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Executive Summary

After three years of sampling for pesticides and wastewater indicators and two years of sam-
pling for pharmaceutical and personal care products (PPCPs), patterns of contamination are

beginning to emerge in selected locations in Northern Colorado Plateau Network park units.

The Colorado River at the Potash boat ramp, just upstream of Canyonlands National Park,
has frequent (>30% of sample visits) detections of the herbicide 2,4-D; caffeine; the insect
repellent, DEET; the pesticide degradation product, Metolachlor ESA; and the prescrip-
tion antibiotic, sulfamethoxazole. A highly visited area in Middle Cave, at Timpanogos Cave
National Monument, also has frequent detections of caffeine and DEET, although sample
contamination has not been ruled out for this site. The Yampa River, at Deerlodge Park up-
stream of Dinosaur National Monument, continues to have a wide variety of contaminants
of emerging concern detected, although no contaminants have yet been shown to frequently
occur. The Fremont River, at the Hickman Bridge trailhead inside Capitol Reef National
Park, has relatively few detections. Several PPCPs added to the analytical suite in 2013 oc-
curred frequently at multiple sites, including the prescription drugs, gabapentin (used to
treat seizure disorders and bipolar disorders) and metformin (used to treat diabetes). Sam-
pling will continue in 2014 and 2015, with the continuation of surface water sampling and
the addition of bed sediment sampling in coordination with the U.S. Geological Survey. A
final report is expected in 2016.
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1 Introduction

1.1 Background

The Northern Colorado Plateau Network
(NCPN) provides long-term monitoring and
other natural resource data to 16 national
park units throughout Utah, western Colo-
rado, southern Wyoming, and northern Ari-
zona. In 2010, in cooperation with the Envi-
ronmental Protection Agency (EPA) Region
8, NCPN began screening selected surface
waters in NCPN parks for pesticides, pesti-
cide degradation products, and wastewater
indicators. After a sampling hiatus in 2011,
pharmaceuticals and personal care products
(PPCPs) were added to the analytical suite in
2012. These analytes, collectively known as
contaminants of emerging concern (CECs),
have been detected in a variety of NCPN
waters (Weissinger et al. 2013). Contami-
nants of emerging concern are trace organic
compounds that are not commonly tested for
during routine water quality monitoring but
may have adverse effects on aquatic and ter-
restrial life at very low (sub part per billion)
concentrations (Battaglin and Kolok 2014).

This is an interim report. For more details on
the background of this project, see Weissing-
er and others (2013).

1.2 Sampling locations

In 2013, four sites that had previously shown
high numbers of CECs or detection levels of
concern (Weissinger et al. 2013) were tar-
geted for additional sampling: the Colorado
River near Canyonlands National Park (NP),
the Fremont River in Capitol Reef NP, the
Yampa River near Dinosaur National Monu-
ment (NM), and Middle Cave Lake in Tim-
panogos Cave NM (Table 1-1; Figure 1-1). A
more remote location in Timpanogos Cave
NM, Hansen Cave spring, was sampled in
2013 as a comparison for the high visitor-use
area sampled in Middle Cave.

Sites were typically sampled by park person-
nel on a monthly or bi-monthly basis, de-
pending on the availability of sample alloca-
tions from the EPA Region 8 laboratory. No
sampling occurred in October 2013 due to a
shutdown of the federal government.

Table 1-1. Northern Colorado Plateau Network waters sampled in 2013 for pesticides, pesticide degradation
products, pharmaceuticals and personal care products, and wastewater indicators.

Park unit Site STORETID Datum Latitude Longitude
Canyonlands NP Colorado River at Potash boat ramp 4956290 NADS83 38.50553859 -109.6595616
Capitol Reef NP Fremont River at Hickman Bridge trailhead 4954360 NAD83 38.28859102 -111.2348913
Dinosaur NM Yampa River at Deerlodge Park 09260050 NAD83 40.45163387 -108.525101
. Middle Cave Lake Bridge NA NAD83 40.43796018 -111.7105406
Timpanogos Cave NM —
Hansen Cave Spring in TICA 4994970 NADS83 40.437639 -111.710778
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Figure 1-1. Park units in the Northern Colorado Plateau Network, with parks sampled in 2013 highlighted.
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2 Methods

2.1 Sampling

Sample bottles and coolers were provided
by the EPA laboratory. Park personnel put
on clean gloves for each sample, dipped
and rinsed the sample bottles in source wa-
ter twice, then collected grab samples of the
source water. Sample bottles were labeled
and immediately placed on ice. Samples were
packed in ice and shipped overnight to the
EPA lab as soon as possible after sampling
(maximum hold time of five days).

Laboratory analysis methods used are shown
in Table 2-1. Pesticide and PPCP samples
were filtered at the laboratory, and the dis-
solved fraction was analyzed. Wastewa-
ter samples were not filtered, and the total
sample was analyzed. Water samples were
analyzed for 69 pesticides and pesticide-
degradation products, 143 PPCPs, and 53
wastewater-indicator compounds. A table of
all analytes and the lowest concentration at
which they are reported (the laboratory re-
porting limit, usually 2-10 times the method
detection limit) is provided in Appendix A.
Results that fall between the method detec-
tion limit and the laboratory reporting limit
are not available for analysis.

PPCP samples collected in May, June, and
July were analyzed outside of their desired
holding time due to processing limitations at
the laboratory. PPCPs are considered robust
to holding-time exceedances, and the data
are presented as estimated, with a J-flag.

2.2 Quality assurance

Quality assurance was performed through
the use of blank and replicate samples in the
field and additional procedures conducted in
the laboratory.

2.2.1 Field blanks

Field-blank samples, which use “blank wa-
ter” (water known to be analyte-free) pro-
vided by the EPA, are processed at the field
site in the same manner and using the same
equipment as the environmental samples.
The purpose of a field blank is to determine
whether contamination is being introduced
during sample collection and handling; ide-
ally, the results from field blanks should be
analyte-free. Field blanks are evaluated with
the benchmark of no detection for every
parameter.

If a field blank has a detected level of an
analyte, then the field blank is compared to
source-water samples. If the level of an ana-
lyte in the source water is detected at 0-2x
the level detected in the field blank, then the
source-water samples are considered to be
contaminated and recorded as Not Detected
in the database. If the level of an analyte in
the source water is detected at 2-5x the level
detected in the field blank, then the results
are reported as Detected, without an esti-
mated value. If the level of an analyte in the
source water is detected at more than 5x the
level detected in the field blank, then the de-
tection is considered robust to contamina-
tion and the results are retained.

Table 2-1. Analysis methods and sample requirements for the EPA Region 8 laboratory.

. Sample Container size and . ""a""‘.‘“"‘
Parameter  Analytical method Preservation holding
volume type .
time
Pesticides Liquid Chromatography—Mass Spectrometry. 40 ml  Sterile 40-ml amber Ice to 2-6°C 7 days
and pesticide EPA Method 8321A, glass volatile organic
degradation  EPA R8 Laboratory SOP ORGM-550 (2013a) analysis (VOA) vials
products
PPCPs Liquid Chromatography-Mass Spectrometry. 40 ml  Sterile 40-ml amber Ice to 2-6°C 7 days
EPA Method 1694 glass VOA vials
EPA R8 Laboratory SOP ORGM-001 (2013b)
Wastewater  Gas Chromatography-Mass Spectrometry. 250 ml  Sterile 250-ml amber Ice to 2-6°C 7 days to
Indicator EPA R8 Laboratory SOP ORGM-006 (2011) glass vials extraction
Compounds
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Field blanks were submitted for 5 of 23 (22%)
sampling visits for pesticides, PPCPs, and
wastewater-indicator samples. Each indi-
vidual who regularly collected samples sub-
mitted at least one set of field blanks. Field
blanks for pesticides, PPCPs, and wastewa-
ter indicators submitted by Dinosaur NM in
May 2013 met the quality assurance/quality
control (QA/QC) goal of having no detec-
tions. Field blanks submitted by Canyon-
lands NP in August 2013 had a positive de-
tection for the PPCP, caffeine. Caffeine was
also detected in the source-water sample and
replicate (see Section 2.2.2) within 2x the
level detected in the field blank. The source-
water and replicate sample detections were
changed to Not Detected in the database and
not reported.

Field blanks submitted by the NCPN on
behalf of Capitol Reef NP in June and No-
vember 2013 had positive detections of the
PPCPs, methylparaben (both occasions) and
caffeine (Nov.), and the wastewater indica-
tors, Bisphenol A (June) and acetophenone
(Nov.). The same bottle of blank water was
used on both occasions. Methylparaben
was detected in a source-water sample in
June at roughly 10x the amount detected in
the field blank, but it was not detected in a
replicate source-water sample in June or in
the source water sample in November. The
source-water detection in June was retained
and flagged as Estimated. Bisphenol A was
detected at similar levels to the field blank
in the source-water sample but was not de-
tected in the replicate source-water sample.
The source-water sample was recorded as
Not Detected for Bisphenol A. In November,
caffeine was detected in the source-water
sample at a level within 2x the level detected
in the field blank, and it was recorded as Not
Detected. Acetophenone was not detected in
the source-water sample in November.

Field blanks submitted by Timpanogos Cave
NM in September 2013 used commercial
distilled water rather than blank water pro-
vided by the EPA. Twenty-one analytes were
detected in the field blanks: 1 pesticide, 5
PPCPs, and 15 wastewater indicators. DEET
was reported in source-water and replicate
samples for that month, and caffeine was
reported near the reporting limit in one
source-water sample. All three detections
were well below the amounts reported for

the field blank, and they were changed to Not
Detected and not reported.

Field blanks continue to be a source of con-
cern. Commercial distilled water is clearly
not suitable for use, as was shown in 2012
(Weissinger et al. 2013) and again in 2013.

2.2.2 Replicate samples

Replicate samples are collected concurrently
with environmental samples and processed
in the same lab. The purpose of a replicate is
to determine the variability introduced from
collection, processing, shipping, and labora-
tory handling; ideally, the results from rep-
licate samples should be identical to those
from concurrently collected environmental
samples. Replicate samples are evaluated
with the benchmark that all detected pa-
rameters are within 30% relative percent
difference (RPD) of those detected in the
environmental sample. RPD is calculated as
the percent difference between the detect-
ed amounts, divided by the average of the
amounts: (A-B)/((A+B)/2)*100.

A non-detected parameter in the environ-
mental sample should also be non-detected
in the replicate sample. If a parameter is de-
tected in one sample, but not the other, then
the detected result should be within 30% of
the reporting limit. When original samples
and their replicates are entirely composed of
non-detects, it is assumed that the analyses
are falling within the desired precision.

Replicate samples were submitted for 5 of 23
(22%) sampling visits for pesticides, PPCPs,
and wastewater indicator samples, for a total
of 1,274 comparisons. Each individual who
regularly collected samples submitted at least
one set of replicates. In 1,251 of 1,274 com-
parisons (98%), both the environmental and
the replicate samples were non-detects and
were assumed to meet precision goals.

Analytes that were detected in both the en-
vironmental and the replicate samples were
compared to determine whether the analy-
sis met the precision goal (12 comparisons).
Analytes in which one replicate had a de-
tected amount and the other replicate was a
non-detect were compared by adding 30% to
the reporting limit and seeing if the detected
amount fell within this range (11 compari-
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sons). Following these criteria, 4 of 23 com-
parisons (17%) had an RPD of >30%. In all
these cases, the analyte was detected in one
sample but not the other. These analytes are
reported with a note indicating the RPD was
higher than the desired range.

2.2.3 Laboratory measures

Laboratory QA/QC measures include labo-
ratory (1) blanks that test for contamination
during the analysis process, (2) spikes in
which an analyte of known concentration
is analyzed, and the percent recovery of the
known amount is recorded*, and (3) dupli-
cates that test for precision. For pesticides
and pesticide degradation products, the ac-
ceptance criteria are +/- 20% of the matrix
spikes, duplicates, and blanks. For PPCPs
and wastewater indicators, the acceptance
criteria are +/- 30% of the matrix spikes, du-
plicates, and blanks. Analytes may be flagged
for any single or combination of reasons.

Thirty-six of 173 detected analytes were
flagged for analytical reasons. Of those, 20
were analyzed in the same batch as a contam-
inated laboratory blank. For these analytes,
the detected amount was compared to the
amount reported for the laboratory blank.

If the detected amount in the source-water
sample was within 2x the amount reported
for the blank, then the data were not report-
ed (i.e., set to Not Detected). A source-water
detection 2-5x the field-blank detection was
reported as Detected without an estimated
value. If the amount in the source water was
more than 5x the amount reported for the
contaminated blank, then the data were re-
ported as estimated, with a J-flag.

In 19 cases, analytes were flagged as having
greater than 120-130% recovery of a spike.
If the detected amount in the source-water
sample was within 200% of the reporting
limit, then data were reported as Detected
without an estimated value. If the source-
water detection was more than 200% of the
reporting limit, then the data were reported
as estimated with a J-flag. The remaining
analytically flagged data were reported as es-
timated, with a J-flag. In two cases, analytes
were flagged for low recovery (<70-80%).
One analyte was detected outside the cali-
brated range for the test and should be con-
sidered as reported at the lower boundary of
its actual concentration.

*For example, if 50 ng/L of caffeine was added to a sample and the analyzed result said 52.3 ng/L, then

the “percent recovery” would be 104.6%.
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3 Results

All data for this project are publicly acces-
sible through the EPA Storage and Retrieval
database, available at http://www.epa.gov/
storet/. To access the data, select the Orga-
nization Name: 11NPSWRD_WQX and the
Project Name: NPS_3P EPA/NPS Emerging
Contaminants Program (3P).

3.1 Canyonlands National Park

The Colorado River at the Potash boat ramp
was sampled four times in 2013: in April,
June, August, and November. Twenty-seven
unique CECs have been detected in the Colo-
rado River at the Potash boat ramp since sam-
pling began in 2010, twenty-three of which
were detected at least once in 2013 (Table
3-1, Figure 3-1, pages 8-9). Replicate samples
were collected in August. Several CECs con-
tinue to be detected on a regular basis (>30%
of samples for CECs sampled at least 8 times
from 2010 to 2013; Figure 3-2), including
2,4-D (9 of 10 samples), caffeine (5 of 10),
DEET (3 of 8), Metolachlor ESA (5 of 10),
and sulfamethoxazole (6 of 8). Several PPCPs
newly added to the analysis suite frequently
occurred in 2013: desmethylvenlafaxine (2
of 4 samples in 2013), gabapentin (4 of 4), la-
motrigine (3 of 4), and metformin (4 of 4).

3.2 Capitol Reef National Park

The Fremont River at the Hickman Bridge
trailhead was sampled five times in 2013: in
April, June, July, September, and November.
Nine unique CECs have been detected at
this site since sampling began in 2010, seven
of which were detected at least once in 2013
(Table 3-2, Figure 3-3, page 10). Replicate
samples were collected in June. None of the
CECs has been detected on a regular ba-
sis (>30% of samples for CECs with at least
8 samples). As in past years, the majority of
detections occurred in June or July (3 unique
analytes in each month, none of which over-
lapped between months, Figure 3-4).

3.3 Dinosaur National Monument

The Yampa River at Deerlodge Park was sam-
pled seven times in 2013: in April, May, June,
July, August, September, and November. Thir-
ty-seven unique CECs have been detected at
this site since sampling began in 2010, twelve
of which were detected at least once in 2013

(Table 3-3; Figure 3-5, pages 11-12). Repli-
cate samples were collected in April and May.
Of CECs with at least 8 samples from 2010 to
2013, none was present on more than 30% of
sampling occasions, although 2,4-D, Bisphe-
nol A, and caffeine approached this number
(5 of 19 samples since 2010). Tiwo new PPCPs
frequently occurred in 2013: gabapentin (6 of
7 samples in 2013) and metformin (7 of 7, Fig-
ure 3-6).

3.4 Timpanogos Cave National
Monument

Middle Cave Lake at the visitors’ bridge was
sampled four times in 2013: in May, July,
September, and November. Thirteen unique
CECs have been detected at this site since
sampling began in 2010, nine of which were
detected at least once in 2013 (Table 3-4; Fig-
ure 3-7, pages 13-14). Replicate samples were
collected in September. Caffeine and DEET
continue to be detected on a regular basis
(>30% of samples for CECs with at least 8
samples from 2010 to 2013; 7 of 13, and 5 of §
samples, respectively; Figure 3-7). Three new
PPCPs occurred in 2 of 4 samples in 2013:
methylparaben, theobromine, and theophyl-
line (Figure 3-8).

Hansen Cave spring was added to CEC sam-
pling this year as a more remote contrast to
the heavily visited area in Middle Cave. Pre-
viously, a less-visited area of Middle Cave
Lake was sampled to compare to the visitor
area, but overlap in contaminants during
sampling in 2010 and 2012 raised questions
as to whether the sites were independent
(Weissinger et al. 2013). The hydrology of
the Timpanogos Cave system is largely un-
known. Itis hoped that by sampling the more
remote site in Hansen Cave, visitor impacts
in Middle Cave can be better assessed.

Seven unique CECs were detected in Han-
sen Cave spring in 2013, over three sampling
visits in May, July, and November (Table
3-5). CEC detections in Hansen Cave close-
ly tracked CECs found at the Middle Cave
Lake visitor area, as was the case for previous
years of data in comparing the highly visited
site with a less-visited site in Middle Cave
(Weissinger et al. 2013). In conjunction with
a heavily contaminated field blank submitted
in September 2013 (see Section 2.2.1), con-
tamination cannot be ruled out for the results
at Timpanogos Cave NM.

Chapter 3: Results
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Table 3-1. Contaminants of emerging concern detected in the Colorado River at the

Potash boat ramp, Canyonlands National Park, 2013.

Concentration (ng/L)

Analyte Sample type Apr n Aug Nov
Atenolol Environmental 16.8 ND ND ND
2,4-D Environmental ND 63.8 74.2 51.5
Replicate - - 79.4 -
Benzophenone Environmental 66.3 ND ND ND
Bisphenol A Environmental ND Detected 70.7° ND
Replicate - - <50.0° -
Caffeine Environmental 96.3 ND ND ND
Replicate 95 - - -
DEET Environmental ND ND 16° 16.6
Replicate - - 23.72 -
Desmethylvenlafaxine Environmental 134 10.2 ND ND
Gabapentin Environmental 509 124 161 82.6
Replicate - - 153 -
Hydrochlorothiazide Environmental ND ND 11 ND
Replicate - - <10 -
Hydroxybupropion Environmental 12.8 ND ND ND
Lamotrigine Environmental 343 ND 11.5 11.4
Levorphanol Environmental 11.1 ND ND ND
Metformin Environmental 210 39.1 53.1 35.9
Replicate - - 51 -
Metolachlor ESA Environmental ND ND 26.2 ND
Replicate - - 30.5 -
Paraxanthine Environmental 26.1 ND ND ND
Pregabalin Environmental 12.1 ND ND ND
Sulfamethoxazole Environmental 41.9 ND 12.8 ND
Replicate - - 15 -
Theobromine Environmental 146 J° ND ND ND
Theophylline Environmental 30.3 ND ND ND
Tri(2-butoxyethyl) phosphate Environmental ND 1140 )2 ND ND
Tri(2-chloroethyl) phosphate Environmental ND ND ND 138 )2
Tri(dichloroisopropyl) phosphate  Environmental ND ND ND Detected
Triphenyl phosphate Environmental ND ND ND 73.8

2 Replicate samples not within 30% RPD. ng = nanogram

JV matrix spike acceptance criteria not met (low)

J2 control sample acceptance criteria not met (high); detected value is >200% of recovery

Screening for Contaminants of Emerging Concern in the Northern Colorado Plateau Network, 2013
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Figure 3-1. Frequency of detections for all detected contaminants with more than 8 sample visits (2010-2013) in the
Colorado River at the Potash boat ramp, Canyonlands National Park. CECs detected at more than 30% of visits are

potentially chronic contaminants at the site.
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Figure 3-2. Concentrations of CECs with more than one detection since 2010, Canyonlands National Park. Filled markers
represent CECs that have been analyzed since 2010, hollow markers since 2012, and line markers represent CECs added in
2013. Estimated data are included in the figure.
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Table 3-2. Contaminants of emerging concern detected in the Fremont River at the
Hickman Bridge trailhead, Capitol Reef National Park, 2013.

Concentration (ng/L)

Analyte Sample type
y ple typ Apr Jun Jul Sep Nov
2,4-D Environmental ND ND 19.1 ND ND
Bisphenol A Environmental ND 67.1 ND ND ND
Replicate - <50.0 - - -
Caffeine Environmental ND ND 49.9) ND ND
DEET Environmental ND 2392 ND ND ND
Replicate - <10J°? - - -
Methylparaben Environmental ND 2232 ND ND ND
Replicate - <10.0° - - -
p-Cresol Environmental 123 ND ND ND ND
Tri(2-butoxyethyl) phosphate Environmental ND ND Detected ND ND
2 Replicate samples not within 30% RPD.
J Analyzed outside of holding time.
0 10 20 30 1,000
' ' . ® | ¢24D
2.4-D R B Bisphenol A
. S u .
Bisphenol A g ® Tri(2-butoxyethyl)
_ < 100 phosphate
Caffeine = B 5 | o Caffeine
= (dissolved)
DEET S .
g A & | A DEET
Metalaxyl S 10 =! Values below
reporting limit
p-Cresol
Tri(2-butoxyethyl) phosphate
1 . r
Triclosan ’é\Q Q\’\/QQ/ Q'Q)éb
NN
. . . ) A S A
Figure 3-3. Frequency of detections for all detected CECs with N © A © A
more than 8 sample visits since 2010 in the Fremont River at the

Hickman Bridge trailhead, Capitol Reef National Park. . _ , ;
Figure 3-4. Concentrations of CECs with more than one detection
since 2010, Capitol Reef National Park. Filled markers represent
CECs that have been analyzed since 2010, hollow markers since
2012. Estimated data are included in the figure.
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Table 3-3. Contaminants of emerging concern detected in the Yampa River at Deerlodge Park, Dinosaur
National Monument, 2013.

Concentration (ng/L)

Analyte Sample type Apr May Jun Jul Aug Sep Nov
2,4-D Environmental ND ND ND 22.3 ND ND ND
Bisphenol A Environmental ND ND ND 55.6 ND ND ND
Bromacil Environmental ND ND ND ND ND ND 142 )2
Caffeine Environmental ND ND ND 63.2 ) 41 ND 18.6
Camphor Environmental ND ND ND ND ND 174 ND
DEET Environmental ND ND ND 26.2 ) 124 ND ND
Gabapentin Environmental  55.1 10.5 ) ND 75.2 ) 28.5 56.2 42.6
Replicate 52 <10.0J - - - - -
Lamotrigine Environmental  10.9 ND ND ND ND 17.3 ND
Replicate <10.0 ND - - - - -
Metformin Environmental 86.9 15.3J)7 17.0)" 40.8) 56.8 424 31.5
Replicate  88.2 13.4) - - - - -
Sulfamethoxazole Environmental ND ND ND ND ND 10.5 ND
Theobromine Environmental ND ND 12.9 ) ND ND ND ND
Tri(dichloroisopropyl) phosphate Environmental ND ND ND ND 70.4 ND ND

J' Analyzed outside of holding time.
J2 Calibration criteria not met (high); detected value >200% of reporting limit
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Figure 3-5. Frequency of detections for all detected CECs with more
than 8 sample visits since 2010 in the Yampa River at Deerlodge Park,
Dinosaur National Monument.

Figure 3-6. Concentrations of CECs with more than one detection since 2010, Dinosaur National
Monument. Filled markers represent CECs that have been analyzed since 2010, hollow markers since
2012, and line markers represent CECs added in 2013. Estimated data are included in the figure.




Table 3-4. Contaminants of emerging concern detected in Middle Cave Lake
at the visitors’ bridge, Timpanogos Cave National Monument, 2013.

Concentration (ng/L)

Analyte Sample type May Tl Sep Nov
Acetaminophen Environmental ND 17.2 ND ND
Caffeine Environmental a1 52.1 ND 20.4°
Replicate - - - 129°
DEET Environmental 441 62.9 ND ND
Galaxolide Environmental ND 76.8 ND 132
Methylparaben Environmental  50.8 14.4 ND ND
Paraxanthine Environmental 172 ND ND ND
Theobromine Environmental 543 109 ND ND
Theophylline Environmental 187 13.2 ND ND
Tri(2-butoxyethyl) phosphate ~ Environmental ND ND ND Detected

Dissolved fraction
bTotal

Table 3-5. Contaminants of emerging concern
detected in Hansen Cave spring, Timpanogos
Cave National Monument, 2013.

Concentration (ng/L)

Analyte

May Jul Nov
Methylparaben 2,810 ) 14.1 ND
Caffeine 159 83.0 87.2)2
DEET 14.6 1.4 ND
Ethynylestradiol ND ND 119
Paraxanthine 45.9 ND 11.6 3
Theobromine 277 135 85.3
Theophylline 47.0 14.3 20.4

No replicate samples taken.

J' Result outside of quantitation range; detected value is lower
bound of true value

J2 Matrix spike duplicate criteria not met (high); detected value
>200% of reporting limit

J3 Matrix spike duplicate criteria not met (low)
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Figure 3-7. Frequency of detections for all detected CECs with more than 8 sample visits since 2010
in Middle Cave Lake at the visitors’ bridge, Timpanogos Cave National Monument. CECs detected at
more than 30% of visits are potentially chronic contaminants at the site.
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Figure 3-8. Concentrations of CECs with more than one detection since 2010, Timpanogos Cave National
Monument. Filled markers represent CECs that have been analyzed since 2010, hollow markers since 2012,
and line markers represent CECs added in 2013. Estimated data are included in the figure.
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4 Discussion

CEC sampling of NCPN surface waters will con-
tinue in 2014 and 2015, in conjunction with EPA
Region 8. In addition, a separately funded project
to analyze bed sediments for endocrine-disrupt-
ing hormones was initiated with the U.S. Geo-
logical Survey in 2014. Surface-water and bed-
sediment samples will be co-sampled in 2014 and
2015 to provide a more complete understanding
of how CECs accumulate and are transported in
NCPN aquatic systems.

In addition to the sites featured in this report,
sampling locations will be added in Arches, Bryce

Canyon, and Canyonlands NPs, Dinosaur NM,
and Zion NP in 2014 and 2015. To provide a sur-
vey of CECs and endocrine-disrupting hormones
in NCPN waters, sampling will occur during con-
ditions of high and low flow, and periods of high
and low visitation, at a broad array of sites—from
isolated springs to inter-regional rivers. Several
new sites will be sampled along the Green River
to improve our understanding of the distribution
of CEC:s in the major tributaries to the Colorado
River. Bioassay and tissue sampling will be done
using a subsample of sites in 2015, to determine
the bioactivity of some sampled source water. A
final report is expected in 2016.
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Appendix A (All Analytes and the Lowest Concentration at Which They Are Reported)
is available as an .xls attachment to the electronic version of this document.
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compare

		Indicator		Analysis		Analyte		CASNumber		2010 Reporting Limit (ng/L)		2012 Reporting Limit (ng/L)		2013 Reporting Limit (ng/L)

		Pesticide		LCMS Pest_2010_H2O-Neg		2,4,5-T		93-76-5		20.0		10.0		10.0

		Pesticide		LCMS Pest_2010_H2O-Neg		2,4,5-TP		93-72-1		10.0		10.0		10.0

		Pesticide		LCMS Pest_2010_H2O-Neg		2,4-D		94-75-7		20.0		10.0		10.0

		Pesticide		LCMS Pest_2010_H2O-Pos		3-Hydroxycarbofuran		16655-82-6		20.0		10.0		10.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Acetochlor		34256-82-1		20.0		20.0		20.0

		Pesticide		LCMS Pest_2010_H2O-Neg		Acetochlor OA		194992-44-4		20.0		20.0		20.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Alachlor		15972-60-8		50.0		20.0		20.0

		Pesticide		LCMS Pest_2010_H2O-Neg		Alachlor OA		171262-17-2		20.0		50.0		50.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Aldicarb		116-06-3		10.0		10.0		10.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Aldicarb sulfone		1646-88-4		20.0		20.0		20.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Aldicarb sulfoxide		1646-87-3		10.0		10.0		10.0

		Pesticide		LCMS_Pest_2012_Pos		Atraton		1610-17-9				10.0		10.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Atrazine		1912-24-9		20.0		10.0		10.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Atrazine de-ethyl		6190-65-4		10.0		20.0		20.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Atrazine de-isopropyl		1007-28-9		20.0		20.0		20.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Azoxystrobin		131860-33-8		20.0		20.0		20.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Bendiocarb		22781-23-3		20.0

		Pesticide		LCMS Pest_2010_H2O-Neg		Bentazon		25057-89-0		20.0		10.0		10.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Bromacil		314-40-9		50.0		50.0		50.0

		Pesticide		LCMS Pest_2010_H2O-Neg		Bromoxynil		1689-84-5		10.0		10.0		10.0

		Pesticide		LCMS Pest_2010_H2O-Neg		Butachlor ESA				10.0		10.0		10.0

		Pesticide		LCMS_Pest_2012_Pos		Carbaryl		63-25-2				10.0		10.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Carbofuran		1563-66-2		20.0		10.0		10.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Chlorimuron ethyl		90982-32-4		50.0		20.0		20.0

		Pesticide		LCMS_Pest_2013_Pos		Clothianidin		210880-92-5						20.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Cyanazine		21725-46-2		20.0		10.0		10.0

		Pesticide		LCMS Pest_2010_H2O-Neg		Dacthal monoacid		887-54-7		50.0		20.0		20.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Diazinon		333-41-5		10.0		50.0		20.0

		Pesticide		LCMS Pest_2010_H2O-Neg		Dichloroprop		120-36-5		10.0		10.0		10.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Dimethachlor		50563-36-5		10.0		10.0		10.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Dimethenamid		87674-68-8		10.0		10.0		10.0

		Pesticide		LCMS Pest_2010_H2O-Neg		Dimethenamid ESA		205939-58-8		20.0		20.0		20.0

		Pesticide		LCMS Pest_2010_H2O-Neg		Dimethenamid OA				10.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Disulfoton sulfone		2497-06-5		50.0		20.0		20.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Diuron		330-54-1		20.0		50.0		20.0

		Pesticide		LCMS_Pest_2012_Pos		Diuron Metabolite		3567-62-2				20.0		20.0

		Pesticide		LCMS Pest_2010_H2O-Pos		EPTC		759-94-4		20.0		20.0		20.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Ethoprop		13194-48-4		10.0		10.0		10.0

		Pesticide		LCMS_Pest_2012_Neg		Fipronil		120068-37-3				20.0		20.0

		Pesticide		LCMS_Pest_2012_Neg		Fipronil sulfide		120067-83-6				10.0		10.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Hexazinone		51235-04-2		10.0		10.0		10.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Imazaquin		81335-37-7		20.0		20.0		20.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Imazethapyr		81335-77-5		20.0		10.0		10.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Imidacloprid		138261-41-3		50.0		20.0		20.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Linuron		330-55-2		50.0		20.0		20.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Malathion		121-75-5		10.0		10.0		10.0

		Pesticide		LCMS Pest_2010_H2O-Neg		MCPA		94-74-6		10.0

		Pesticide		LCMS Pest_2010_H2O-Neg		MCPP		7085-19-0		50.0		20.0		20.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Metalaxyl		57837-19-1		20.0		10.0		10.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Methiocarb		2032-65-7		10.0		20.0		20.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Methomyl		16752-77-5		20.0		20.0		20.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Metolachlor		51218-45-2		10.0		10.0		10.0

		Pesticide		LCMS Pest_2010_H2O-Neg		Metolachlor ESA		947601-85-6		20.0		20.0		20.0

		Pesticide		LCMS Pest_2010_H2O-Neg		Metolachlor OA		152019-73-3		20.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Metribuzin		21087-64-9		20.0		20.0		20.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Monuron		150-68-5		20.0		10.0		10.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Neburon		555-37-3		20.0		50.0		50.0

		Pesticide		LCMS Pest_2010_H2O-Neg		Oryzalin		19044-88-3		20.0		20.0		20.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Oxamyl		23135-22-0		10.0		10.0		10.0

		Pesticide		LCMS Pest_2010_H2O-Neg		Pentachlorophenol		87-86-5		10.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Prometon		1610-18-0		10.0		20.0		20.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Propachlor		1918-16-7		20.0		10.0		10.0

		Pesticide		LCMS_Pest_2012_Neg		Propachlor ESA		947601-88-9				20.0		20.0

		Pesticide		LCMS Pest_2010_H2O-Neg		Propachlor OA		70628-36-3		50.0		10.0		10.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Propazine		139-40-2		20.0		50.0		20.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Propiconazole		60207-90-1		20.0		20.0		20.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Propoxur		114-26-1		20.0		10.0		10.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Simazine		122-34-9		20.0		20.0		20.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Sulfometuron methyl		74222-97-2		20.0		20.0		20.0

		Pesticide		LCMS_Pest_2012_Pos		Tebuconazole		107534-96-3				50.0		50.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Tebuthiuron		34014-18-1		10.0		10.0		10.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Terbuthylazine		5915-41-3		10.0		10.0		10.0

		Pesticide		LCMS Pest_2010_H2O-Pos		Thiamethoxam		153719-23-4		20.0		20.0		20.0

		Pesticide		LCMS Pest_2010_H2O-Neg		Triclopyr		69633-04-1		20.0		20.0		20.0

		PPCP		PPCPs_ESI-_2012 v1.0		(+/-)11-nor-9-carboxy-delta-THC		104874-50-2				10.0		10.0

		PPCP		PPCPs_ESI+_2013		6-Acetylmorphine		2784-73-8						10.0

		PPCP		PPCPs_ESI+_2013		7-Hydroxyquetiapine		139079-39-3						10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Acebutolol		34381-68-5				10.0		10.0

		PPCP		PPCPs_ESI+_2013		Acetaminophen		103-90-2						10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Albuterol		18559-94-9				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Alprazolam		28981-97-7				10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Amitriptyline		549-18-8				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Amitriptyline (+/-)-E-10-hydroxylated		64510-05-4				10.0		10.0

		PPCP		PPCPs_ESI+_2013		Amphetamine		51-63-8						10.0

		PPCP		PPCPs_ESI+_2013		Aripiprazole		129722-12-9						10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Atenolol		29122-68-7				10.0		10.0

		PPCP		PPCPs_ESI+_2013		Atorvastatin		134523-03-8						10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Atrazine		1912-24-9				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Benzoylecgonine		519-09-5				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Benzphetamine		5411-22-3				10.0

		PPCP		PPCPs_ESI-_2012 v1.0		Bezafibrate		41859-67-0				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Brombuterol		21912-49-2				10.0

		PPCP		PPCPs_ESI+_2013		Buprenorphine		53152-21-9						10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Bupropion		34841-39-9				10.0		10.0

		PPCP		PPCPs_ESI-_2012 v1.0		Butabarbital		125-40-06				25.0

		PPCP		PPCPs_ESI-_2012 v1.0		Butalbital		72-26-9				10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Caffeine		58-08-2				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Cannabidiol		13956-29-1				25.0

		PPCP		PPCPs_ESI+_2012 v1.0		Cannabinol		521-35-7				25.0

		PPCP		PPCPs_ESI+_2012 v1.0		Carbamazepine		298-46-4				10.0		10.0

		PPCP		PPCPs_ESI+_2013		Carbamazepine 10,11 epoxide		36507-30-9						10.0

		PPCP		PPCPs_ESI+_2013		Carisoprodol		78-44-4						10.0

		PPCP		PPCPs_ESI-_2012 v1.0		Chloramphenicol		716-61-0				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Chlordiazepoxide		438-41-5				10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Chlorpheniramine		132-22-9				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Cimetidine		51481-61-9				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Clenbuterol		21898-19-1				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Clobazam		22316-47-8				10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Clonazepam		1622-61-3				10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Clonidine		4205-91-8				10.0

		PPCP		PPCPs_ESI+_2013		Clopidogrel carboxylic acid		144457-28-3						10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Cocaethylene		529-38-4				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Cocaine		53-21-4				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Codeine		76-57-3				10.0		10.0

		PPCP		PPCPs_ESI+_2013		Cotinine		486-56-6						10.0

		PPCP		PPCPs_ESI+_2012 v1.0		DEET		134-62-3				10.0		10.0

		PPCP		PPCPs_ESI+_2013		Dehydroaripiprazole		1008531-60-9						10.0

		PPCP		PPCPs_ESI+_2013		Desmethylcitalopram		144025-14-9						10.0

		PPCP		PPCPs_ESI+_2013		Desmethylvenlafaxine		93413-62-8						10.0

		PPCP		PPCPs_ESI+_2013		Dextromethorphan		125-69-9						10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Diazepam		439-14-5				10.0

		PPCP		PPCPs_ESI-_2012 v1.0		Diclofenac		15307-86-5				10.0		10.0

		PPCP		PPCPs_ESI+_2013		Dihydromorphine		509-60-4						10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Diltiazem		33286-22-5				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Diphenhydramine		58-73-1				10.0		10.0

		PPCP		PPCPs_ESI+_2013		Disopyramide		3737-09-5						10.0

		PPCP		PPCPs_ESI+_2013		Donepezil		120014-06-4						10.0

		PPCP		PPCPs_ESI+_2013		Duloxetine		116539-59-4						25.0

		PPCP		PPCPs_ESI+_2013		Ecgonine Methyl Ester		38969-40-3						10.0

		PPCP		PPCPs_ESI+_2013		EDDP		66729-78-0						10.0

		PPCP		PPCPs_ESI+_2013		Erythromycin		114-07-8						10.0

		PPCP		PPCPs_ESI+_2013		Erythromycin-anhydro		23893-13-2						10.0

		PPCP		PPCPs_ESI+_2013		Escitalopram		128196-01-0						10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Famotidine		76824-35-6				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Fenbendazole		43210-67-9				10.0

		PPCP		PPCPs_ESI-_2012 v1.0		Fenbufen		36330-85-5				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Fentanyl		437-38-7				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Flunitrazepam		1622-62-4				10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Fluoxetine		54910-89-3				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Flurazepam		1172-18-5				10.0

		PPCP		PPCPs_ESI+_2013		Fluticasone propionate		80474-14-2						10.0

		PPCP		PPCPs_ESI-_2012 v1.0		Furosemide		54-31-9				10.0		10.0

		PPCP		PPCPs_ESI+_2013		Gabapentin		60142-96-3						10.0

		PPCP		PPCPs_ESI-_2012 v1.0		Gemfibrozil		25812-30-0				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Glyburide		10238-21-8				10.0		10.0

		PPCP		PPCPs_ESI-_2013		Hydrochlorothiazide		58-93-5						10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Hydrocodone		34195-34-1				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Hydromorphone		71-68-1				10.0		10.0

		PPCP		PPCPs_ESI+_2013		Hydroxybupropion		92264-81-8						10.0

		PPCP		PPCPs_ESI-_2012 v1.0		Ibuprofen		15687-27-1				10.0		10.0

		PPCP		PPCPs_ESI+_2013		Ketoprofen		22071-15-4						10.0

		PPCP		PPCPs_ESI+_2013		Lamotrigine		84057-84-1						10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Levorphanol		77-07-6				10.0		10.0

		PPCP		PPCPs_ESI+_2013		Lidocaine		137-58-6						10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Loratadine		79794-75-5				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Lorazepam		846-49-1				10.0		25.0

		PPCP		PPCPs_ESI+_2013		Lorazepam glucuronide		32781-79-6						25.0

		PPCP		PPCPs_ESI+_2013		MDA		4764-17-4						10.0

		PPCP		PPCPs_ESI+_2012 v1.0		MDEA		82801-81-8				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		MDMA		42542-10-9				10.0		10.0

		PPCP		PPCPs_ESI+_2013		Mefenamic acid		61-68-7						10.0

		PPCP		PPCPs_ESI+_2013		Mefenamic acid 3-hydroxy methyl		5129-20-4						25.0

		PPCP		PPCPs_ESI+_2012 v1.0		Meperidine		57-42-1				10.0		10.0

		PPCP		PPCPs_ESI-_2012 v1.0		Mephobarbital		115-38-8				25.0

		PPCP		PPCPs_ESI+_2013		Meprobamate		57-53-4						10.0

		PPCP		PPCPs_ESI+_2013		Metformin		657-24-9						10.0

		PPCP		PPCPs_ESI+_2013		Methadone		1095-90-5						10.0

		PPCP		PPCPs_ESI+_2013		Methamphetamine		51-57-0						10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Methaqualone		72-44-6				10.0

		PPCP		PPCPs_ESI+_2013		Methotrexate		59-05-2						10.0

		PPCP		PPCPs_ESI-_2013		Methylparaben		99-76-3						10.0

		PPCP		PPCPs_ESI+_2013		Methylphenidate		113-45-1						10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Methyprylon		125-64-4				10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Metoprolol		37350-58-6				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		m-Hydroxybenzoylecgonine		90899-22-2				10.0		10.0

		PPCP		PPCPs_ESI+_2013		Modafinil		68693-11-8						10.0

		PPCP		PPCPs_ESI-_2013		Modafinil acid		112111-45-2						10.0

		PPCP		PPCPs_ESI+_2013		Monoethylglycinexylidide		7728-40-7						10.0

		PPCP		PPCPs_ESI+_2013		Montelukast		158966-92-8						10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Morphine		57-27-2				10.0		10.0

		PPCP		PPCPs_ESI-_2012 v1.0		Naproxen		22204-53-1				10.0		10.0

		PPCP		PPCPs_ESI-_2012 v1.0		n-Butylparaben		94-26-8				25.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Nifedipine		21829-25-4				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Nifedipine oxidized		67035-22-7				10.0		10.0

		PPCP		PPCPs_ESI+_2013		Norbuprenorphine		78715-23-8						25.0

		PPCP		PPCPs_ESI+_2012 v1.0		Norfentanyl		1609-66-1				10.0		10.0

		PPCP		PPCPs_ESI+_2013		Norfluoxetine		107674-50-0						10.0

		PPCP		PPCPs_ESI+_2013		Normeperidine		77-17-8						10.0

		PPCP		PPCPs_ESI+_2013		Normorphine		466-97-7						10.0

		PPCP		PPCPs_ESI+_2013		Norquetiapine		753475-15-9						10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Norverapamil		67812-42-4				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Omeprazole		73590-58-6				10.0		10.0

		PPCP		PPCPs_ESI+_2013		Oxazepam		604-75-1						25.0

		PPCP		PPCPs_ESI+_2013		Oxazepam glucuronide		6801-81-6						10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Oxycodone		76-42-6				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Oxymorphone		76-41-5				10.0		10.0

		PPCP		PPCPs_ESI+_2013		Oxymorphone glucuronide		770735-01-8						10.0

		PPCP		PPCPs_ESI+_2013		Paraxanthine		611-59-6						10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Paroxetine		61869-08-7				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Pentazocine		359-83-1				10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Phenmetrazine		134-49-6				10.0		10.0

		PPCP		PPCPs_ESI-_2012 v1.0		Phenobarbital		50-06-6				10.0		10.0

		PPCP		PPCPs_ESI+_2013		Phentermine		122-09-8						10.0

		PPCP		PPCPs_ESI+_2013		Phenylpropanolamine		154-41-6						10.0

		PPCP		PPCPs_ESI-_2012 v1.0		Phenytoin		57-41-0				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Pindolol		13523-86-9				10.0

		PPCP		PPCPs_ESI+_2013		Pioglitazone		111025-46-8						10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Prazepam		2955-38-6				10.0

		PPCP		PPCPs_ESI+_2013		Pregabalin		148553-50-8						10.0

		PPCP		PPCPs_ESI+_2013		Primidone		125-33-7						10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Progesterone		57-83-0				10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Propranolol		525-66-6				10.0		10.0

		PPCP		PPCPs_ESI+_2013		Pseudoephedrine		90-82-4						10.0

		PPCP		PPCPs_ESI+_2013		Quetiapine		111974-72-2						10.0

		PPCP		PPCPs_ESI+_2013		Ranitidine		66357-35-5						10.0

		PPCP		PPCPs_ESI+_2013		Ritalinic acid		19395-41-6						10.0

		PPCP		PPCPs_ESI-_2012 v1.0		Secobarbital		76-73-3				10.0

		PPCP		PPCPs_ESI+_2013		Sertraline		79617-96-2						10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Sildenafil		171599-83-0				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Simvastatin		79902-63-9				10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Sotalol		959-24-0				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Sulfamethazine		57-68-1				10.0		10.0

		PPCP		PPCPs_ESI-_2012 v1.0		Sulfamethoxazole		723-46-6				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Sumatriptan		103628-48-4				10.0		10.0

		PPCP		PPCPs_ESI-_2012 v1.0		Talbutal		115-44-6				25.0

		PPCP		PPCPs_ESI+_2012 v1.0		Temazepam		846-50-4				10.0		25.0

		PPCP		PPCPs_ESI+_2012 v1.0		Testosterone		58-22-0				10.0

		PPCP		PPCPs_ESI-_2012 v1.0		THC						25.0

		PPCP		PPCPs_ESI+_2012 v1.0		Thebaine		115-37-7				10.0

		PPCP		PPCPs_ESI+_2013		Theobromine		83-67-0						10.0

		PPCP		PPCPs_ESI+_2013		Theophylline		58-55-9						10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Thiabendazole		148-79-8				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Tramadol		27203-92-5				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Trazodone		19794-93-5				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Triamterene		396-01-0				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Triazolam		28911-01-5				10.0

		PPCP		PPCPs_ESI-_2012 v1.0		Triclocarban		101-20-2				10.0		10.0

		PPCP		PPCPs_ESI-_2012 v1.0		Triclosan		3380-34-5				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Trimethoprim		738-70-5				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Tylosin		1401-69-0				10.0		10.0

		PPCP		PPCPs_ESI+_2013		Valsartan		137862-53-4						10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Venlafaxine		93413-44-6				10.0		10.0

		PPCP		PPCPs_ESI+_2012 v1.0		Verapamil		52-53-9				10.0		10.0

		PPCP		PPCPs_ESI-_2012 v1.0		Warfarin		81-81-2				10.0		10.0

		PPCP		PPCPs_ESI+_2013		Zolpidem		99294-93-6						10.0

		PPCP		PPCPs_ESI+_2013		Zolpidem phenyl-4-carboxylic acid		109461-65-6						10.0

		Wastewater		Waste Ind. 1		1,4-Dichlorobenzene		106-46-7		150		50.0		50.0

		Wastewater		Waste Ind. 1		17beta-Estradiol		50-28-2		250		50.0		100.0

		Wastewater		Waste Ind. 1		1-Methylnaphthalene		90-12-0		150		50.0		50.0

		Wastewater		Waste Ind. 1		2,6-Dimethylnaphthalene		581-42-0		150		50.0		50.0

		Wastewater		Waste Ind. 1		2-Methylnaphthalene		91-57-6		150		50.0		50.0

		Wastewater		Waste Ind. 1		3-Methyl Indole		83-34-1		150		50.0		50.0

		Wastewater		Waste Ind. 1		4-Cumylphenol		599-64-4		150		50.0		50.0

		Wastewater		Waste Ind. 1		4-n-Octylphenol		1806-26-4		100		50.0		50.0

		Wastewater		Waste Ind. 1		4-tert-Octylphenol		140-66-9		150		50.0		50.0

		Wastewater		Waste Ind. 1		Acetophenone		98-86-2		150		50.0		50.0

		Wastewater		Waste Ind. 1		Benzophenone		119-61-9		150		50.0		50.0

		Wastewater		Waste Ind. 1		Bisphenol A		80-05-7		150		50.0		50.0

		Wastewater		Waste Ind. 1		Bromacil		314-40-9		150		50.0		50.0

		Wastewater		Waste Ind. 1		Butylated Hydroxyanisole		25013-16-5		150		50.0		100.0

		Wastewater		Waste Ind. 1		Caffeine		58-08-2		250		50.0		50.0

		Wastewater		Waste Ind. 1		Camphor		76-22-2		150		50.0		50.0

		Wastewater		Waste Ind. 1		Carbaryl		63-25-2		150		50.0		50.0

		Wastewater		Waste Ind. 1		Carbazole		86-74-8		150		50.0		50.0

		Wastewater		Waste Ind. 2012		Celestolide		13171-00-1				50.0		50.0

		Wastewater		Waste Ind. 1		Chlorpyrifos		2921-88-2		150		50.0		50.0

		Wastewater		Waste Ind. 1		Dacthal		1961-32-1		150		50.0		50.0

		Wastewater		Waste Ind. 1		Diazinon		333-41-5		100		50.0		50.0

		Wastewater		Waste Ind. 1		Dichlorvos		62-73-7		150		50.0		50.0

		Wastewater		Waste Ind. 2012		Equilenin		517-09-9				50.0		100.0

		Wastewater		Waste Ind. 1		Estrone		53-16-7		150		50.0		100.0

		Wastewater		Waste Ind. 1		Ethynylestradiol		57-63-6		150		50.0		100.0

		Wastewater		Waste Ind. 1		Fluoranthene		206-44-0		150		50.0		50.0

		Wastewater		Waste Ind. 2012		Galaxolide		1222-05-5		150		50.0		50.0

		Wastewater		Waste Ind. 1		Indole		120-72-9		150		50.0		50.0

		Wastewater		Waste Ind. 1		Isoborneol		124-76-5		150		50.0		50.0

		Wastewater		Waste Ind. 1		Isophorone		78-59-1		250		50.0		50.0

		Wastewater		Waste Ind. 1		Isoquinoline		119-65-3		150		50.0		50.0

		Wastewater		Waste Ind. 1		Menthol		89-78-1		250		50.0		50.0

		Wastewater		Waste Ind. 1		Methyl Salicilate		119-36-8		150		50.0		50.0

		Wastewater		Waste Ind. 1		Metolachlor		51218-45-2		150		50.0		50.0

		Wastewater		Waste Ind. 2012		Musk ketone		81-41-1				50.0		50.0

		Wastewater		Waste Ind. 1		Naphthalene		91-20-3		150		50.0		50.0

		Wastewater		Waste Ind. 1		Nonylphenol		25154-52-3		150		50.0		50.0

		Wastewater		Waste Ind. 1		p-Cresol		106-44-5		150		50.0		50.0

		Wastewater		Waste Ind. 1		Pentachlorophenol		87-86-5		500		50.0		100.0

		Wastewater		Waste Ind. 2012		Phantolide		15323-35-0				50.0		50.0

		Wastewater		Waste Ind. 1		Phenanthrene		85-01-8		150		50.0		50.0

		Wastewater		Waste Ind. 1		Phenol		108-95-2		250		50.0		50.0

		Wastewater		Waste Ind. 1		Prometon		1610-18-0		150		50.0		50.0

		Wastewater		Waste Ind. 1		Pyrene		129-00-0		150		50.0		50.0

		Wastewater		Waste Ind. 2012		Tonalide		21145-77-7				50.0		50.0

		Wastewater		Waste Ind. 1		Tri(2-butoxyethyl) Phosphate		78-51-3		150		50.0		50.0

		Wastewater		Waste Ind. 1		Tri(2-chloroethyl) Phosphate		115-96-8		150		50.0		50.0

		Wastewater		Waste Ind. 1		Tri(dichloroisopropyl) Phosphate		13674-87-8		150		50.0		50.0

		Wastewater		Waste Ind. 1		Tributyl Phosphate		126-73-8		150		50.0		50.0

		Wastewater		Waste Ind. 1		Triclosan		3380-34-5		150		50.0		50.0

		Wastewater		Waste Ind. 1		Triethyl Citrate		77-93-0		150		50.0		50.0

		Wastewater		Waste Ind. 1		Triphenyl phosphate		115-86-6		150		50.0		50.0







