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SUMMARY
The St. Louis Bay of Lake Superior receives substantial urban runoff and waste-water treatment plant effluent. Previous studies indentified St. Louis Bay as having the highest number of detections for emerging contaminants, such as pharmaceuticals and antibiotics. Water and sediment will be sampled from 10 sites in the St. Louis River, St. Louis Bay, and Superior Bay.  Samples will be analyzed for pharmaceuticals, hormones, and other waste compounds in order to increase understanding of the persistence and fate of these emerging contaminants. 

INTRODUCTION
Synoptic surveys of surface water quality across the United States have detected a large group of widespread, emerging contaminants.  Pharmaceutical compounds including prescription drugs and antibiotics, over-the-counter medications, reproductive hormones, and an array of other compounds including personal-care products, detergent metabolites, and flame retardants have been identified in surface waters (Loper and others, 2007; Fono and others, 2006; Brown and others, 2006; Sando and others, 2005; Lee and others, 2004; Kolpin and others, 2002; Buser and others, 1999).  Streams receiving agricultural, municipal, and industrial wastewaters appear to be the most affected (Kolpin and others, 2002; Lee and others, 2004) but other sources have been identified including on-site septic systems (Carrara and others, 2008; Godfrey and others, 2007).  From a functional stand-point, these emerging contaminants include endocrine-active compounds (EAC) capable of endocrine disruption as well as pharmaceutically-active compounds (PhACs) designed for human or animal consumption.
When emerging contaminants enter the effluent stream and are discharged into surface or ground waters, most are found at very low concentrations in water (Kolpin and others, 2002; Lee and others, 2004) but reach higher concentrations in sediment (e.g., Mayer and others, 2006; Pojana and others, 2007; Kim and Calrson, 2007).  Despite these low concentrations, questions remain regarding the health of aquatic organisms under long-term exposure to water or sediment contaminated with functional PhACs and EACs.  In the case of EACs, current research suggests fish and wildlife can be affected at environmentally relevant concentrations, producing developmental and reproductive problems. For example, feminization of fish has been documented (Iguchi and others, 2001), and intersex fish have been found in areas with known EACs (Hinck and others, 2006; Woodling and others, 2006). Endocrine disruption has been observed in the effluent of large waste-water treatment plants (WWTPs), including vitellogenin (the egg yolk precursor protein found in female fish) induction in male carp (Cyprinus carpio) and walleye (Sander vitreus) (Folmar and others, 1996, 2001; Lee and others, 2000).  Vitellogenin in male carp also was observed at numerous sites downstream of WWTP discharges (Lee and others, 2000).  Taken together, the potential ecological disruption from PhACs and EACs is substantial, and our current understanding of their distribution incomplete.
PROBLEM
Previous work has documented the occurrence of EACs, PhACs and other waste-water compounds downstream of WWTP. One of the earliest studies by Lee and others (2004) analyzed samples from 65 sites for the presence of 91 organic wastewater compounds (OWCs), including pharmaceuticals and antibiotics.  In that study, surface water samples from around the state of Minnesota (and in waters shared with the state of Wisconsin) identified 56 emerging contaminants from the 32 surface water sites.  Some of the more commonly detected compounds included caffeine, cholesterol, and acetaminophen. Sites located on small streams with an upstream WWTP had the highest average number of detections, but small streams draining urban land use without WWTP effluent contributions had a disproportionate number of OWC detections.  This pattern was repeated in the small number of lakes sites sampled in this study.  As was the case with the wadeable streams, the one lake site with significant urban runoff and WWTP effluent discharge had the highest number of detections of emerging contaminants.  This site was the St. Louis Bay of Lake Superior, along the Minnesota-Wisconsin border.
Whereas these studies established the presence of PhACs and EACs in selected streams and lakes and identified the presence of endocrine disruption in wild fish, only a small percentage of the stream and river miles in the states of Wisconsin and Minnesota have been sampled for these compounds and less than 20 lakes have been included in these studies.  In addition, little is known about the persistence and fate of these compounds downstream of  WWTP discharges, including the nature and extent of downstream transport or partitioning between water, biota, and sediment in complex hydrological settings like the St Louis Bay complex.  This proposal outlines the sampling plan for water and sediments in the St. Louis River, St. Louis Bay, and Superior Bay to help develop an understanding of the distribution of EAC and PhAC compounds in this freshwater estuary of Lake Superior.  The Minnesota USGS Water Science Center (MN-WSC) will collect and analyze water and sediment for pharmaceuticals, hormones, and other waste compounds.  Additional field parameters will be collected at each site including pH, temperature, specific conductance, and dissolved oxygen.  The overall goal of these assessments is to document the extent of the presence of emerging contaminants and to understand how the characteristics of depositional environments may contribute to the observed distribution of these compounds.
OBJECTIVES AND SCOPE
The objectives of this study are to identify the extent to which pharmaceuticals, including hormones, and other waste compounds occur in the St. Louis River, St. Louis Bay, and Superior Bay and to what extent the compounds may have accumulated in surface sediments of the study area.  The sampling design will include 10 randomly selected sites in the St. Louis River, St. Louis Bay, and Superior Bay on the Wisconsin side of the border (fig. 1).  In addition, one quality assurance sample (either blank or duplicate) will be collected for a total of 11 sample sets. Figure 1 contains ten possible locations, with the final locations to be agreed upon by the USGS and Wisconsin DNR. Water and sediment samples will be analyzed for the compounds listed in Table 1.  Details for each group of compounds by laboratory schedule are listed in the table.  Approximately 200 separate chemical determinations will be completed at each site.  The hormones in sediment sampling schedule (Schedule 6434)  is currently unavailable, therefore those samples will be frozen and stored in the Minnesota WSC. They will be shipped and analyzed when the sampling schedule becomes available.
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Figure 1. Map of St. Louis River, St. Louis Bay, and Superior Bay and tentative sampling sites.
RELEVANCE AND BENEFITS
This study will contribute to an integrated framework for understanding the distribution and fate of PhACs and EACs in rivers and lakes. The results of this analysis will be analyzed in conjunction with a similar study, occurring in cooperation with the Minnesota Pollution Control Agency (MPCA). The USGS-MPCA study results will include samples from 30 sites on the St. Louis River, St. Louis Bay, and Superior Bay (fig. 1). The combined information from these two studies should assist the states of Wisconsin and Minnesota in their efforts to assess the nature and scope of this issue.  It is anticipated that all stakeholders including states, tribes, watershed organizations and all citizens seeking information on aquatic contaminants will benefit from this information.
APPROACH
Sample Collection Methods
All samples will be collected using protocols and procedures to obtain a representative sample and avoid sample contamination. Specific protocols and methods are documented for the collection and processing of water-quality and sediment samples (U.S. Geological Survey, 2006).  All samples will be collected with inert materials such as Teflon, glass, or stainless steel. A multi-parameter probe will be used to measure field parameters (specific conductance, pH, water temperature, and dissolved oxygen) at each site. 
All collection and processing equipment will be cleaned between samples with a succession of native water, soapy tap water, tap water, de-ionized water, methanol, and organic-free water rinses. To avoid contamination of samples, use of personal care items (such as insect repellent, sunscreen, cologne, aftershave, and perfume) will be avoided for personnel collecting and processing samples. Caffeinated products and tobacco products will not be consumed during (or immediately prior to) collection or processing of samples. Powder-less, disposable gloves will be worn during bottom-sediment sample collection to avoid contamination of samples. Standard labeling and packing techniques (for example, double foam sleeves placed around bottles) will be used to ensure sample integrity. When not in use, sample processing equipment will be covered.  
Surface Water Samples
Surface water samples will be collected using USGS methods for trace organic compounds, except that a churn will not be used.  It is anticipated that water velocities will be below the USGS threshold for isokinetic sampling of water quality constituents.  Therefore, water samples from each site will be collected as composites of multiple vertical sub-samples using an appropriate weighted sampler equipped with Teflon bottles.  Teflon bottle samplers will be cleaned and then rinsed with organic-free blank water before use.  One-liter amber-glass bottles will be filled with sub-samples and placed on ice until they are shipped to analytical laboratories.
Sediment Samples
Bottom sediment will be collected once at each site using techniques to obtain the most recent bottom sediment deposition (top 5 cm of bottom sediment).  At least 5 bottom sediment samples will be composited for each sample site. Bottom-sediment samples will be collected according to established protocols (U.S. Geological Survey, 2006). Samples will be collected with a stainless steel Eckman grab sampler or other stainless steel coring equipment. The bottom-sediment sample will be discarded if it contains a large amount of vegetation or appears to be disturbed. Bottom-sediment samples will be transferred to a glass container and homogenized for 5 minutes, and 500 mL of wet material will be placed in wide-mouth, glass containers, chilled, and sent to the appropriate USGS Laboratory.  
Briefly, the method used to analyze bottom sediment is an accelerated solvent extraction (ASE), using either Soxhlet extraction or pressurized solvent extraction (PSE), followed by solid-phase extraction (SPE) for sample preparation, with analysis by LC/mass spectrometry or capillary-column gas chromatography/mass spectrometry. Both methods identify and quantify individual compounds using retention times and spectral matches, along with standard calibration curves. Compounds included are a group of pharmaceuticals (see Table 1 below) and a broad group of emerging contaminants including alkylphenol ethoxylate nonionic surfactants and their degradates, food additives, fragrances, antioxidants, flame retardants, plasticizers, industrial solvents, and disinfectants. Interim method detection limits for the 61 individual compounds range from about 12 to 850 ug/kg. Many of the individual compounds have an interim method reporting level of 50 ug/kg. For more details see Table 1.
QUALITY-ASSURANCE (QA) PLAN
 The USGS Minnesota District Quality Assurance Plan and the USGS National field manual (U.S. Geological Survey, 2010) will be used to guide data collection activities for the project. USGS guidelines and standard procedures for water and sediment collections will be used for this study to assure quality data collection. 
All field personnel will be familiarized with study design and sampling protocols prior to field sampling or data processing to assure sample integrity. Laboratory quality-control samples will be used to validate analytical data. Field quality-assurance samples will be used to assess sample collection and processing. Laboratory quality-control samples include laboratory blanks and reagent spikes. Laboratory reagent blanks will be used to assess potential sample contamination. Most methods will have surrogate compounds added to samples prior to extraction to monitor method performance. Surrogates are chemicals that have similar properties to the analytes of interest, but do not interfere with quantitation of the compounds of interest. 
The plan for QA samples assumes that the USGS-MPCA study will occur concurrently and thus take advantage of the same replicate and blank samples, with one additional blank or replicate sample collected concurrently with the 10 samples collected on the Wisconsin side of the border. Potential contamination of samples because of collection and sample processing will be assessed with field-blank samples. Field blanks will be prepared at the selected site prior to, or following, a scheduled field sample. Blank samples will be prepared by processing HPLC grade organic-free water through the same equipment used to collect and process field samples. Blank samples will be collected and analyzed to assess contamination introduced during sample collection and processing for sediment samples.  Replicate samples are used to determine variability of detection and concentration that result from sample processing techniques. Replicate samples consist of a split of the field sample so the field and replicate samples should be nearly equal in composition. Field blanks consisting of organic free blank water will be collected using the clean field equipment.  Additional quality assurance (QA) samples will be collected as described below.
PRODUCTS AND OUTCOMES
The USGS will provide quarterly reports that summarize the data collection and analyses process through the study period. The USGS will provide data summaries to the Wisconsin DNR in electronic spreadsheets by May 15, 2011 for review.  A draft final report will be provided for review on or before December 31, 2011. A final interpretive report combining the results of this study (10 sites) with the USGS-MPCA study (30 sites) will be delivered by June 15, 2012.
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WORK PLAN
The project period is June 2010 through June 2012.  Sampling is scheduled to occur in mid to late summer during August, 2010.  Laboratory analysis and database entry will occur September 2010 through May 2011.  A draft data report will be provided to Wisconsin DNR and collaborators by December 31, 2011, with a completed final report delivered by June 15, 2012.

PERSONNEL
Personnel for this project will include a lead hydrologic technician and students to complete the field portion of this study. A certified boat operator will be used for all boat sites. A hydrologist will serve as project chief. A hydrologist and student will provide data analysis and report writing. Science support personnel also will be assigned as necessary. This includes discipline specialists, editors, and technical reviewers.  
BUDGET
Budget estimates below benefit from an economy of scale, in that the USGS-MPCA study refered to in the Relevance and Benefits section will take place concurrently. If the sampling for the two studies does not take place at the same time, the budget estimates below will need to be adjusted, to account for additional travel and personnel time.
Total Budget Estimate for Project 
	Category
	Budget

	Salary and Benefits
	$9,000 

	Travel
	$1,000 

	Analytical
	$38,500 

	Supplies
	$600 

	Subtotal - Direct Costs
	$49,100 

	Indirect Costs - Facilities and Assessments
	$29,000 

	 
	 

	Total
	$78,100 

	 
	 




Fiscal Year Break-down Estimates
	Category
	FY ending 6/30/2011
	FY ending 6/30/2012
	Total

	Salary and Benefits
	$2,000
	$7,000
	$9,000

	Travel
	$1,000
	$0
	$1,000

	Analytical
	$38,500
	$0
	$38,500

	Supplies
	$600
	$0
	$600

	Subtotal - Direct Costs
	$42,100
	$7,000
	$49,100

	Facilities and Assessments
	$24,800
	$4,200
	$29,000

	 
	 
	 
	 

	Total
	$66,900 
	$11,200 
	$78,100 



Table 1.  Analytical schedules.
	[bookmark: RANGE!A2]Analyte
	[bookmark: RANGE!B2]USGS Parameter Code
	[bookmark: RANGE!C2]CAS Number
	[bookmark: RANGE!D2]Reporting Level
	[bookmark: RANGE!E2]Unit
	RL Type

	Schedule 1433 - Dissolved Wastewater Compounds in Water

	11-Ketotestosterone 
	64507
	564-35-2
	2
	ng/L
	

	17-alpha-Estradiol 
	64508
	57-91-0
	0.8
	ng/L
	

	17-alpha-Ethynylestradiol-2,4,16,16-d4 
	90813
	350820-06-3
	
	pct
	

	17-beta-Estradiol 
	64510
	50-28-2
	0.8
	ng/L
	

	17-beta-Estradiol-13,14,15,16,17,18-13C6 
	91753
	
	
	pct
	

	17-alpha-Ethynylestradiol 
	64509
	57-63-6
	0.8
	ng/L
	

	Norethindrone 
	64511
	68-22-4
	0.8
	ng/L
	

	4-Androstene-3,17-dione 
	64513
	63-05-8
	0.8
	ng/L
	

	cis-Androsterone 
	64515
	53-41-8
	0.8
	ng/L
	

	Bisphenol-A-d16 
	67308
	96210-87-6
	
	pct
	

	Cholesterol 
	64514
	57-88-5
	200
	ng/L
	

	Cholesterol-d7 
	90778
	83199-47-7
	
	pct
	

	3-beta-Coprostanol 
	64512
	360-68-9
	200
	ng/L
	

	Dihydrotestosterone 
	64524
	521-18-6
	4
	ng/L
	

	Bisphenol A 
	67304
	80-05-7
	200
	ng/L
	

	Epitestosterone 
	64517
	481-30-1
	4
	ng/L
	

	Equilenin 
	64518
	517-09-9
	2
	ng/L
	

	Equilin 
	64519
	474-86-2
	4
	ng/L
	

	Estriol 
	64520
	50-27-1
	2
	ng/L
	

	Estrone 
	64521
	53-16-7
	0.8
	ng/L
	

	Estrone-13,14,15,16,17,18-13C6 
	91754
	
	
	pct
	

	Mestranol 
	64522
	72-33-3
	0.8
	ng/L
	

	Mestranol-2,4,16,16-d4 
	90821
	
	
	pct
	

	Progesterone 
	64523
	57-83-0
	8
	ng/L
	

	trans-Diethylstilbestrol 
	64516
	56-53-1
	0.8
	ng/L
	

	Testosterone 
	64525
	58-22-0
	0.8
	ng/L
	

	trans-Diethyl-1,1,1',1'-d4-stilbesterol-3,3',5,5'-d4 
	90817
	91318-10-4
	
	pct
	

	[bookmark: RANGE!A31]Schedule 2080 - Dissolved Human Health Pharmaceuticals in Water

	Cotinine 
	62005
	486-56-6
	0.038
	ug/L
	

	1,7-Dimethylxanthine (p-Xanthine) 
	62030
	611-59-6
	0.1
	ug/L
	

	Acetaminophen 
	62000
	103-90-2
	0.12
	ug/L
	

	Albuterol (Salbutamol) 
	62020
	18559-94-9
	0.08
	ug/L
	

	Sulfamethoxazole 
	62021
	723-46-6
	0.16
	ug/L
	

	Caffeine 
	50305
	58-08-2
	0.06
	ug/L
	

	Carbamazepine 
	62793
	298-46-4
	0.06
	ug/L
	

	Carbamazepine-d10 
	90797
	132183-78-9
	
	pct
	

	Codeine 
	62003
	76-57-3
	0.046
	ug/L
	

	Dehydronifedipine 
	62004
	67035-22-7
	0.08
	ug/L
	

	Diltiazem 
	62008
	42399-41-7
	0.06
	ug/L
	

	Diphenhydramine 
	62796
	147-24-0
	0.036
	ug/L
	

	Ethyl nicotinate-d4 
	99571
	66148-16-1
	
	pct
	

	Thiabendazole 
	62801
	148-79-8
	0.06
	ug/L
	

	Trimethoprim 
	62023
	738-70-5
	0.034
	ug/L
	

	Warfarin 
	62024
	81-81-2
	0.08
	ug/L
	 

	Schedule 2434 - Dissolved Hormones in Water

	11-Ketotestosterone 
	64507
	564-35-2
	2
	ng/L
	

	17-alpha-Estradiol 
	64508
	57-91-0
	0.8
	ng/L
	

	17-alpha-Ethynylestradiol-2,4,16,16-d4 
	90813
	350820-06-3
	
	pct
	

	17-beta-Estradiol 
	64510
	50-28-2
	0.8
	ng/L
	

	17-beta-Estradiol-13,14,15,16,17,18-13C6 
	91753
	
	
	pct
	

	17-alpha-Ethynylestradiol 
	64509
	57-63-6
	0.8
	ng/L
	

	Norethindrone 
	64511
	68-22-4
	0.8
	ng/L
	

	4-Androstene-3,17-dione 
	64513
	63-05-8
	0.8
	ng/L
	

	cis-Androsterone 
	64515
	53-41-8
	0.8
	ng/L
	

	Bisphenol-A-d16 
	67308
	96210-87-6
	
	pct
	

	Cholesterol 
	64514
	57-88-5
	200
	ng/L
	

	Cholesterol-d7 
	90778
	83199-47-7
	
	pct
	

	3-beta-Coprostanol 
	64512
	360-68-9
	200
	ng/L
	

	Dihydrotestosterone 
	64524
	521-18-6
	4
	ng/L
	

	Bisphenol A 
	67304
	80-05-7
	200
	ng/L
	

	Epitestosterone 
	64517
	481-30-1
	4
	ng/L
	

	Equilenin 
	64518
	517-09-9
	2
	ng/L
	

	Equilin 
	64519
	474-86-2
	4
	ng/L
	

	Estriol 
	64520
	50-27-1
	2
	ng/L
	

	Estrone 
	64521
	53-16-7
	0.8
	ng/L
	

	Estrone-13,14,15,16,17,18-13C6 
	91754
	
	
	pct
	

	Mestranol 
	64522
	72-33-3
	0.8
	ng/L
	

	Mestranol-2,4,16,16-d4 
	90821
	
	
	pct
	

	Progesterone 
	64523
	57-83-0
	8
	ng/L
	

	trans-Diethylstilbestrol 
	64516
	56-53-1
	0.8
	ng/L
	

	Testosterone 
	64525
	58-22-0
	0.8
	ng/L
	

	trans-Diethyl-1,1,1',1'-d4-stilbesterol-3,3',5,5'-d4 
	90817
	91318-10-4
	
	pct
	 

	Schedule 6434 - Hormones in Sediment

	11-Ketotestosterone 
	64467
	564-35-2
	0.26
	ug/kg
	mrl

	17-alpha-Estradiol 
	64468
	57-91-0
	0.1
	ug/kg
	irl

	17-alpha-Ethynylestradiol-2,4,16,16-d4 
	91805
	350820-06-3
	
	pct
	

	17-beta-Estradiol 
	63164
	50-28-2
	0.1
	ug/kg
	irl

	17-beta-Estradiol-13,14,15,16,17,18-13C6 
	91757
	
	
	pct
	irl

	17-alpha-Ethynylestradiol 
	63207
	57-63-6
	0.1
	ug/kg
	irl

	Norethindrone 
	63644
	68-22-4
	0.1
	ug/kg
	irl

	4-Androstene-3,17-dione 
	64473
	63-05-8
	0.1
	ug/kg
	irl

	cis-Androsterone 
	63607
	53-41-8
	0.1
	ug/kg
	irl

	Bisphenol-A-d16 
	67310
	96210-87-6
	
	pct
	

	Cholesterol 
	63196
	57-88-5
	250
	ug/kg
	mrl

	Cholesterol-d7 
	90772
	83199-47-7
	
	pct
	

	3-beta-Coprostanol 
	63170
	360-68-9
	250
	ug/kg
	mrl

	Dihydrotestosterone 
	64484
	521-18-6
	0.1
	ug/kg
	irl

	Bisphenol A 
	63188
	80-05-7
	12
	ug/kg
	mrl

	Epitestosterone 
	64477
	481-30-1
	0.5
	ug/kg
	irl

	Equilenin 
	63204
	517-09-9
	0.26
	ug/kg
	irl

	Equilin 
	64479
	474-86-2
	0.5
	ug/kg
	irl

	Estriol 
	64480
	50-27-1
	0.26
	ug/kg
	irl

	Estrone 
	63205
	53-16-7
	0.1
	ug/kg
	irl

	Estrone-13,14,15,16,17,18-13C6 
	91758
	
	
	pct
	irl

	Mestranol 
	63638
	72-33-3
	0.1
	ug/kg
	irl

	Mestranol-2,4,16,16-d4 
	91813
	
	
	pct
	

	Progesterone 
	63657
	57-83-0
	0.5
	ug/kg
	irl

	trans-Diethylstilbestrol 
	63620
	56-53-1
	0.1
	ug/kg
	irl

	Testosterone 
	64485
	58-22-0
	0.1
	ug/kg
	irl

	trans-Diethyl-1,1,1',1'-d4-stilbesterol-3,3',5,5'-d4 
	91809
	91318-10-4
	 
	pct
	 

	Schedule 5433 - Wastewater Compunds in Sediment

	4-Nonylphenol monoethoxylate, (sum of all isomers) aka NP1EO 
	63221
	
	500
	ug/kg
	irl

	4-tert-Octylphenol diethoxylate, aka OP2EO 
	63201
	
	50
	ug/kg
	irl

	4-tert-Octylphenol monoethoxylate, aka OP1EO 
	63206
	
	250
	ug/kg
	irl

	Anthraquinone 
	63181
	84-65-1
	50
	ug/kg
	irl

	Acetophenone 
	63178
	98-86-2
	150
	ug/kg
	irl

	Acetyl hexamethyl tetrahydronaphthalene (AHTN) 
	63179
	21145-77-7
	50
	ug/kg
	irl

	Anthracene 
	63180
	120-12-7
	50
	ug/kg
	irl

	Atrazine 
	63182
	1912-24-9
	100
	ug/kg
	irl

	1,4-Dichlorobenzene 
	63163
	106-46-7
	50
	ug/kg
	irl

	Benzo[a]pyrene 
	63183
	50-32-8
	50
	ug/kg
	irl

	Benzophenone 
	63184
	119-61-9
	50
	ug/kg
	irl

	Bromacil 
	63189
	314-40-9
	500
	ug/kg
	irl

	3-tert-Butyl-4-hydroxy anisole (BHA) 
	63172
	25013-16-5
	150
	ug/kg
	irl

	Camphor 
	63192
	76-22-2
	50
	ug/kg
	irl

	Carbazole 
	63194
	86-74-8
	50
	ug/kg
	irl

	Chlorpyrifos 
	63195
	2921-88-2
	50
	ug/kg
	irl

	Cholesterol 
	63196
	57-88-5
	250
	ug/kg
	irl

	3-beta-Coprostanol 
	63170
	360-68-9
	500
	ug/kg
	irl

	Isopropylbenzene 
	63213
	98-82-8
	100
	ug/kg
	irl

	Fluoranthene-d10 
	90738
	93951-69-0
	
	pct
	irl

	Bisphenol A-d3 
	90735
	
	
	pct
	irl

	Decafluorobiphenyl 
	90737
	434-90-2
	
	pct
	irl

	N,N-diethyl-meta-toluamide (DEET) 
	63219
	134-62-3
	100
	ug/kg
	irl

	Diazinon 
	63198
	333-41-5
	50
	ug/kg
	irl

	Bisphenol A 
	63188
	80-05-7
	50
	ug/kg
	irl

	Fluoranthene 
	63208
	206-44-0
	50
	ug/kg
	irl

	Hexahydrohexamethylcyclopentabenzopyran (HHCB) 
	63209
	1222-05-5
	50
	ug/kg
	irl

	Indole 
	63210
	120-72-9
	100
	ug/kg
	irl

	Isoborneol 
	63211
	124-76-5
	50
	ug/kg
	irl

	Isophorone 
	63212
	78-59-1
	50
	ug/kg
	irl

	Isoquinoline 
	63214
	119-65-3
	100
	ug/kg
	irl

	d-Limonene 
	63203
	5989-27-5
	50
	ug/kg
	irl

	Menthol 
	63215
	89-78-1
	50
	ug/kg
	irl

	Metolachlor 
	63218
	51218-45-2
	50
	ug/kg
	irl

	Naphthalene 
	63220
	91-20-3
	50
	ug/kg
	irl

	1-Methylnaphthalene 
	63165
	90-12-0
	50
	ug/kg
	irl

	2,6-Dimethylnaphthalene 
	63167
	581-42-0
	50
	ug/kg
	irl

	2-Methylnaphthalene 
	63168
	91-57-6
	50
	ug/kg
	irl

	4-Nonylphenol diethoxylate, (sum of all isomers) aka NP2EO 
	63200
	
	1000
	ug/kg
	irl

	p-Cresol 
	63222
	106-44-5
	250
	ug/kg
	irl

	4-Cumylphenol 
	63173
	599-64-4
	50
	ug/kg
	irl

	4-n-Octylphenol 
	63174
	1806-26-4
	50
	ug/kg
	irl

	4-tert-Octylphenol 
	63176
	140-66-9
	50
	ug/kg
	irl

	2,2',4,4'-Tetrabromodiphenylether (PBDE 47) 
	63166
	5436-43-1
	50
	ug/kg
	irl

	Phenanthrene 
	63224
	85-01-8
	50
	ug/kg
	irl

	Phenol 
	63225
	108-95-2
	50
	ug/kg
	irl

	4-Nonylphenol (sum of all isomers) 
	63175
	104-40-5
	750
	ug/kg
	irl

	Tributyl phosphate 
	63231
	126-73-8
	50
	ug/kg
	irl

	Triphenyl phosphate 
	63234
	115-86-6
	50
	ug/kg
	irl

	Tris(2-butoxyethyl)phosphate 
	63229
	78-51-3
	150
	ug/kg
	irl

	Tris(2-chloroethyl)phosphate 
	63230
	115-96-8
	100
	ug/kg
	irl

	bis(2-Ethylhexyl) phthalate 
	63187
	117-81-7
	250
	ug/kg
	irl

	Diethyl phthalate 
	63202
	84-66-2
	100
	ug/kg
	irl

	Prometon 
	63226
	1610-18-0
	50
	ug/kg
	irl

	Pyrene 
	63227
	129-00-0
	50
	ug/kg
	irl

	Sample weight, grams 
	91100
	
	
	g
	irl

	3-Methyl-1(H)-indole (Skatole) 
	63171
	83-34-1
	50
	ug/kg
	irl

	beta-Sitosterol 
	63185
	83-46-5
	500
	ug/kg
	irl

	beta-Stigmastanol 
	63186
	19466-47-8
	500
	ug/kg
	irl

	Triclosan 
	63232
	3380-34-5
	50
	ug/kg
	irl

	Tris(dichlorisopropyl)phosphate 
	63235
	13674-87-8
	100
	ug/kg
	irl

	Lab Code 9008 - Pharmaceuticals in Sediment

	Cotinine 
	USGS Custom Organic Analyses
	ug/kg
	irl

	1,7-Dimethylxanthine (p-Xanthine) 
	
	ug/kg
	irl

	Acetaminophen 
	
	ug/kg
	irl

	Albuterol (Salbutamol) 
	
	ug/kg
	irl

	Sulfamethoxazole 
	
	ug/kg
	irl

	Caffeine 
	
	ug/kg
	irl

	Carbamazepine 
	
	ug/kg
	irl

	Carbamazepine-d10 
	
	ug/kg
	irl

	Codeine 
	
	ug/kg
	irl

	Dehydronifedipine 
	
	ug/kg
	irl

	Diltiazem 
	
	ug/kg
	irl

	Diphenhydramine 
	
	ug/kg
	irl

	Ethyl nicotinate-d4 
	
	ug/kg
	irl

	Thiabendazole 
	
	ug/kg
	irl

	Trimethoprim 
	
	ug/kg
	irl

	Warfarin 
	
	ug/kg
	irl
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