 and
a 0.05 confidence level. The poor correlation is due to a single influential outlier that has an
unusually low gross alpha measurement relative to its paired SSC value.

In the case described by Figure 40, it appears that a correlation may exist except for one pair of

SSC and gross alpha measurements. Upon further examination of the particle size
determinations, we found this sample contained a much larger content of sand than all the others.
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It contained 91% sand relative to an average 21% for all other samples. Alternatively, this
sample contained only 8.8% silt and clay relative to an average 78% for the remaining samples.

In addition, the strip chart from the flow meter indicates an oscillating stage height which
indicates plugging of the sensor line. We suggest there was a sampling inconsistency associated
with the sample. The sampling inlet most likely had been temporarily covered by sand during
collection and did not produce a representative sample of the water column. The sampling port
is fixed along the bank and the river stage is dynamic. During periods of low flow, the river
stage recedes and drops new sediments in the river channel, in this case temporarily covering our
sample inlet.

Removing this outlier pair and re-evaluating the remaining set of samples in Figure 41, the
correlation coefficient r increases to 0.8134 (R2=0.6913). The r value is larger than the critical
value 0.606 for n=17 (the remaining number of samples) and a 0.01 confidence level. This
demonstrates a significant correlation of SSC to gross alpha at 99% confidence, and that
relatively large grained sand particles are not as effective as silts and clays in transporting gross
alpha contaminant loads.

Summary

This study focused on collecting water samples from the Rio Grande at locations that would
provide insight to water quality upstream from the proposed Buckman Direct Diversion project
and the Albuquerque Bernalillo County Water Utility Authority San Juan-Chama Drinking
Water Project during wet weather events. Storm flows were expected to produce the highest
levels of suspended sediment and subsequently the highest levels of contaminants for those
constituents that commonly bind to sediment particles (e.g., radionuclides, PCBs). Constituents
typically found in storm water discharges from Los Alamos Canyon at LANL were targeted to
determine if past or current discharges from the Laboratory are detectible in the Rio Grande
during storm flow events. There were no concurrent discharges from Los Alamos Canyon
during the sampling dates evaluated. The data suggest:

1. The data evaluated does not indicate an influence from past LANL discharges on
current water quality conditions near drinking water diversions;

2. The data were not sufficient to answer the same question about current LANL
discharges because Los Alamos Canyon was not discharging at the time the upstream
or downstream samples were collected in the Rio Grande;

3. NMED proposes to further explore the question of current discharges by evaluating
samples collected while Los Alamos Canyon was discharging (10/13/09) when that
data set is available. The NMED will continue to evaluate ongoing monitoring
efforts.

4. Adjusted gross alpha results exceeded the livestock watering criterion of 15 pCi/L
once at each of the following locations: Rio Chama at Chamita (39 pCi/L), Rio
Grande at Otowi (24 pCi/L), Rio Grande at Buckman (18 pCi/L). The criterion was
exceeded three times at Rio Grande location upstream from the Alameda Bridge (33
pCi/L, 32 pCi/L, and 21 pCi/L).

5. There is a significant positive correlation of SSC to gross alpha activity indicating
that SSC and gross alpha activity will increase or decrease proportionally.
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6. Plutonium-239/240 was detected in seven water samples but the highest value found
was 30 times less than the proposed water quality criteria. Evaluation of the
plutonium-239/240 levels in the suspended sediments show they are
indistinguishable from plutonium originating from integrated world-wide
atmospheric fallout. There were no detections of cesium-137 and strontium-90.

7. Concentrations of dissolved metals remained below their respective acute aquatic life
criteria in all samples.

Evaluations of the concentrations of total PCB and homologue distributions of PCBs found in the
Rio Grande upstream of the Alameda Bridge generated the following observations:

1. Total PCB exceeded the PCB human health and wildlife habitat water quality criteria
five times at Rio Grande above Alameda;

2. The median concentrations of PCB in suspended sediment from storm flow samples
collected from the Rio Grande above Alameda are not representative of those found
in the Rio Grande above Buckman Landing collected in this study and are two to
three orders of magnitude greater;

3. The concentration of PCB in suspended sediment from storm flow samples collected
from the Rio Grande above Alameda are not representative of upstream Rio Grande
channel sediments sampled in previously studies (unpublished data);

4. The PCB homologue patterns found at Rio Grande above Alameda suggest that the
PCBs found there are from a different source than those found upstream of Buckman
Landing

5. The PCB homologue patterns found at Rio Grande above Alameda (this study) are
similar to those previously collected downstream of Albuquerque (unpublished data)

6. The PCB homologue patterns found at Rio Grande above Alameda are similar to
those found in fish tissue samples collected from the Rio Grande near Albuquerque.

7. There is a positive correlation between total PCB and SSC at the Rio Grande above
Alameda sampling location suggesting that the concentration of total PCBs may be
predictable for this location if the SSC is known.

8. Additional PCB source investigations in the Albuquerque area may be needed.

Recommendations

Data from samples collected while Los Alamos Canyon was discharging (10/13/09), may
provide additional insight into LANL’s role in Rio Grande water quality and will be provided
along with dioxin/furan data in a supplement to this report when available.

1. Additional sampling of storm flow events along the Rio Grande is recommended,
especially when Los Alamos Canyon flows are reaching the Rio Grande to determine
LANL’s influence (if any) on Rio Grande wet weather water quality.

2. As additional PCB source investigations are conducted, potential source areas such as
industrial areas, natural gas transmission lines, rail lines, power generation facilities and
power transformers along electrical transmission lines should be considered.
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Table 1. Total PCB, Homologue, SSC and Calculated Total PCB in Suspended Sediment Results in Storm Flow from the Rio Grande and

Chama River 2009
Sample Type Homologue Totals
Total PCB in
Sample Location (5) SOMWater, 0 gy TOWIPCB (sum g Suspended oo o pici Tl TE-CI Pe-Cl Hx-Cl Hp-Cl Oc-Cl NoCl De-cl ~Aroclori248 - Aroclor1254 — Aroclor 1260
(B) Base flow of congeners) Sediment Equivalent Equivalent Equivalent
(Calculated )
pg/L mg/L pg/g pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L % of Total PCB % of Total PCB % of Total PCB
Rio Chama at s 6/26/2009  20:05 109 4,257 26 0 2 17 61 4 6 5 12 1 0
Chamita
Rio Chama at s 7/13/2009  18:11 99 946 105 0 4 21 65 0 2 4 4 0 0
Chamita
Rio Chama at s 7/21/2009  20:11 5 1,040 5 0 0 0 4 0 0 0 1 0 0
Chamita
Rio Grande at s 9/13/2000 3:14 2 405 4 0 0 0 1 1 0 0 0 0 0
Lyden
Rio g;z;‘v‘i’e at s 6/26/2009 23:45 243 1,912 127 12 45 88 14 25 33 17 8 0 2
Rio Grande at s 71412009 17:36 7 410 17 0 0 3 2 1 1 1 0 0 0
Otowi
Rio g{i&‘?e at s 7/22/2000  0:07 70 1,011 37 2 7 24 10 10 10 6 1 0 0
Rio g;‘;‘al‘?e at s 8/13/2009 18:23 45 1,896 24 0 0 10 2 3 14 11 3 0 1
Rio Grande at s 6/27/2000 0:34 68 1,361 50 0 4 21 3 1 20 14 3 0 2
Buckman
Rio Grande at s 7/4/2009  18:18 7 534 13 0 0 1 0 0 1 3 1 0 0
Buckman
Rio Grande at s 7/30/2009 14:54 443 1,523 201 0 25 71 63 97 129 50 6 2 0
Buckman
Rio Grande at s 8/13/2009  19:09 23 1,393 16 0 0 8 0 2 8 2 0 1 1
Buckman
Rio Grande above B 7/10/2009  14:30 87 347 252 0 6 13 3 1 31 30 4 0 0
Alameda
Rio Grande above s 7/21/2009  19:42 389,954 2407 162,031 49 2036 2933 9,566 43,138 167,688 133,680 28,667 1,869 328
Alameda 5 12 81
Rio Grande above s 9/9/2009  22:42 79,697 1,020 78,128 10 409 387 1282 7,292 39,420 24567 5854 427 49
Alameda 4 12 82
Rio Grande above s 9/11/2000  20:24 43,742 513 85312 13 401 449 1401 5565 18,503 13,695 3406 275 34
Alameda 6 14 76
Rio Grande above s 9/16/2009  23:15 111,149 1,645 67,587 11 580 654 2,239 11,970 52,179 35782 7,219 462 43
Alameda 4 13 80
Rio Grande above s 9/17/2009  11:50 88,936 1221 72,864 5 533 825 2,649 11724 40,297 26824 5614 413 51
Alameda 6 17 73
Table 1a Non-representative Data
Homologue Totals
Total PCB in
Sample Location Sample Type Date Time Total PCB (sum SSC Susp_ended Mono-Cl Di-Cl  Tri-Cl TE-CI Pe-Cl Hx-CI Hp-Cl Oc-CI No-Cl De-Cl
of congeners) Sediment
(Calculated )
po/L mg/L pa/g pg/L pg/l  pg/lk  pg/l  pglk  pg/L  pglk  pg/l  pgll  pglL
Rio Grande at Equipment 2165009 23:46 7 7,544 1 0 0 5 0 0 0 0 0 0 1
Buckman Malfunction
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Table 2. Dissolved Metals Results in Storm Flow from the Rio Grande and Chama River 2009

Sample
Type (S)
Sample Storm Date  Time Ag Al As B Ba Be ca cd Co cr cu Fe K Mg Mn Na Ni Pb sb Se siTl v Zn Hg Hardness
Location (Calculated)
Water, (B)
Base Flow
Units ug/L ug/L ug/L ug/L ug/L ug/L ug/L  ug/L ug/L ug/L ug/L ug/L ug/L _ug/L ug/L ug/L  ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L
ztlocﬁ:\m: s 6/26/2009 20:05 0.72 U 158 U 4.43 U 975  0.39 J 46,100 0.43 U 049 J 054 J 2.07 U 9.65 U 2,170 6,010 0.34 U 12,400 0.71 U 1.83 3.37 U 561 U 26 U 742 123 U 0.05 140
:t'"cﬁ:‘;“l:: s 7/13/2009 18:11 0.72 U 158 U 4.43 U 654 045 J 39,600 044 J 079 J 05 U 2.07 U 9.65 U 1,940 5400 0.34 U 10,700 0.71 U 1.83 3.37 U 561 U 26 U 556 123 U 005 121
::%ﬁg;?:: s 7/21/2009 20:11 0.72 U 158 U 4.43 U 553  0.41 J 34,300 043 U 041 J 05 U 2.07 U 9.65 U 1,650 5130 0.34 U 10,100 0.71 U 1.83 U 3.37 U 561 U 26 U 56 123 U 0.05 107
Rgfy'ge":e s 9/13/2009 3:14 072 U 158 U 4.43 U 438 40.6 E 0.39 J 33,400 043 U 025 U 1.18 J 2.07 U 29.2 J 3,180 7,340 2.61 25200 0.71 U 1.83 U 3.37 U 561 U 11,800 26 U 862 6.07 J 0.05 114
Rgg;i&?e s 6/26/2009 23:45 0.72 U 158 U 4.43 U 113 0.39 J 50,000 043 U 1.66 J 05 U 2.07 U 9.65 U 3,030 7,410 0.34 U 18,600 0.71 U 1.83 U 3.37 U 561 U 26 U 785 123 U 0.05 155
R':tg;gcv?e s 7/4/2009 17:36 0.72 U 158 U 10.2 497 035 J 34,600 043 U 086 J 05 U 207 U 9.65 U 2960 6,210 0.34 U 17,500 0.71 U 1.83 U 3.37 U 561 U 26 U 568 123 U 0.05 112
R;gzzcv?e s 7122/2009 0:07 072 U 158 U 4.43 U 643 036 J 38400 067 J 12 J 05 U 2.07 U 9.65 U 2,270 6,500 0.34 U 15,700 0.71 U 1.83 U 3.37 U 561 U 26 U 756 123 U 0.05 123
Rzg{z‘:‘v‘?e s 8/13/2009 18:23 0.72 U 402 J 4.43 U 683 042 J 36300 043 U 1.08 J 05 U 2.07 U 40.4 J 2,120 5800 7.59 U 13,400 0.71 U 1.83 U 3.37 U 561 U 26 U 727 113 005 114
;'g&fﬂﬁiﬁ s 6/27/2009 0:34 072 U 158 U 4.43 U 803 0.4 J 36800 043 U 1.37 J 05 U 2.07 U 9.65 U 2,650 6,410 0.34 U 16,400 0.71 U 1.83 U 3.37 U 561 U 26 U 623 123 U 005 118
;'gi’;f’;‘;ﬁ s 7/4/2009 18:18 0.72 U 158 U 4.43 U 462 043 J 33700 043 U 1.25 J 05 U 207 U 9.65 U 2,720 6,080 0.34 U 17,400 1.07 J 1.83 U 3.37 U 561 U 26 U 677 814 J 005 109
;'g&ﬁ:‘; s 7/30/2009 14:54 0.72 U 158 U 4.43 U 7390 0.35 J 38,200 054 J 0.86 U 050 U 2.07 U 9.65 U 2,460 5550 0.34 U 14,600 0.71 U 1.83 U 3.37 U 561 U 260 U 654 123 U 0.05 118
;'glir;;ii s 8/13/2009 19:09 0.72 U 158 U 4.43 U 64 037 J 34700 043 U 1.47 J 05 U 2.07 U 9.65 U 2,110 5510 0.34 U 12,700 0.71 U 1.83 U 3.37 U 561 U 26 U 634 123 U 0.05 109
Rio Grande
above B 7/10/2009 14:30 0.72 U 158 U 4.43 U 615 034 J 35800 099 J 129 J 05 U 207 U 9.65 U 3,300 6,820 0.34 U 20,800 0.71 U 1.83 U 3.37 U 561 U 26 U 861 123 005 117
Alameda
Rio Grande
above s 7/21/2009 19:42 0.72 U 158 U 4.43 U 782 0.4 J 38600 064 J 16 J 05 U 207 U 9.65 U 2,370 1,870 0.34 U 2920 0.71 U 1.83 U 3.37 U 561 U 26 U 11 U 123 U 0.05 104
Alameda
Rio Grande
above s 9/9/2009 22:42 072 U 40.4 J 443 U 262 484 0.4 J 22600 043 U 025 U 05 U 2.07 U 834 J 2,770 1,680 225 4,920 0.71 U 1.83 U 3.37 U 561 U 2270 26 U 352 J 109  0.05 63
Alameda
Rio Grande
above s 9/11/2009 20:24 072 U 158 U 443 U 295 557 035 J 26300 043 U 025 U 116 576 J 552 2,700 1,920 11.9 5880 437 1.83 U 3.37 U 561 U 3,190 26 U 532 512 J 0.05 74
Alameda
Rio Grande
above s 9/16/2009 23:15 072 U 158 U 4.43 U 357 663  0.33 J 32,300 043 U 025 U 05 U 2.07 U 57.6 J 2,710 3,060 1.63 11,900 0.71 U 1.83 U 3.37 U 561 U 4440 26 U 507 601 J 0.05 93
Alameda
Rio Grande
above s 9/17/2009 11:50 0.72 U 87.7 J 443 U 144 J 355  0.38 J 14,700 043 U 025 U 0.96 J 2.07 U 96.3 J 1,710 1,170 1.59 4,700 0.71 U 1.83 U 3.37 U 561 U 2260 26 U 333 J 852 J 0.05 il
Alameda
Table 2a Non-reprsentive Data
Sample  Sample Date  Time Ag Al As B Ba Be ca cd Co cr Cu Fe K Mg Mn Na  Ni Pb sb Se si Tl v Zn Hg Hardness
Location Type (Calculated)
Units ug/L ug/L ug/L ug/L ug/L ug/L ug/L  ug/L ug/L ug/L ug/L ug/L ug/L  ug/L ug/lL ug/L  ug/L ug/L ug/L ug/L ug/L  ug/L ug/L ug/L ug/L mg/L
Rio Grande - Equipment 7145009 5346 072 U 158 U 4.43 U 571 0.4 J 37,100 043 U 053 J 05 U 2.07 U 9.65 U 2,160 6,150 0.34 U 15400 0.71 U 1.83 U 458 J 561 U 26 U 593 123 U 0.05 118
at Buckman Malfunction

U = Sample result is less than minimum detection limit

J = Sample result is greater than minimum detection limit but less than reporting detection limit
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Table 3. Unfiltered Radiological Results in Storm Flow from the Rio Grande and Chama River 2009

Adjusted Pu-239/240
Sample Type Gross Alpha Uranium-234 Uranium-235 Uranium-238 Gross Plutonium-238 Pu-239/240 SSC | insuspended sediment
Alpha (Calculated)
Storm Water Reservoir sediment
S}i:ﬁ(')en (S):Base Flow  Date  Time | Result (zLJsTCs:;) Result (zi?cem';) MDA | Result (Zusri‘cﬁ";) MDA  |Result (ZUSnic;na) MDA Ci'feus';‘fd Result (QJS':C:;) MDA Result (zLJsTCs:;) MDA background McLin and
®) 9 9 9 9 9 9 Lyons, 2002 (0.02 pCilg)
pCilL pCilL__ pCilL pCi/lL pCilL__ pCi/lL pCi/lL pCilL __ pCi/lL pCi/L pCilL __ pCi/lL pCilL pCilL pCi/lL pCi/lL pCi/lL pCi/lL pCi/lL mg/L pCilg
’::OCﬁZ?an: S 6/26/2009 20:05( 44 8.1 2.6 23 0.46 0.046 0.047 0.04 0.022 LT| 2.2 0.44 0.038 39 0.0015 0.0074 0.011 U| 0.05 0.02 0.014 4,257 0.012
Rio Chama .
at Chamita S 7/13/2009 18:11| 11 27 22 0.71 0.18 0.057 0.02 0.029 0.05 U| 057 0.16 0.046 9.7 0.0052 0.0085 0.0047 LT|0.0069 0.0098 0.016 U| 946 0.007
Rio Chama .
at Chamita S 7/21/2009 20:11| 4.4 16 1.8 0.74 0.19 0.079 0.015 0.029 0.06 U| 0.5 0.15 0.072 3.1 0.0026  0.0064 0.0035 U|0.0013 0.0064 0.012 U|1,040 0.001
Rio Chama
at Chamita B 8/10/2009 13:50| 3.9 14 13 0.57 0.16 0.062 0.027 0.031 0.047 U| 0.43 0.13 0.066 2.9 0 0.0062 0.0093 U 0 0.0062 0.012 U| NA
R';Sggge s 9132009 314 31 16 2 13 027 0036 |0048 0038 0033 LT| 1 022 0033 08 |-00025 00061 0012 U[0.0012 00061 00091 U| 405 0.003
Rio Grande
at Buckman S 6/27/2009 0:34 21 4.1 21 19 0.38 0.048 0.091 0.057 0.049 LT| 15 0.32 0.041 17 0 0.0073 0.014 U| 0.015 0.011 0.014 LT|1,361 0.011
:tlg‘irl?:‘c; S 7/4/2009 18:18| 1.7 11 1.7 LT| 0.74 0.2 0.048 0.052 0.046 0.051 LT| 0.57 0.16 0.043 0.3 -0.0045 0.0075 0.018 U|0.0015 0.0091 0.018 U| 534 0.003
Rio Grande .
at Buckman S 7/30/2009 14:54| 24 4.6 1.9 22 0.43 0.041 0.14 0.07 0.043 LT| 1.9 0.39 0.05 20 0 0.006 0.009 U| 0.012 0.012 0.018 U|1,523 0.008
Rio Grande ’
at Buckman S 8/13/2009 19:09| 11 23 1.4 14 0.35 0.062 0.057 0.054 0.056 LT| 0.78 0.22 0.09 8.8 0.0013 0.0063 0.0094 U| 0.011 0.0086 0.0094 LT|1,393 0.008
Rio Grande
at Otowi S 6/26/2009 23:45| 28 5.4 27 2 0.4 0.055 0.072 0.053 0.052 LT| 1.6 0.35 0.045 24 0 0.0074 0.016 U| 0.033 0.016 0.017 1,912 0.017
R'ﬁ‘\’[gg",‘v‘?e s 7/412009 17:36] 1.9 12 17 LT| 071 018 0058 | 0044 004 0049 U| 055 015 0.067 06 00027 00066 00037 U[ 0 00085 0018 U| 410 0.000
R'ﬁ‘\’[gg",‘v‘?e s 712212009 0:07 [ 12 27 17 11 025 0041 |0054 0043 0037 LT| 11 024 0032 9.7 00025 00061 00034 U[0.0086 00075 00091 U[1,911 0.005
Rio Grande ’
at Otowi S 8/13/2009 18:23| 16 34 2 19 0.41 0.059 0.046 0.047 0.063 U| 1.7 0.37 0.058 12 0.0016 0.0076 0.0042 U 0 0.0098 0.02 U|[1,896 0.000
Rio Grande
above S 7/21/2009 19:42| 38 7.1 27 25 0.49 0.052 0.12 0.07 0.025 LT| 23 0.46 0.048 33 0 0.0067 0.01 U| 0.035 0.017 0.018 2,407 0.015
Alameda
Rio Grande
above S 9/9/2009 22:42| 15 32 2 0.82 0.2 0.052 0.05 0.04 0.034 LT| 0.7 0.17 0.045 13 0.0011 0.0056 0.0084 U|0.0069 0.0086 0.014 U|1,020 0.007
Alameda
Rio Grande
above S 9/11/2009 20:24| 9.6 2.8 18 0.6 0.15 0.033 0.11 0.06 0.019 LT| 0.46 0.13 0.037 8.4 0 0.0058 0.0087 U| 0.013 0.0081 0.0032 LT| 513 0.025
Alameda
Rio Grande
above S 9/16/2009 23:15| 35 6.4 2.8 1.6 0.33 0.029 0.12 0.062 0.035 LT| 1.6 0.32 0.042 32 0.0012 0.0057 0.0032 U| 0.015 0.0093 0.0086 LT|1,645 0.009
Alameda
Rio Grande
above S 9/17/2009 11:50| 23 4.3 1.8 1 0.23 0.043 0.029 0.031 0.035 U| 0.9 0.21 0.03 21 0 0.006 0.0033 U|[0.0097 0.0086 0.011 U|1,221 0.008
Alameda
Table 3a Non-representative Data
Adjusted Pu-239/240
Gross Alpha Uranium-234 Uranium-235 Uranium-238 Gross Plutonium-238 Pu-239/240 SSC | in suspended sediment
Alpha (Calculated)
Reservoir sediment
Lsoac:t'iotl)en Sample Type Date Time | Result (ZUSTcemna) MDA Result (ZUSri\cemr;) MDA Result (ZUSTC;na) MDA Result (ZUSniC:;) MDA CaRIZusILa”tted Result (ZLJS?C:;) MDA Result (ZUS?cemr;) MDA background McLin and
9 9 9 9 9 9 Lyons, 2002 (0.02 pCilg)
pCi/lL pCilL__ pCilL. pCi/lL pCilL __ pCi/lL pCi/lL pCilL__ pCi/lL pCi/L. pCilL __ pCi/lL pCilL pCi/lL pCi/lL pCi/lL pCi/lL pCi/lL pCi/L mg/L pCilg
RioGrande = Equipment  ,1q/,009 53.46| 19 096 1.4 LT| 068 017 0018 |0027 0031 0041 U| 032 01 003 09 | 00028 00069 00038 U[0.0028 00069 0013 U|7,544 0.000
at Buckman  Malfunction
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Table 3. Unfiltered Radiological Results in Storm Flow from the Rio Grande and Chama River 2009 (continued)

Sample Type

Storm Water (S);

Gross Beta

Uncertanty MDA

Cesium-137

Uncertanty MDA

Strontium-90

Uncertanty MDA

Ra-226

Uncertanty MDA

Ra-228
Uncertanty MDA

Ra-226 + Ra-228

Sample Location Base Flow (B) Date Time | Result (2Sigma) Result (2Sigma) Result (2Sigma) Result (2Sigma) Result (2Sigma) Calculated Resulf]
pCilL__ pCilL__ pCilL pCilL___ pCilL__ pCilL pCilL__ pCilL___pCilL pCilL _ pCilL __ pCilL pCilL _ pCilL __ pCilL pCilL
Rio Chama at Chamita s 6/26/2009 20:05| 59 10 53 M3| -2.6 2.9 5 uM| 04 031 063 U |08 043 03 LT| 18 07 079 26
Rio Chama at Chamita s 7/13/2009 18:11| 16 33 33 14 26 43 U 0019 019 043 U | 043 029 03 LT|043 042 08 U 0.9
Rio Chama at Chamita s 7/21/2009 20:11| 9.4 2.4 32 0.12 258 48 U |-0027 019 045 U | 026 03 046 U |051 042 078 U 0.8
Rio Chama at Chamita B 8/10/2009 13:50| 8.7 23 33 077 26 44 U | 018 017 036 U | 051 037 049 LT| 071 048 087 U 12
Rio Grande at Lyden s 0/13/2009 3:14| 7.5 2 27 0015 17 29 U 013 028 064 U |0059 064 12 UM| 031 053 11 UM 0.4
Rio Grande at Buckman s 6/27/2009 0:34 | 29 53 3.1 0.69 28 46 U | 017 023 05 U|077 04 038 LT|046 039 074 U 12
Rio Grande at Buckman s 7/4/2009 18:18| 6.7 2.1 3.1 3.9 31 54 UM| 001 019 045 U | NA NA
Rio Grande at Buckman s 7/30/2009 14:54| 39 6.9 37 15 32 55 UM| 023 022 047 U | 042 029 039 LT| 068 045 079 U 11
Rio Grande at Buckman s 8/13/2009 19:00| 24 4.4 28 1.8 27 47 U |-0011 019 045 U | 061 05 069 U |08 047 077 LT 14
Rio Grande at Otowi s 6/26/2009 23:45| 45 7.8 4 15 32 53 UM| 037 023 044 U | 063 038 031 LT| 12 066 11 M3 18
Rio Grande at Otowi s 7/4/2009 17:36| 4.5 18 3.1 1.4 3 52 uM| 0045 019 043 U |036 033 042 U |-032 05 11 UM 0.0
Rio Grande at Otowi s 7122/2009 0:07 | 24 4.7 4 Mm3| 14 26 45 U 0025 021 048 U | 14 07 072 13 06 087 27
Rio Grande at Otowi s 8/13/2009 18:23| 31 55 32 21 3 53 UM| 027 023 047 U |08 044 048 LT| 11 056  0.87 2.0
Rio %zr;?sdzbo"e s 7/21/2009 19:42| 60 10 51 M3| 2.7 28 49 u| on 022 05 U] 55 17 067 258 11 13 M3 8.3
Rio%zr;?:dzbo"e s 0/9/2009 22:42| 32 57 34 0.31 22 37 u| 086 037 059 LT| 06 036 043 LT | 067 04 068 U 13
Rio %ir;?:dzbwe s 9/11/2009 20:24| 18 37 34 1.2 2.1 36 U|-003 028 066 U| 064 043 046 LT| 046 039 074 U 11
Rio %ir;?:dzbwe s 9/16/2009 23:15| 56 95 42 M3| 0.29 22 37 U |-0032 020 069 U| 1 05 0.4 053 04 073 U 15
Rio %:‘T?:dzb""e s 9/17/2009 11:50| 42 7 2.9 16 18 29 U |-0063 025 061 U|047 066 11 UM| 058 045 083 U 11
Table 3b (continued) Non-representative Data
Gross Beta Cesium-137 Strontium-90 Ra-226 Ra-228 Ra-226 + Ra-228
Sample Location Sample Type Date Time Result Li;;?;ri;;y MDA Result li;;?;tnigt)y MDA Result L,(l;;tle;igt)y MDA Result L,(l;g?;;gt)y MDA Result L(l;g:t:]u;t)y MDA Calculated Resulf]
pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L
Rio Grande at Buckman Sgﬁfn”;telg; 7/19/2009 23:46| 7.1 1.9 27 2.9 3 53 UM|00047 018 042 U |021 025 04 U |033 037 073 U 05

U= Result is less than the sample specific MDC

M3 = Requested MDC was not met, but the reported activity is greater than the reported MDC

M = Requested MDC not met
U = Result is less than the sample specific MDC

LT = Result is less than Requested MDC, greater than the sample specific MDC

NA = Not Analyzed
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Table 4. Unfiltered Gamma Radiological Results in Storm Flow from the Rio Grande and Chama River 2009

Sample Type Actinium-228 Aluminum-26 Americium-241 Antimony-124 Beryllium-7 Bismuth-212 Bismuth-214 Cadmium-109 Ce-139 Cerium-144
Storm Water (S);
Sample Location Base Flow (B); Lab  Date Time
Duplicate (DUP) Result UNC MDA |Result UNC MDA |Result UNC MDA |Result UNC MDA |Result UNC MDA |Result UNC MDA |Result UNC MDA  |Result UNC MDA Result UNC MDA | Result UNC MDA
pci/L _ pci/ll_pci/ll pci/L __pcill_pci/ll pci/L__pci/l_pci/L pci/L_ pci/lL_pcilL pci/L_pci/L_pci/lL pci/l_pci/l_pci/lL pci/L__pci/L_pci/lL pci/L _pci/ll_pci/lL pci/L__pci/L_pci/L pci/L__pci/L_pci/lL

Rio Chama at .

Chamita S 6/26/2009  20:05 | 55 13 17 T| 05 36 6.1 19 26 44 063 10 17 Ul 57 8 140 U| 18 47 78 058 13 21 UJ| 83 9 150 U [-037 31 52 Ul 57 17 29 U

Rio Chama at .

Chamita s 732009 1811 |47 g3 17 T 086 29 51 19 35 58 27 67 11 U| 59 58 100 U| 39 37 61 35 89 15 UJ| 18 34 57 U | 12 23 38 Ul 6 13 22 U

Rio Chama at .

Chamita S 7212009 2041 | 45 35 g9 u| 093 39 68 U| 027 27 45 42 67 11 Ul 15 52 8 Ul 47 45 73 091 13 21 uJd| 14 30 49 U |o7 2 33 Ul 16 11 19 U

Rio Chama at !

Chamita B 81072009 1350 | 45 g7 15 T|| 024 31 53 75 21 35 52 5 86 Ul 12 36 61 Ul 20 36 59 29 12 20 uJd| 62 65 110 U [-045 21 36 U[ -15 18 30 U
Rio Grande at Lyden s 918/2009 34 | 94 10 17 U| 45 23 41 23 18 31 u|l-062 42 7 Ul 39 33 53 Ul 16 26 43 76 45 74 JT| 31 93 150 U |-021 15 26 U| 44 51 83 U
Rio Grande at »

Buckman S 6/27/2009 034 | 3 15 18 TI| 1.8 41 638 17 35 65 11 100 24 Ul 67 70 110 U| 41 43 71 57 13 21 UJ|-13 54 91 U | -12 26 44 U[ 53 14 24 U
Rio Grande at »

Buckman S.bup 6/27/2009 034 | 45 10 18 u|-0e5 3 52 Ul 28 22 38 46 28 46 Ul 13 64 110Ul 25 30 65 Ul 12 98 16 UJ| 53 120 200 U | 27 27 46 U| 24 15 24 U
Rio Grande at s 71412009 1818

Buckman - 20 11 17 T|-014 35 6.1 95 26 44 33 74 12 Ul 71 61 98 Ul 82 45 76 96 12 26 UJ| 62 86 150 U | 24 48 8 U| 17 28 47 U
Rio Grande at .

Buckman S, bup 7412000 1838 | gy g5 19 u| 15 41 7 94 15 26 44 78 13 Ul 33 60 100 Ul 24 43 71 12 69 11 37| 4 58 97 U |-15 27 46 ul 82 13 22 U
Rio Grande at s 7/30/2009  14:54

Buckman : 23 12 18 TI| -037 36 6.2 6 19 32 41 68 12 Ul 59 52 84 Ul 13 45 75 12 65 10 JT| 21 180 200 U [-019 26 44 Ul 32 16 27 U
Rio Grande at ’

Buckman s 8132009 19:09 | 15 gg 18 u| 24 37 62 76 33 55 13 49 72 T| 8 35 59 Ul 31 39 64 U[-032 12 20 UJ| 48 49 82 U |-22 2 35 U[-99 12 22U
Rio Grande at Otowi S 6/26/2009 2345 | 49 15 20 u| 081 35 6.1 77 16 26 74 10 17 u| 55 78 140 U| 31 46 76 38 15 24 UJ| -88 9 160 U | 38 31 53 U| -11 14 24 U
Rio Grande at Otowi s 7142009 1736 |45 39 19 Ul 071 33 57 12 26 43 41 97 17 ul o 73 120 U| 48 44 70 021 14 23 UJ|-140 180 300 U [-065 3 51 u[ 77 17 29 U
Rio Grande at Otowi S, bup 714120101736 | 55 21 36 Ul 19 36 6.1 1 15 25 58 69 12 Ul 31 50 8 U| 56 43 68 13 12 20 UJ| 20 52 8 U |-08 23 38 Ul -8 13 23 U
Rio Grande at Otowi s 7122/2009 - 0:07 12 81 17 Ul 22 29 48 15 35 58 86 98 16 U| 34 49 8 Ul 53 8 130 u[-16 12 20 UJ| 22 23 38 U |[-24 23 38 Ul 49 13 2 U
Rio Grande at Otowi s 8132009 1823 | 55 24 39 u|-071 38 66 19 20 32 49 57 94 Ul 12 43 72 Ul 24 43 71 37 12 20 uJ| 40 76 130 U o064 22 37 Ul 10 12 20 U
Rio Grande above )

Alameda s 7212009 1942 | 9 75 12 u| 055 24 41 16 18 31 84 48 84 U| 26 28 46 U| 36 30 49 63 12 20 UJ| 72 57 9 U |-12 18 31Ul -5 11 18 U
Rio Grande above s /912009 2242

Alameda : 86 83 13 U|-0047 27 46 U| 082 29 48 U[-069 39 67 Ul 20 20 47 u| 68 30 51 77 44 68 JT|[ 20 21 35 U |-11 13 23 u[l-052 11 19 U
Rio Grande above .

Alameda S 9AV2009 2024 | 594 10 17 u| 45 23 41 U| 23 18 31 u[-062 42 7 Ul 39 33 53 U[ 16 26 43 76 45 74 37| 31 93 150 U [-021 15 26 U] 44 51 83 U
Rio Grande above ~

Alameda S, bup 912009 20:24 | 64 55 11 Ul 079 22 36 85 21 34 11 35 48 T| 27 26 42 u| 32 35 57 41 79 13 UJ| 42 26 40 wsl| -08 15 25 U[ 74 91 15 U
Rio Grande above .

Alameda s 916/2009 2315 | 55 79 13 u| 19 27 44 17 11 18 51 41 7 u|l 18 30 49 u| 17 33 55 79 41 64 JT| 46 56 93 U |0062 1.8 29 Ul -06 76 13 U
Rio Grande above .

Alameda S 9/17/2009  11:50 | g5 77 13 y|-081 21 36 13 25 41 75 32 47 T| 22 23 38 Ul 92 27 44 013 81 13 UJ| 26 46 77 U |-046 14 24 Ul 26 87 15 U
Table 4a Non-representative Data

Actinium-228 Aluminum-26 Americium-241 Antimony-124 Beryllium-7 Bismuth-212 Bismuth-214 Cadmium-109 Ce-139 Cerium-144
Sample Location Sample Type Date Time |[Result UNC MDA Result UNC MDA Result UNC MDA Result UNC MDA Result UNC MDA |Result UNC MDA |Result UNC MDA Result UNC MDA Result UNC MDA |Result UNC MDA
pci/L  pci/ll pei/ll pci/L  pcill pcill pci/L  pcilL pcilL pci/L  pcilL pcill pci/L  pcilL pcill pci/L  pcilL pcilL pci/lL  pcilL pcill pci/L  pci/ll pci/ll pci/L  pcilL pcilL pci/lL  pcilL pcill

Rio Grande at Equipment 7/19/2009  23:46

Buckman Malfunction - 15 12 19 U| 25 39 65 16 18 29 13 76 13 U] 27 58 97 Ul 58 44 75 13 66 10 JTl| 61 56 94 U | -25 27 45 ul 83 13 21 U

U - Result is less than the sample specific MDC or less than the associated TPU
M - Requested MCD not met.
W - DER is greater than Warning Limit of 1.42
J - Estimated value for lead and bismuth 214 to note bias whenever a multipoint calibration is used
TI - Nuclide identification is tentative.
SI - Nuclide identification and/or quantitation is tentative.
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Table 4. Unfiltered Gamma Radiological Results in Storm Flow from the Rio Grande and Chama River 2009 (continued)

Sample Type Cesium-134 Cesium-137 Chromium-51 Cobalt-56 Cobalt-57 Cobalt-58 Cobalt-60 Europium-152 Europium-154 Europium-155
Storm Water
Sample Location (S);(g;sl_eaglow Date Time
Duplicate (DUP) Result UNC MDA |Result UNC MDA [Result UNC MDA |Result UNC MDA [Result UNC MDA |Result UNC MDA |Result UNC MDA  |Result UNC MDA Result UNC MDA [Result UNC MDA
pci/L  pci/ll pcill pci/L  pcill pcill pci/lL  pcill peill pci/L  pci/ll peill pci/L  pci/ll pcill pci/L  pci/ll peill pci/L  pci/ll pcill pci/L  pci/ll pcill pci/L  pcill peill pci/ll  pci/ll peill

Rio Chama at ’

Chamita S 6126/2009  20:05 | ,5 33 57 ul 26 20 5 UM =210 280 480 U] 6 12 20 Ul 02 24 4 44 77 13 U|-009 32 55 10 15 25 72 16 28 42 9 15U

Rio Chama at .

Chamita S 71312009 1811 | 5 55 46 ul 14 26 43 U] 16 150 250 U] 3 @1 15 Ul 13 17 20 31 55 9 U|l-08 29 5 78 95 20 4 14 25 013 57 95 U

Rio Chama at .

Chamita S 7121/2009 2011 | L5 59 5 ul o012 28 48 U] 52 120 200 U] 82 10 17 Ul 009 14 24 21 63 11 U| 34 35 64 15 16 28 43 17 31 11 46 78 U

Rio Chama at .

Chamita B 81012009 1350 [ 39 57 47 u|-077 26 44 Ul 19 74 120 | 44 68 11 U| 045 15 25 U|-039 39 67 Ul 24 27 a8 31 13 22 054 14 23 47 64 11 U
Rio Grande at Lyden S 91312009 314 [ 5, 18 25 T 029 22 37 ul-056 61 100 U| 55 49 78 u|-027 11 18 21 29 48 U| 15 21 37 025 10 17 34 94 16 016 44 74 U

Rio Grande at ;

Buckman S 612712009 0:34 8 43 75 U| 069 28 46 U| 280 230 370 Ul 64 12 20 U| 16 19 31 14 65 11 U|-031 34 59 48 17 30 26 16 27 017 68 11 U

Rio Grande at S, DUP 6/27/2000  0:34

Buckman g : 31 29 5 Ul 1.5 27 44 u| 100 220 360 U] 26 10 17 Ul 06 18 3 29 64 11 Ul -12 29 51 415 15 26 0 14 24 32 66 11 U

Rio Grande at .

Buckman S 71412009 1818 [ 34 33 57 u| 39 31 54uUM 40 150 260 U| 9 96 16 U| 027 23 38 U|-027 61 10 Ul 14 3 53 27 16 28 1 17 28 42 92 16 U

Rio Grande at .

Buckman S, bup 71412009 1818 | 64 33 57 Ul 18 3 520N 038 150 250 U| 63 99 16 U| 05 17 29 41 63 10 U| 27 36 64 3 16 29 27 17 29 59 18 29 U

Rio Grande at .

Buckman S 713012009 1454 | 13 35 55 ul 15 32 s5UN 52 120 100 U| 23 86 14 U|-042 23 38 19 55 95 Ul 14 31 52 57 15 26 032 16 28 55 91 15 U

Rio Grande at "

Buckman S 8132009 1909 | 454 28 48 u| 18 27 47 U| 43 69 110 U| 43 73 12 U| 16 16 28 18 4 67 Ul 35 32 51 418 17 30 4 16 27 24 64 11 U
Rio Grande at Otowi S 6126/2009 2345 | 31 34 6 ul 15 32 s53UN 71 260 440 U| 64 12 20 Ul 11 19 32 48 83 14 U|l-031 35 61 51 16 28 415 17 30 24 67 11 U
Rio Grande at Otowi S 7412009 1736 | 14 51 g4 Ul 14 3 52UMN 160 220 380 U| 020 11 18 U|-047 24 4 2 7 12 u|l-046 31 55 34 14 24 23 16 28 34 92 16 U
Rio Grande at Otowi S, DUP 7412000 1736 | 6 3 51 Ul 072 27 47 u|l 68 120 200 U[ 062 93 16 U[-077 17 29 ul 075 51 85 U| 057 33 57 37 16 28 37 16 26 14 67 11 U
Rio Grande at Otowi S 712212009 007 | 567 39 64 Ul 14 26 45 U| 04 120 200 U| 22 84 14 U021 16 28 22 48 84 U[-062 29 5 076 14 24 13 14 24 032 56 93 U
Rio Grande at Otowi S 8/132009 1823 | ;37 53 u| 21 3 53U 19 83 140 U| 43 78 13 U| 031 16 27 U|0034 5 85 U|-048 36 62 16 17 30 6 16 29 41 66 11 U
Rio Grande above .

Alameda S 7121/2009  19:42 | 54 35 56 Ul 12 21 36 U 41 72 120 U] 2 59 99 ul-0s1 16 27 18 35 61 U|-057 24 42 084 11 19 72 12 21 53 10 17 U
Rio Grande above .

Alameda S 90912009 2242 | 4 5 35 y| 031 22 37 Ul 40 49 81 ul 17 64 11 Ul 021 094 16 U| 016 37 63 Ul 056 22 37 14 11 19 0 12 21 12 32 53 U
Rio Grande above b

Alameda S L2009 2024 | 5, 18 25 T| 020 22 37 U|-056 61 100 U| 55 49 78 U|-027 11 18 21 29 48 U| 15 21 37 025 10 17 34 94 16 016 44 74 U
Rio Grande above »

Alameda S, buP 9/11/2009  20:24 | ,8 51 36 uloo1s 17 29 U] 30 52 & u|l 32 59 10 U[-051 12 2 051 33 55 U|-038 2 34 59 96 17 21 11 18 15 46 77 U
Rio Grande above .

Alameda S 91612009 2315 | 05 22 38 Ul 028 19 32 U| 25 59 100 U| 48 57 93 U| 054 15 26 34 33 58 U| -16 23 4 45 12 20 39 12 20 0 62 10U
Rio Grande above .

Alameda S 972009 1150 | ,8 18 32 ul 16 18 20 ul 9 49 83 u| 32 47 78 u|-048 22 37 18 3 5 Ul 14 2 33 72 92 15 42 98 16 45 4 67 U
Table 4b (continued) Non-representative Data
Sample Location Sample Type Date Time |Result UNC MDA Result UNC MDA |Result UNC MDA |Result UNC MDA |Result UNC MDA |Result UNC MDA |Result UNC MDA Result UNC MDA Result UNC MDA |Result UNC MDA

pci/L  pcill pcill pci/L  pcill pcilk pci/lL  pcill pcill pci/L  pci/ll peill pci/lL  pci/ll peill pci/L  pcill peill pci/L  pcill peill pci/L  pcill peill pci/L  pcill peill pcill  pcill peill

Rio Grande at Equipment 7119/2009  23:46

Buckman Malfunction i 031 33 55 Ul 29 3 53UM -71 150 250 U| -1.2 96 17 U[-046 18 3 46 63 10 U] -05 35 6 26 16 27 16 18 31 3165 11 U

U - Result is less than the sample specific MDC or less than the associated TPU

M - Requested MCD not met.

W - DER is greater than Warning Limit of 1.42
J - Estimated value for lead and bismuth 214 to note bias whenever a multipoint calibration is used
TI - Nuclide identification is tentative.
SI - Nuclide identification and/or quantitation is tentative.
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Table 4. Unfiltered Gamma Radiological Results in Storm Flow from the Rio Grande and Chama River 2009 (continued

Sample Type 1-131 Iron-59 Lead-212 Lead-214 Manganese-54 Niobium-94 Niobium-95 Potassium-40 Protactinium-234m Ruthenium-106
Storm Water (S);
Sample Location  Base Flow (B); Lab Date Time
Duplicate (DUP) Result UNC MDA Result UNC MDA Result UNC MDA |Result UNC MDA Result UNC MDA |Result UNC MDA |Result UNC MDA |Result UNC MDA |Result UNC MDA [Result UNC MDA
pci/L  pcill  peill pci/l  pcill peill pci/L  pcill pcilk pci/l  pcill peill pci/L_ pcill pcill pci/L  pcill pcill pci/l  pcill pcill pci/L  pcill pcilk pci/ll  pcill peill pcill  pcill pcill
Rio Chama at ’
Chamita S 6126/2009 2005 | g4y 25000 37000 U| -16 28 48 24 8 13 Ul 25 11 18 UJ| 22 35 61 12 29 49 Ul 24 75 13 Ul 37 89 150 U| 310 480 800 U[ -15 31 54
Rio Chama at .
Chamita S 7/13/2009 1811 | 5000 4500 7500 12 20 32 59 72 12 Ul 3 72 12 UJf o 3 5 073 27 45 U| 16 59 99 U| 092 61 100 U| 590 450 710 U| 38 25 42
Rio Chama at |
Chamita s 712112009 201 | 165 2600 4400 63 19 32 014 74 12 Ul 31 52 86 UJ[-077 32 55 U063 3 52 Ul 24 66 11 U| 58 74 120 U| 560 520 840 U| -33 29 51
Rio Chama at .

Chamita B 811012009 1350 | 100 430 710 19 12 20 11 64 11 Ul 48 6 12 UJ| 035 27 45 U006 25 42 Ul 04 4 68 Ul 38 67 110 U| 440 410 670 U| -75 25 42

Rio Grande at Lyden s 911312009 314 | g5 g0 460 37 92 15 0097 53 88 Ul 3 42 85 UJ|-056 19 32 1 21 35 Ul 048 28 48 Ul 65 61 98 U| 23 440 740 U| 39 17 29
Rio Grande at s 6/27/2009  0:34
Buckman : 2900 15000 25000 29 26 42 26 81 13 U| -45 11 18 UJ[ 09 35 59 U|l-084 27 47 u|l 37 76 13 U| 83 74 120 U| 170 480 800 U| 20 32 54
Rio Grande at y
Buckman S, bup 6/27/2009 034 | 1500 16000 28000 U| 87 23 39 39 77 13 Ul -63 95 16 UJ| 32 3 52 4 27 45 u|l o067 66 11 Ul 41 67 110 U[ 170 420 700 U| -15 27 46
Rio Grande at s 71412000 18:18
Buckman : 41200 2400 4100 74 17 29 51 49 8 U| 67 54 87 UJ[ 051 34 58 Ul-094 3 51Ul -11 6 10 Ul 32 8 140 U| -120 500 860 U| 95 33 55
Rio Grande at .
Buckman S, bup 7412009 1818 | 710 2500 4200 16 20 34 49 86 14 Ul 12 55 82 JTI| -25 38 66 26 31 55 U| 14 64 11 U| 83 76 130 U| 400 520 860 U| -17 29 51
Rio Grande at .
Buckman s 713072009 1454 | 515 940 1600 92 16 28 69 49 79 Ul 6 54 87 UJ|l-035 34 58 18 3 51 U[049 5 85 U| 49 88 150 U| -170 510 880 U| 27 30 49
Rio Grande at ’

Buckman s 8/13/2009 1909 | 33 570 40 15 12 20 33 72 12 u[ 73 5 79 uJl-084 3 52 18 27 44 Ul 24 44 75 ul 20 73 120 U| 170 480 810 U| -59 28 47
Rio Grande at Otowi s 6126/2009 2345 | 9500 18000 31000 20 28 47 18 88 15 Ul -36 10 17 UJ|-094 38 65 U[-071 31 53 Ul 48 83 15 U| 36 80 130 U| 200 510 850 U| -25 31 54
Rio Grande at Otowi s 71412009 17:36 | 5500 9200 16000 U| 87 24 42 20 92 15 U| 61 43 68 UJ| -18 36 62 02 29 49 U| 98 71 11 u| 83 89 150 U| -200 490 860 U| 22 32 55
Rio Grande at Otowi S, bup 71412010 17:36 | @15 1900 3200 U| 97 18 30 28 85 14 U|-076 88 15 UJ| 26 34 59 Ul 22 28 48 Ul 21 58 10 U| 51 68 110 U| 130 490 830 U| 20 30 51
Rio Grande at Otowi S 712212009 007 | 1560 1700 3000 18 17 28 42 7 12 u|l 46 10 17 UJ| 21 24 4 042 26 44 Ul 3 53 91 u| 37 69 110 U| 130 720 1200 U| -13 24 42
Rio Grande at Otowi S 8/13/2009 1823 | 75 360 600 86 13 22 42 9 15 u|l-064 13 22 UJ| 37 57 97 16 3 5 uloor 5 85 Ul -23 80 130 U| 170 490 820 U| -21 28 49
Rio Grande above .

Alameda S 71212009 1942 | 49 435 720 26 10 17 0014 55 92 Ul 12 78 13 uJ| 15 22 39 u|l-044 22 37 uloes 35 6 Ul 31 58 95 U| 30 340 550 U| 21 20 35
Rio Grande above .

Alameda S 91912009 22:42 | 135 360 600 14 11 17 29 61 10 Ul 47 38 6 UJ[-033 24 4 073 22 36 U| -13 36 63 U/ 54 64 100 U| 270 360 590 U| -16 22 37
Rio Grande above |

Alameda s 91112009 2024 | g5 g5 460 37 92 15 0097 53 88 Ul 3 42 85 UJ|-056 19 32 11 21 35 U| 048 28 48 U| 65 61 98 U| 23 440 740 U| 39 17 29
Rio Grande above |

Alameda S, bup 91112009 2024 | g5 349 560 95 87 14 2 59 98 Ul -45 79 13 UJ|-025 22 38 4 18 31 Ul 29 35 61 Ul 12 47 77 U[ 190 340 560 U| 86 20 33
Rio Grande above .

Alameda s 9/16/2009 2315 | 340 380 660 10 10 16 25 47 77 Ul 57 38 6 UJ|-14 21 38 Ul-083 18 32 Ul 1 32 53 Ul 18 48 80 U|-340 640 1100 U| -17 22 37
Rio Grande above .

Alameda S 9712009 1150 | 450 230 380 9 83 13 045 5 83 U[-079 7 12 UJ|-012 19 33 118 3 Ulo012 3 51 Ul 29 46 75 U| 40 320 540 U| -62 17 29
Table 4c (continued) Non-representative Data

1-131 Iron-59 Lead-212 Lead-214 Manganese-54 Niobium-94 Niobium-95 Potassium-40 Protactinium-234m Ruthenium-106
Sample Location Sample Type Date Time |Result UNC MDA |Result UNC MDA Result UNC MDA [Result UNC MDA [Result UNC MDA |Result UNC MDA |Result UNC MDA |Result UNC MDA |Result UNC MDA |Result UNC MDA
pci/lL  pcill  pcill pci/lL  pci/ll pcill pcilL  pcill pcilL pci/lL  pcill pcilL pci/L  pcill pcilL pci/lL  pcill pcilL pci/lL  pci/ll pcilL pci/L  pcill pcilL pci/lL  pci/ll pcilL pci/lL  pci/ll pcill

Rio Grande at Equipment 7119/2000  23:46
Buckman Malfunction - 160 2300 3900 15 19 33 21 85 14 U] 55 10 17 UJ| 13 38 65 Ul 041 31 53 Ul 22 63 11 U| 24 75 130 U| 170 520 870 U| 14 30 49

U - Result is less than the sample specific MDC or less than the associated TPU
M - Requested MCD not met.
W - DER is greater than Warning Limit of 1.42
J - Estimated value for lead and bismuth 214 to note bias whenever a multipoint calibration is used
TI - Nuclide identification is tentative.
SI - Nuclide identification and/or quantitation is tentative.
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Table 4. Unfiltered Gamma Radiological Results in Storm Flow from the Rio Grande and Chama River 2009 (continued

Sample Type Sb-125 Scandium-46 Silver-110m Sodium-22 Strontium-85 Thallium-208 Thorium-227 Thorium-234 Uranium-235 Zinc-65
Storm Water (S);
Sample Location  Base Flow (B); Lab Date Time
Duplicate (DUP) Result UNC MDA |Result UNC MDA |Result UNC MDA |Result UNC MDA Result UNC MDA [Result UNC MDA [Result UNC MDA [Result UNC MDA |Result UNC MDA |Result UNC MDA
pci/ll  pcill  pcill pci/L pci/lL_pci/lL pci/ll  pcill pcill pci/L  pci/ll pcill pci/ll  pcill pcill pci/lL  pci/ll peill pci/L  pci/llpcill pci/L _ pci/lL_pci/llL pcill _ pcill_pcill pcill _ pcill_pcill

Rio Chama at ’

Chamita S 612612009 2005 | 54 75 13 16 64 11 U[ 32 35 56 U| 21 31 52 18 95 16 Ul 46 32 5 Ul 33 15 25 44 100 160 Ul 97 13 22 ul -8 85 15

Rio Chama at .

Chamita S 71312009 1811 | 4,4 55 19 65 53 85 Ul 24 3 49 Uloss 28 a7 13 79 12 T|o72 65 11 Ul -7 19 33 13 57 94 ul 72 14 30 Ul 23 73 13

Rio Chama at |

Chamita S 712112009 20:11 | 495 62 12 018 52 9 U| o025 31 54 U|l-057 32 56 92 83 13 Ul 5 31 49 T| 1.4 12 20 47 45 75 Ul 79 89 16 Ul 21 83 14

Rio Chama at .

Chamita B 8102009 1350 | 47 57 g 34 36 64 U|-073 27 46 U|-0290 27 46 58 61 97 U| 086 49 82 U| 16 17 27 64 71 120 U] 13 12 19 U] 27 62 11
Rio Grande at Lyden S 9432009 314 | 44 45 74 049 27 46 U[-012 22 38 Ul 11 2 38 05 42 69 Ul 25 18 29 Ul 45 12 20 58 52 8 Ul -82 19 31 ul 1 47 79

Rio Grande at .

Buckman S 612712009 034 | g5 65 12 12 62 11 U[ 039 33 55 U| 11 35 61 03 10 17 Ul 094 5 84 Ul 55 20 33 35 79 130 U] 013 11 19 u| -19 82 14

Rio Grande at ’

Buckman S, bup 612712009 034 | 75 62 11 044 53 91 U| 14 32 54 U047 3 5 85 89 14 Ul 25 66 11 Ul 1.7 18 29 34 79 10Ul 12 12 19 Ul 45 76 13

Rio Grande at .

Buckman S 742009 1818 | 45 68 13 99 53 96 U[034 33 57 Ul 0 32 56 39 85 14 Ul 41 31 5 Ul 13 16 27 49 47 76 Ul 94 14 23 Ul 29 11 19

Rio Grande at .

Buckman S, bup 742009 1818 |, 7y g 21 56 94UW 18 33 54 U[-0034 34 59 44 78 13 Ul -1 7 12 u| o9 13 22 22 79 130 Ul 18 11 18 Ul 28 83 14

Rio Grande at )

Buckman S 71302009 1454 | 46 7 13 25 48 83 U[ 11 35 6 U| 045 33 56 024 76 13 Ul 65 33 5 T| 26 16 27 89 47 74 T| 16 25 42 ul 85 78 13

Rio Grande at ’

Buckman S 8132009 19:09 | 4, 57 1 03 4 68 Ulo11 28 47 Ul 1.6 33 55 47 57 92 Ul 11 45 75 u| 68 20 40 36 75 120 U| 14 84 13 T 42 71 12
Rio Grande at Otowi S 612612009 2345 | 4, 71 13 26 74 13 Ul 15 37 61 U| -23 34 61 32 98 17 U| -13 69 12 U| -25 13 23 47 84 140 Ul 18 12 18 Ul o 86 15
Rio Grande at Otowi S 71412000 1736 | g 7 13 056 59 10 U| -17 35 61 U| -1.3 31 55 61 57 91 U|l 56 31 48 TI| 32 24 39 36 95 160 Ul 34 25 41 Ul 38 84 14
Rio Grande at Otowi S, Dup 7412000 1736 | 53 64 11 46 51 89 U[ 036 29 51 Ul 1.7 34 56 26 74 12 U|l-059 53 89 Ul 04 20 33 47 64 110 Ul 13 22 37 Ul 41 78 14
Rio Grande at Otowi S 71222009 007 14057 56 10 028 46 78 U| 072 29 49 U| -14 28 49 12 74 11 T|-17 49 84 Ul 0 19 32 18 53 8 Ul 1 24 40 Ul 21 73 12
Rio Grande at Otowi S B/13/2009 1823 | 95 g9 12 3 46 77 Ul 06 31 53 Ul 15 33 55 32 63 10 U|-045 59 99 Ul 056 13 22 52 84 140 Ul 87 11 18 Ul 29 73 12
Rio Grande above .

Alameda S 71212009 1942 | 45 51 o 16 32 56 Ul -13 22 39 Ul oss 24 a1 15 45 74 Uf 22 21 35 U|lo03s 11 18 2 59 98 Ul 29 95 16 Ul 38 51 91
Rio Grande above .

Alameda S /912009 2242 | 55 45 g1 U|0o74 33 56 Ul 18 22 36 U| 15 22 39 52 44 69 Ul 079 32 54 Ul 96 17 28 39 32 52 uloss 97 16 Ul -39 55 97
Rio Grande above |

Alameda S 912009 2024 | 44 45 74 049 27 46 U|-012 22 38 Ul 11 2 36 05 42 69 Ul 25 18 29 Ul 45 12 20 58 52 8 Ul 82 19 31 Ul 1 a7 79
Rio Grande above |

Alameda S, bup 91112009 2024 | 497 44 8 023 3 51Ul 1 19 31 U|l-079 25 43 38 42 68 Ul 32 2 32 Ul 37 14 23 18 51 8 Ul -29 14 24 Ul 18 5 85
Rio Grande above .

Alameda S 9/16/2009 2315 | ,3 55 g ul-oorr 3 52 U[oo77 21 35 U[ 092 22 36 097 44 73 Ul 29 22 36 Ul-012 85 14 81 20 49 Ul -41 15 24 Ul 2 77 13
Rio Grande above .

Alameda S 9ATI009 1150 | 5, 4 s 16 28 46 U044 19 32 U|-046 19 33 7 43 66 7| 029 37 61 U| -26 14 23 13 41 67 Ul 27 13 21 Ul 19 a7 82
Table 4d (continued) Non-representative Data
Sample Location Sample Type Date Time |[Result UNC MDA Result UNC MDA Result UNC MDA Result UNC MDA Result UNC MDA Result UNC MDA Result UNC MDA |Result UNC MDA |Result UNC MDA Result UNC MDA

pci/L __pci/L _ pci/lL pei/L _pci/lL_pci/lL pci/L _pci/L_pci/lL pci/L _pci/L_pci/llL pci/L _pci/L_pci/lL pci/L _pci/L_pci/lL pci/lL__pcilL_pci/lL pci/lL__pcilL_pci/l pei/L _pci/L_pci/lL pei/L _pci/L_pci/llL

Rio Grande at Equipment 71912000 23:46

Buckman Malfunction - 49 65 12 2 56 94 Ul 35 34 54 Ul 31 34 56 25 75 12 U|l-088 67 11 Ul 93 13 21 42 83 140 Ul 19 11 18 T 27 79 14

U - Result is less than the sample specific MDC or less than the associated TPU
M - Requested MCD not met.
W - DER is greater than Warning Limit of 1.42
J - Estimated value for lead and bismuth 214 to note bias whenever a multipoint calibration is used
TI - Nuclide identification is tentative.
SI - Nuclide identification and/or quantitation is tentative.
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Table 5. Suspended Sediment Concentration (SSC), and Percent Particle Size for the Clay and Sand Fraction in Storm Flow from the Rio

Grande and Chama River 2009

Sample Suspended Sieve Laser Laser Laser Laser Laser Laser Laser Laser Laser Laser Laser Laser
Sample ) Type (S) Sediment ~ racfion=1.0- fraction=0.5- fraction=0.25- .06 50. fraction=0.15- fraction=0.125- action=0.100- fraction=0.075-fraction=0.062 ¢ ion—6 601 fraction=0.001 fraction=0.000 fraction=0.000
N Date Time Storm N 2.0mm. For 1.0 mm. For 0.5 mm. For 0.125 mm. 0.100 mm. 5-0.075 mm.
Location Concentration . L - . 0.25 mm. For 0.20 mm. For 0.150 mm. For L - . 5-0.002mm. 0-0.0015mm. 5-0.0010mm. 01-0.0005mm.
Water, (B) (SSC) soil: very soil: Coarse  soil: Medium soil: Fine Sand soil: Fine Sand soil: Fine Sand For soil: Very - For sail: Very - For soil: Very For soil: Clay For soil: Clay For soil: Clay For soil: Clay
Baseline Coarse Sand Sand Sand : : : Fine Sand Fine Sand Fine Sand -Clay Ly : Y Ly
mgl/L % % % % % % % % % % % % %
Units
Rio Chamaat ¢/»50009 20:05 s 4,257 0 0 0.4 0.8 26 2.8 44 6.7 46 35 38 48 06
Chamita
Rio Chamaat 7155009 1811 s 946 0 0 01 0.4 13 15 2.7 55 49 21 22 31 03
Chamita
Rio Chamaat 71 5009 20:11 s 1,040 0 0 0.8 23 6.7 6.3 9.1 121 72 13 16 25 04
Chamita
Rio S;‘g:e 3 971312009 3:14 s 405 0 0 0.7 0.1 0.1 07 25 6.7 6 2.7 25 3.2 0
Rio g;zcv?e al 626/2000 23:45 s 1,912 0 0 0.1 0.1 05 0.7 15 31 26 55 57 6.4 058
Rio gzz";v?e at 21412000 17:36 s 410 0 0 26 1.9 4 39 65 104 7 15 12 16 0
Rio g{i@?e at 712212000 0:07 s 1,911 0 0 0.1 11 48 55 9 136 8.6 14 14 22 0
Rio g:z\:/?e al g13/2000 18:23 s 1,896 0 0 0 03 26 38 72 122 8.2 2 19 25 0
Rio Grande at ¢,7/5509 (.34 s 1,361 0 0 0 0 03 0.7 17 34 26 53 56 6.2 1
Buckman
RioGrande at 7,500 18:18 s 534 0 0 13 23 5.4 48 73 1 7 17 15 21 0
Buckman
RioGrande at 73,5009 1454 s 1,523 0 0 0.2 01 03 0.4 11 2.7 28 38 38 4.4 03
Buckman
Rio Grande at g1 515409 1909 s 1,393 0 0 0.1 02 15 26 5.4 10.3 7.8 17 18 26 0.1
Buckman
Rio Grande
above  7/10/2009 14:30 B 347 0 0 1.7 0.9 0.9 1 3 8.2 7.3 31 3.3 46 1
Alameda
Rio Grande
above  7/21/2009 19:42 s 2,407 0 0 0.6 0.6 13 1.3 21 3.5 2.8 3.3 3.3 41 0.6
Alameda
Rio Grande
above 9/9/2009 22:42 s 1,020 0 0 0.5 0.4 0.7 0.9 16 2.9 24 48 49 5.8 11
Alameda
Rio Grande
above  9/11/2009 20:24 s 513 0 0 0.1 0.1 05 0.7 14 3.1 2.7 58 6 6.5 13
Alameda
Rio Grande
above  9/16/2009 23:15 s 1,645 0 0 0.4 0.4 0.9 0.9 16 2.8 23 51 56 6.7 2
Alameda
Rio Grande
above  9/17/2009 11:50 s 1,221 0 0 0.7 0.5 11 12 21 3.7 2.9 45 48 6 15
Alameda
Table 5a Non-representative Data
Sample Suspended Sieve Laser Laser Laser Laser Laser Laser Laser Laser Laser Laser Laser Laser
Sample o Type(S) ggimeny  fraction=L0- - fraction=05-  fraction=025- ¢ ion_6 0. fraction=0.15- fraction=0.125- T2Ci0N=0-100- fraction=0.075- fraction=0.062 ¢ .ion-0 001 fraction=0.001 fraction=0.000 fraction=0.000
) Date Time Storm . 2.0mm. For 1.0 mm. For 0.5 mm. For 0.125 mm. 0.100 mm. 5-0.075 mm.
Location Concentration . L . . 0.25 mm. For 0.20 mm. For 0.150 mm. For L - . 5-0.002mm. 0-0.0015mm. 5-0.0010mm. 01-0.0005mm.
Water, (B) (SSC) soil: Very soil: Coarse  soil: Medium soil: Fine Sand soil: Fine Sand soil: Fine Sand For soil: Very - For soil: Very - For soil: Very For soil: Clay For soil: Clay For soil: Clay For soil: Clay
Baseline Coarse Sand Sand Sand ! ) : Fine Sand Fine Sand Fine Sand el il - Clay il
mg/L % % % % % % % % % % % % %
Rio Grande at 7, g/ 53.4 Eduipment 7,544 0 0 26.2 23.9 245 8.4 48 2.4 0.8 03 0.4 06 0.1
Buckman Malfunction
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Table 6. Percent Particle Size for the Silt Fraction in Storm Flow from the Rio Grande and Chama River 2009

Sample

Type (S) Laser fraction=0.05-

Laser fraction=0.04-

Laser fraction=0.03-

Laser fraction=0.02-

Laser fraction=0.019-

Laser fraction=0.018-

Laser fraction=0.017-

Laser fraction=0.016-

Laser fraction=0.015-

Laser fraction=0.014-
0.015 mm. For soil:

Laser fraction=0.013-
0.014 mm. For soil:

Sample Location Date Time Storm 0.0625 mm. For soil: ~ 0.05 mm. For soil: 0.04 mm. For soil: 0.03 mm. For soil: 0.020 mm. Forsoil: ~ 0.019 mm. Forsoil: ~ 0.018 mm. Forsoil: ~ 0.017 mm. For soil: ~ 0.016 mm. For soil: Fine and Very Fine Silt Fine and Very Fine Silt
Water, (B) Coarse Silt (Mud) Coarse Silt (Mud) Coarse Silt (Mud) Coarse Silt (Mud) Coarse Silt (Mud) Coarse Silt (Mud) Coarse Silt (Mud) Coarse Silt (Mud) Coarse Silt (Mud) (Mudy) (Mug)
Baseline
Units % % % % % % % % % % %
RioChamaal  5o6000 2005 s 59 59 7 83 1 11 11 12 13 14 15
Chamita
RioChamaat 7135000 1811 s 75 8.8 118 141 15 15 16 16 16 16 17
Chamita
RioChamaat 7515000 2011 82 77 8.4 8 08 08 08 08 08 08 08
Chamita
RioGrandeat g 1315009  3:14 s 8.4 85 96 101 11 12 12 13 14 15 16
Lyden
RoGandeal  ooop00s 2345 S 36 356 44 6.4 0.9 1 11 13 14 16 18
Rio g;i;l?e at 71412009 17:36 s 83 7.7 8.1 78 0.8 0.9 0.9 0.9 1 11 11
Rio g:icv‘?e at 712212000  0:07 s 95 8.1 8.4 78 0.8 0.8 0.8 0.8 0.8 0.8 0.8
RoGandeal  gnazo0s 1823 S 94 8.3 8.6 7.9 08 08 08 08 0.9 0.9 1
RioGrandeat 0715009 ;34 s 33 33 41 6.4 1 11 12 13 14 16 18
Buckman
RioGrandeat 75509 1818 s 7.8 6.8 7.3 7.4 08 08 08 09 09 1 11
Buckman
RioGrandeat  7,305009 1454 s 48 6.1 86 114 14 14 15 16 17 18 19
Buckman
RioGrandeat g/137009 1909 s 10.2 10.1 114 109 1 1 1 1 1 1 11
Buckman
RoGrande 7705009 1430 B 97 8.8 8.4 75 08 08 09 0.9 1 1 11
above Alameda
Rio Grande 71212009 19:42 s 21 4.9 71 9.7 12 13 14 15 16 18 1.9
above Alameda
Rio Grande 9/9/2009  22:42 s 36 42 53 6.8 09 1 11 12 13 L5 17
above Alameda
Rio Grande 9/11/2009  20:24 s 38 3.9 42 48 06 07 08 0.9 1 12 13
above Alameda
Rio Grande 9/16/2009  23:15 s 35 4 52 7 09 1 11 12 13 14 16
above Alameda
RoGrande — g/175009 1150 41 44 55 71 09 1 11 12 13 15 17
above Alameda
Table 6a Non-representitive Data
Sample Laser fraction=0.014- Laser fraction=0.013-
Type (S) Laser fraction=0.05-  Laser fraction=0.04-  Laser fraction=0.03-  Laser fraction=0.02- Laser fraction=0.019- Laser fraction=0.018- Laser fraction=0.017- Laser fraction=0.016- Laser fraction=0.015- 0.015 mm F;rlsoil' 0.014 mm F;rlsoil'
Sample Location Date Time Storm 0.0625 mm. For soil: ~ 0.05 mm. For soil: 0.04 mm. For soil: 0.03 mm. For soil: 0.020 mm. For soil: ~ 0.019 mm. For soil: ~ 0.018 mm. For soil: ~ 0.017 mm. For soil: ~ 0.016 mm. For soil: Fir;e and Vér Fine S‘ill Fin‘e and Vé Fine S'm
Water, (B) Coarse Silt (Mud) Coarse Silt (Mud) Coarse Silt (Mud) Coarse Silt (Mud) Coarse Silt (Mud) Coarse Silt (Mud) Coarse Silt (Mud) Coarse Silt (Mud) Coarse Silt (Mud) (Mudy) (Murg)
Baseline
Units % % % % % % % % % % %
RioGrandeat  7)q/5509 23,46 EQUPMeNt 0.9 09 09 1 01 01 01 01 01 01 02
Buckman Malfunction
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Table 6. Percent Particle Size for the Silt Fraction in Storm Flow from the Rio Grande and Chama River 2009 (Continued)

Sample Type Laser fraction=0.012-Laser fraction=0.011- Laser fraction=0.010- Laser fraction=0.009-Laser fraction=0.008-Laser fraction=0.007- Laser fraction=0.006- Laser fraction=0.005-Laser fraction=0.004- Laser fraction=0.003- Laser fraction=0.002

Sample Date Time (S) Storm  0.013 mm. For soil: 0.012 mm. For soil: 0.011 mm. For soil: 0.010 mm. For soil: 0.009 mm. For soil: 0.008 mm. For soil: 0.007 mm. For soil: 0.006 mm. For soil: 0.005 mm. For soil: 0.004mm. For soil: 0.003mm. For soil:
Location Water, (B) Fine and Very Fine Fine and Very Fine Fine and Very Fine Fine and Very Fine Fine and Very Fine Fine and Very Fine Fine and Very Fine Fine and Very Fine Fine and Very Fine Fine and Very Fine Fine and Very Fine
Baseline Silt (Mud) Silt (Mud) Silt (Mud) Silt (Mud) Silt (Mud) Silt (Mud) Silt (Mud) Silt (Mud) Silt (Mud) Silt (Mud) Silt (Mud)
Units % % % % % % % % % % %
Rio Chama 615009 20:05 s 16 17 18 19 2 22 24 28 34 42 54
at Chamita
Rio Chama
. 7/13/2009 18:11 S 1.7 18 18 18 18 18 1.8 2 22 2.6 3.2
at Chamita
Rio Chama 2115009 20:11 s 038 09 0.9 09 09 09 09 11 13 15 19
at Chamita
Rio Grande g/1315000 3:14 s 17 18 2 21 22 23 25 2.8 3.2 37 43
at Lyden
Rio Grande ’
. 6/26/2009 23:45 S 2 2.2 2.4 2.7 31 35 4 4.7 5.6 7 9
at Otowi
Rio Grande  7,12009 17:36 s 12 13 14 15 16 18 2 22 24 26 238
at Otowi
Rio Grande ’
- 7/22/2009 0:07 S 0.9 0.9 0.9 0.9 0.9 1 1 1.2 1.4 1.7 21
at Otowi
Rio Grande g/ 315009 18:23 s 11 11 12 13 14 15 16 19 22 26 31
at Otowi
Rio Grande .
6/27/2009 0:34 S 2 23 25 2.8 3.2 3.6 4.1 4.8 5.7 6.9 8.9
at Buckman
Rio Grande
7/4/2009 18:18 S 12 13 13 1.4 1.5 1.6 1.8 21 24 2.6 28
at Buckman
Rio Grande 7,55009 14:54 s 21 22 24 26 2.8 3 33 37 44 52 63
at Buckman
Rio Grande g/, 317009 19:09 s 11 11 11 12 12 12 13 15 18 21 26
at Buckman
Rio Grande
above 7/10/2009 14:30 B 11 12 13 1.4 15 17 19 24 3 3.8 4.9
Alameda
Rio Grande
above 7/21/2009 19:42 S 21 23 2.6 2.8 3.1 3.4 3.7 4.2 4.7 5.2 5.8
Alameda
Rio Grande
above 9/9/2009 22:42 S 1.9 21 24 2.7 31 3.6 4.2 4.9 5.9 6.9 8.1
Alameda
Rio Grande
above 9/11/2009 20:24 S 1.6 1.8 21 25 3 35 4.3 5.2 6.5 8.1 10.1
Alameda
Rio Grande
above 9/16/2009 23:15 S 1.8 2 2.2 25 2.8 3.2 3.7 4.4 54 6.6 8.3
Alameda
Rio Grande
above 9/17/2009 11:50 S 1.8 2.1 2.3 2.6 29 3.2 3.7 4.3 5.1 6 73
Alameda

Table 6b Non-reprsentative Data

Sample Type Laser fraction=0.012-Laser fraction=0.011-Laser fraction=0.010-Laser fraction=0.009-Laser fraction=0.008- Laser fraction=0.007- Laser fraction=0.006- Laser fraction=0.005-Laser fraction=0.004-Laser fraction=0.003-Laser fraction=0.002

Sample Date Time (S) Storm  0.013 mm. For soil: 0.012 mm. For soil: 0.011 mm. For soil: 0.010 mm. For soil: 0.009 mm. For soil: 0.008 mm. For soil: 0.007 mm. For soil: 0.006 mm. For soil: 0.005 mm. For soil: 0.004mm. For soil: 0.003mm. For soil:
Location Water, (B) Fine and Very Fine Fine and Very Fine Fine and Very Fine Fine and Very Fine Fine and Very Fine Fine and Very Fine Fine and Very Fine Fine and Very Fine Fine and Very Fine Fine and Very Fine Fine and Very Fine
Baseline Silt (Mud) Silt (Mud) Silt (Mud) Silt (Mud) Silt (Mud) Silt (Mud) Silt (Mud) Silt (Mud) Silt (Mud) Silt (Mud) Silt (Mud)
Units % % % % % % % % % % %
Rio Grande 71 q/5009 3.4 EdUiPMeNt 02 0.2 02 02 02 02 02 03 03 04 05
at Buckman Malfunction
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Table 7. SSC, Sand Fraction, Silt Fraction, and Clay Fraction in Storm Flow from the Rio Grande and
Chama River 2009

S?Sn?)pgotépe Total Sand Silt (Mud) Clay
Sample Location Date Time Water, (B) SSC (>0.0625mm) (0.0625mm  (0.002mm -
. : -0.002mm) 0.00001mm)
Baseline
Units mg/L % % %
Rio Chama at Chamita 6/26/2009 20:05 S 4,257 22.3 65.1 12.7
Rio Chama at Chamita 7/13/2009 18:11 S 946 16.4 75.8 7.7
Rio Chama at Chamita 7/21/2009 20:11 S 1,040 44.5 49.9 5.8
Rio Grande at Lyden 9/13/2009 3:14 S 405 16.8 74.5 8.4
Rio Grande at Otowi 6/26/2009 23:45 S 1,912 8.6 73.3 18.4
Rio Grande at Otowi 7/4/2009 17:36 S 410 36.3 59.4 4.3
Rio Grande at Otowi 7/22/2009 0:07 S 1,911 42.7 52.3 5
Rio Grande at Otowi 8/13/2009 18:23 S 1,896 34.3 59.2 6.4
Rio Grande at Buckman 6/27/2009 0:34 S 1,361 8.7 73.3 18.1
Rio Grande at Buckman 7/4/2009 18:18 S 534 39.1 55.6 5.3
Rio Grande at Buckman 7/30/2009 14:54 S 1,523 7.6 80.2 12.3
Rio Grande at Buckman 8/13/2009 19:09 S 1,393 27.9 65.9 6.2
Rio Grande above Alameda 7/10/2009 14:30 B 347 23 65.1 12
Rio Grande above Alameda 7/21/2009 19:42 S 2,407 12.2 76.4 11.3
Rio Grande above Alameda 9/9/2009 22:42 S 1,020 9.4 74.4 16.6
Rio Grande above Alameda 9/11/2009 20:24 S 513 8.6 71.9 19.6
Rio Grande above Alameda 9/16/2009 23:15 S 1,645 9.3 711 194
Rio Grande above Alameda 9/17/2009 11:50 S 1,221 12.2 711 16.8
Table 7a Non-representative Data
S?Sm)pgo-[?/npe Total Sand Silt (Mud) Clay
Sample Location Date Time Water, (B) SSC (>0.0625mm) (0.0625mm  (0.002mm -
. : -0.002mm) 0.00001mm)
Baseline
Units mg/L % % %
Rio Grande at Buckman 7/19/2000  23:46  EauPment o5, 01 7.4 14
Malfunction
Table 8. Former PCB End Uses for Various Aroclors
Aroclor
End Use 1242 1248 1254 1260
Capacitors *
Transformers * * *
Heat transfer *
Hydraulics/lubricants
Hydraulic fluids * * * *
Vacuum pumps * *
Gas-transmission turbines *
Plasticizers:
Rubbers * * *
Synthetic resins * * *
Carbonless paper *
Miscellaneous:
Adhesives * * *
Wax extenders * *
Dedusting agents * *
Inks *
Cutting oils *
Pesticide extenders *
Sealants and Caulking Compounds *
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Figure 1. Rio Grande and Chama River Water Quality Monitoring Locations
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Figure 1b shows the sampler location for the Rio Grande above Alameda samples. The sampler
was located south of the northern boundary of the Rio Grande State Park (shaded area along the
Rio Grande in center-left of figure). The sampler is located approximately 1/3 mile
downstream from the confluence of the NDC and the Rio Grande. The NDC near Alameda
USGS gage is located in the lower right hand corner.

Figure 1B Sample Location for Rio Grande above Alameda
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Figure 2 demonstrates flows in the Rio Grande at San Felipe and near Alameda USGS gages along with
the NDC during the 7-10-09 baseflow sample collected at the Rio Grande above Alameda location.
Flows were steady at the Rio Grande at San Felipe and Rio Grande near Alameda gages and there was
no discharge from the NDC at the time of sample.

Figure 2. USGS Gage Data and Sample Collection Time for Rio
Grande near Alameda 7-10-09
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Time

The distance between USGS gages along the Rio Grande and in the NDC largely govern the relative
time delays in response to precipitation caused runoff events. Flow registered at the San Felipe gage at
the Rio Grande (22.4 miles upstream) takes approximately 8 hours to manifest at the Rio Grande above
Alameda gage. It takes approximately 40 minutes for flows registered at the NDC gage to manifest at
the Rio Grande above Alameda sampling station and approximately one hour and 30 minutes for flows
from the NDC gage to manifest at the Rio Grande above Alameda gage. These travel times may vary
considerably depending on the volume of water discharged from the NDC, changing flows from

upstream (Cochiti Reservoir releases or other tributary influences), and the actual flow in the Rio
Grande.
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Figure 3 demonstrates flows in the Rio Grande at San Felipe and near Alameda USGS gages along with
the NDC during the time of the 7-21-09 storm flow sample collection. Flows were steady in the Rio
Grande at San Felipe for over 8 hours prior to sample collection. Discharge from the NDC peaked at
19:00, the sampler was enabled at 19:21, and the sample was collected in the Rio Grande at 19:42.

Figure 3. USGS Gage Data and Sample Collection Time for Rio
Grande near Alameda 7-21-09
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Figure 4 is a copy of the strip chart from the ISCO sampler and shows that the sample was collected near
the peak of the hydrograph as the storm surge passed the sampler location.

Figure 4. ISCO Sampler Hydrograph and Sample Collection times for Rio Grande above Alameda
7-21-09
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Figure 5 demonstrates flows in the Rio Grande at San Felipe and near Alameda USGS gages along with
the NDC during the time of the 9-9-09 storm flow sample collection. Flows were steady in the Rio
Grande at San Felipe for over 8 hours prior to sample collection. Discharge from the NDC peaked at
22:15, sampler was enabled at 22:21, and the sample was collected in the Rio Grande at 22:42.

Figure 5. USGS Gage Data and Sample Collection Time for Rio
Grande near Alameda 9-9-09
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Figure 6 is a copy of the strip chart from the ISCO sampler and shows that the sample was collected near
the peak of the hydrograph as the storm surge passed the sampler location.

Figure 6. ISCO Sampler Hydrograph and Sample Collection times for Rio Grande above Alameda
9-9-09
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Figure 7 demonstrates flows in the Rio Grande at San Felipe and near Alameda USGS gages along with
the NDC during the time of the 9-11-09 storm flow sample collection. Flows were steady (or slightly
decreasing) in the Rio Grande at San Felipe for over 8 hours prior to sample collection. Discharge from

the NDC peaked at 19:00, sampler was enabled at 19:47, and the sample was collected in the Rio
Grande at 20:24.

Figure 7. USGS Gage Data and Sample Collection Time for Rio Grande
near Alameda 9-11-09
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Figure 8 is a copy of the strip chart from the ISCO sampler and shows that the sample was collected on
the rising leg near the peak of the hydrograph as the storm surge passed the sampler location.

Figure 8. ISCO Sampler Hydrograph and Sample Collection times for Rio Grande above
Alameda 9-11-09
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Figure 9 demonstrates flows in the Rio Grande at San Felipe and near Alameda USGS gages along with
the NDC during the time of the 9-16-09 storm flow sample collection. Flows had increased nearly 500
CFS in the Rio Grande at San Felipe about 8 hours prior to sample collection. Discharge from the NDC
peaked at three intervals between 22:30 and 00:15, sampler was enabled at 22:38, and the sample was
collected in the Rio Grande at 23:15.

Figure 9. USGS Gage Data and Sample Collection Time for Rio Grande near
Alameda 9-16-09
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Figure 10 is a copy of the strip chart from the ISCO sampler and shows that the sample was collected on
the rising leg of the hydrograph as the storm surge passed the sampler location.

Figure 10. ISCO Sampler Hydrograph and Sample Collection times for Rio Grande above Alameda
9-16-09
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Figure 11 demonstrates flows in the Rio Grande at San Felipe and near Alameda USGS gages along
with the NDC during the time of the 9-17-09 storm flow sample collection. Flows were steady in the
Rio Grande at San Felipe for over 8 hours prior to sample collection. Discharge from the NDC peaked
at 11:30, sampler was enabled at 11:13, and the sample was collected in the Rio Grande at 11:50.

Figure 11. USGS Gage Data and Sample Collection Time for Rio Grande near
Alameda 9-17-09
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Figure 11 is a copy of the strip chart from the ISCO sampler and shows that the sample was collected on
the rising leg of the hydrograph as the storm surge passed the sampler location.

Figure 12. ISCO Sampler Hydrograph and Sample Collection times for Rio Grande above Alameda 9-
17-09. Dashed line indicates estimated hydrograph (rain during sample collection smeared graph)
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Figure 13 demonstrates flows in the Rio Grande at Buckman Landing on 6-27-09. Flow at the Buckman
landing peaked at 01:15 and the sample was collected 41 minutes earlier on the rising leg of the
hydrograph. It is approximately 3.3 miles from Otowi Bridge to the Buckman Landing.

Figure 13. Hydrograph and Sample Collection Time for Rio Grande at
Buckman Landing 6-27-09
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Otowi gage data is used as a surrogate for Buckman Landing flows. Peak flow occurred at Buckman
Landing 49 minutes after the peak at Otowi and times have been adjusted on graph to compensate.
No adjustment of sample time was needed.

Figure 14 is a copy of the strip chart from the ISCO sampler and shows that the sample was collected on
the rising leg of the hydrograph as the storm surge passed the sampler location. The time on the strip
chart is one hour earlier because the sampler had not been changed from Daylight Standard time to

Daylight Savings time.

Figure 14. ISCO Sampler Hydrograph and Sample Collection times for Rio Grande at Buckman

Landing 6-27-09
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Figure 15 demonstrates flows in the Rio Grande at Buckman Landing on 7-4-09. Flow at the Buckman
landing peaked at 18:30 and the sample was collected 12 minutes earlier on the rising leg of the
hydrograph.

Figure 15. Hydrograph and Sample Collection Time for Rio Grande at
Buckman Landing 7-04-09
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Otowi gage data is used as a surrogate for Buckman Landing flows. Peak flow occurred at Buckman
Landing 35 minutes after the peak at Otowi and times have been adjusted on graph to compensate.
No adjustment of sample time was needed.

Figure 16 is a copy of the strip chart from the ISCO sampler at Buckman Landing on 7-4-09 which
shows that the sample was collected on the rising leg of the hydrograph as the storm surge passed the
sampler location.

Figure 16. ISCO Sampler Hydrograph and Sample Collection times for Rio Grande at Buckman
Landing 7-4-09
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Figure 17 demonstrates flows in the Rio Grande at Buckman Landing on 7-19-09. Flow at the Buckman
landing remained constant or declined slightly on this day. The sampler tripped on a spurious signal
(most likely a plugged stage sensor line) and a non-storm influenced flow. Particle size and SSC data

indicate this sample is not representative of baseflow conditions due to probable covering of sample port
with sand deposits.

Figure 17. Hydrograph and Sample Collection Time for Rio Grande
at Buckman Landing 7-19-09
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Otowi gage data is used as a surrogate for Buckman Landing flows. Peak flow occurred at Buckman

Landing 45 minutes after the peak at Otowi and times have been adjusted on graph to compensate.
No adjustment of sample time was needed.

Figure 18 is a copy of the strip chart from the ISCO sampler at Buckman Landing on 7-19-09. Note
repeated stage height fluctuations due to covered and plugged stage sensor line.

Figure 18. ISCO Sampler Hydrograph and Sample Collection times for Rio Grande at Buckman
Landing 7-19-09
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Figure 19 demonstrates flows in the Rio Grande at Buckman Landing on 7-30-09. Flow at the Buckman

landing peaked at 14:45 and the sample was collected 9 minutes later very near the peak of the
hydrograph.

Figure 19. Hydrograph and Sample Collection Time for Rio Grande
at Buckman Landing 7-30-09
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Otowi gage data is used as a surrogate for Buckman Landing flows. Peak flow occurred at Buckman
Landing 48 minutes after the peak at Otowi and times have been adjusted on graph to compensate.
No adjustment of sample time was needed.

Figure 20 is a copy of the strip chart from the ISCO sampler at Buckman Landing on 7-19-09.

Figure 20. ISCO Sampler Hydrograph and Sample Collection times for Rio Grande at Buckman
Landing 7-30-09
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Figure 21. Hydrograph and Sample Collection Time for Rio Grande at Buckman
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Otowi gage data is used as a surrogate for Buckman Landing flows. Peak flow occurred at Buckman
Landing 46 minutes after the peak at Otowi and times have been adjusted on graph to compensate.

No adjustment of sample time was needed.

Figure 22 ISCO Sampler Hydrograph and Sample Collection times for Rio Grande at Buckman

Landing 8-13-09

Figure 21 demonstrates flows in the Rio Grande at Buckman Landing on 8-13-09. Flow at the Buckman

landing peaked at 19:15 and the sample was collected 6 minutes earlier very near the peak of the

hydrograph.
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Figure 22 is a copy of the strip chart from the ISCO sampler at Buckman Landing on 8-13-09.
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Figure 23 demonstrates flows in the Rio Grande at Otowi Bridge on 6-26-09. Flow at Otowi Bridge
peaked at 00:30 and the sample was collected 45 minutes earlier on the rising leg of the hydrograph.

Figure 23. Hydrograph and Sample Collection Time for Rio Grande at
Otowi Bridge 6-26-09
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Figure 24 is a copy of the strip chart from the ISCO sampler at Otowi Bridge on 6-26-09.

Figure 24 ISCO Sampler Hydrograph and Sample Collection times for Rio Grande at Otowi Bridge
on 6-26-09.
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Figure 25 demonstrates flows in the Rio Grande at Otowi Bridge on 7-4-09. Flow at Otowi Bridge

peaked at 18:00 and the sample was collected 24 minutes earlier on the rising leg of the hydrograph..

Figure 25. Hydrograph and Sample Collection Time for Rio Grande at

Otowi Bridge 7-4-09
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Figure 26 is a copy of the strip chart from the ISCO sampler at Otowi Bridge on 7-4-09.

B aE sl nres

JITEENT HITAMES ERRAT eBTWIPE
ELIIAETS AYOLSTH

28 JLL0E Br:ll s8TIN0ra
A8 FLL03 2247 a@NICFA
FE FLL0F AT sBTINOPE
B F1LL0d 22T eETNIFE
vEOITLLOG  SR:LAT SETNCRE
B ILL0d LEAT el InLeE
28 ANL0E 2EAT It PR
Te FNimz 9247 edNiva

b= W T Pt g [
41 pEEes oL FaEGE
41 BEasc 149200

o 5dT4MEES 40 H33MOH

S5iED BTNIPE ML _Gd b WL
T5idT S@TINIFE HMI 27 bE |
HI 1998 2

HEEhEN

2AWNTI0N HAMILNT
SUNTOf ASTAWES

23NN HLOL

Figure 26. ISCO Sampler Hydrograph and Sample Collection times for Rio Grande at Otowi Bridge
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Figure 27 demonstrates flows in the Rio Grande at Otowi Bridge on 7-22-09. Flow at Otowi Bridge
peaked at 03:15 and the sample was collected 3 hours and 8 minutes earlier on the rising leg of the
hydrograph. This was a slowly rising hydrograph that took over 4 hours to reach the peak of the
hydrograph.

Figure 27. Hydrograph and Sample Collection Time for Rio Grande at
Otowi Bridge 7-22-09
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Figure 28 is a copy of the strip chart from the ISCO sampler at Otowi Bridge on 7-22-09.

Figure 28. ISCO Sampler Hydrograph and Sample Collection times for Rio Grande at Otowi Bridge
on 7-22-09.
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Figure 29. Hydrograph and Sample Collection Time for Rio Grande at Otowi Bridge
8-13-09

peaked at 18:30 and the sample was collected 7 minutes earlier on the rising leg and very near the peak

Figure 29 demonstrates flows in the Rio Grande at Otowi Bridge on 8-13-09. Flow at Otowi Bridge
of the hydrograph.

44

)
1))
=l
m (3
- 1 T ' 1 ' I e
2 .
3 = 40 AEBSA9SIZ008 ooten | soanuk-
< . o :
3¢ (@) =
o 00€2 0_ < I Lo o v TR B
P ch 3
2 N =) EHHER - SHINHEH 260 JLi%4
P
B m G - 1 ] 1 I 1 L} i 1} 1 -
2 & .Km
o 00ze = a0 G O R IS
St
T m S8
— n QF19HNT EI3TANES TEERT SDONECT
% = m 00100 GOSAHET  BUTIMELE A4OLSIH
c
@ 2 £
O o M 20 FUL0E  BLISD AOONHIT
20 FULNE  O0HET OO
2 00Te w R 35 FUL0E £I:iEl & y
o b k3] oo ANLL0E 821 e i
<L o} pE TILLOS  B2:31 E0ONHIT
) [ — o FILL0  ITIST SOONGIT
S = 7o FULOF  FDIST SOGNNIT
£ =] @) 16 T8 ST S09NHIT
= © ) AADLSTH F14HHE
p—
000¢ O = 3 :SINGES 0 S3FN
O g S71Z0 GBONHLT NI 26711 uty
n < SEigl sEGABST NI ZZ76T e
° n I ZHeLl s
el i 13031
< =) 40 BEOLLZE0095  FIMATION THANBLNI
g < 47 BEBPZOCIONOG  SUNIOR JSTdUES
= 40 GOBEZPTITON0  :IWATION HLOL
e Q. | 0o:e0 coONHPT 0L DGO GEINHET THAEILNI
006T =
— ] 42984 0014 BETE COO ILIS B L0434
g F
m m 47 BOBETPEITENG 0100, SEDMHEY -
=
o
>
= an
2 5
008T o 2
= o
= g
G <
) N
2 o
: g
15
0011 et - .
o o o o o o » : D
o o o o o o= (] 0_
) S o) S rs) - A ok
N N — — pry o
sS40 ° =
= B0 S 60108 60OMBZT BUIIEIS ANOLSIH
& o] S e TSR
(&



Figure 31 demonstrates flows in the Rio Chama at Chamita on 6-26-09. Flow at Chamita peaked at
20:30 and the sample was collected 25 minutes earlier on the rising leg and near the peak of the

hydrograph.
Figure 31. Hydrograph and Sample Collection Time for Rio Chama at Chamita
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Figure 32 is a copy of the strip chart from the ISCO sampler at Rio Chama at Chamita on 6-26-09.

Figure 32. ISCO Sampler Hydrograph and Sample Collection times for Rio Chama at Chamita on 6-

26-09.
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Figure 33 demonstrates flows in the Rio Chama at Chamita on 7-13-09. Flow at Chamita peaked at

18:00 and the sample was collected 11 minutes later on the falling leg of the hydrograph. This was a

small flow event and the flows stopped increasing after an approximate 150 CFS increase.

Figure 33. Hydrograph and Sample Collection Time for Rio Chama at
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Figure 34 is a copy of the strip chart from the ISCO sampler at Rio Chama at Chamita on 7-13-09.

Figure 32. ISCO Sampler Hydrograph and Sample Collection times for Rio Chama at Chamita

on 7-13-09.
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Figure 35. Hydrograph and Sample Collection Time for Rio Chama at Chamita
7-21-09
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23:00 and the sample was collected 2 hours and 49 minutes earlier at the beginning of the rising leg of

Figure 35 demonstrates flows in the Rio Chama at Chamita on 7-21-09. Flow at Chamita peaked at
the hydrograph.
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Figure 37 demonstrates flows in the Rio Chama at Chamita on 8-10-09. The sampler malfunctioned and
initiated a sample with no apparent rise in discharge. Flow remained constant at Chamita on 8-10-09.
No strip chart from the ISCO sampler at Rio Chama at Chamita on 8-10-09 is available.

Figure 37. Hydrograph and sample collection time for Rio
Chama near Chamita 8-10-09
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Figure 38 demonstrates flows in the Rio Grande at the Embudo gage on 9-13-09. Flow at the Embudo
gage peaked at 05:45 and the sample was collected at Lyden 2 hour and 30 minutes earlier. The gage
data shows a gradual 4 hour rise to peak of the hydrograph. There is approximately a 2 hour travel time
between the gage at Embudo and the sampler at Lyden.

Figure 38. Hydrograph at Embudo Gage and Sample Collection Time for
Rio Grande at Lyden 9-13-09
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There was no strip chart available for the flow event at Rio Grande at Lyden on 9-13-09.
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Figure 39. Pearson R’ correlation between suspended sediment
concentration and total PCB at Rio Grande above Alameda
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Figure 41. The Pearson R” correlation between suspended
sediment concentration and gross alpha for all samples
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Figure 42. PCB Homologue Data from Storm Flow Samples
Collected from the Rio Chama at Chamita Location
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Figure 43. PCB Homologue Data from Storm Flow
Samples Collected from the Rio Grande at Otowi Bridge
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Figure 44. PCB Homologue Data from Baseline and Storm Flow
Samples Collected from the Rio Grande at Buckman Landing
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Figure 45. PCB Homologue Data from Baseline and Storm
Flow Samples Collected from the Rio Grande above Alameda
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Figure 46. PCB Homologue Data from Storm Flow
Samples Collected from the Rio Grande and Chama River
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Figure 47. PCB Homologue Data from Storm Flow Samples Collected
from the Rio Grande above Alameda Location
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Figure 48. PCB Distribution in Fish Tissue and Suspended
Sediments from Rio Grande near Albuquerque
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Figure 49. PCB Distribution in Rio Grande Sediments and Storm
Flow Samples from Rio Grande above Alameda
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Figure 50. PCB Concentration in Suspended Sediments of the Rio Grande and

Rio Chama, 2009
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