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ABSTRACT 

Worldwide, the Department of Defense (DOD) has nearly 1,900 installations on 
which are located about 17,000 identified sites that will require some level of 
remediation. Many of these sites potentially impact groundwater, wetlands, streams, 
and other aquatic ecosystems. The contaminants that may impact these aquatic 
resources range from explosives and petroleum related residues to pesticide waste. 
Indeed, many DOD waste sites involve the past production, use, and disposal of 
pesticides (e.g., Rocky Mountain Arsenal). Because of their widespread distribution, 
environmental persistence, and propensity to bioaccumulate, the organochlorine 
pesticides (OCs) represent a group of contaminants of special interest. In addition, 
many of the OCs are suspected "environmental hormones" and have been implicated in 
gender alteration in fish and wildlife and the increased incidence of cancer in humans. 
The semipermeable membrane device (SPMD) technology is particularly well suited for 
defining the presence of bioavailable organic contaminant residues. Because the 
uptake of hydrophobic contaminants by SPMDs is phenomologically similar to transport 
across biomembranes and concentration in organism lipids, the sequestration of 
organic contaminants by the SPMD mimics bioconcentration of contaminants by aquatic 
organisms. Consequently, the SPMD approach provides a means of defining exposure 
of aquatic organisms to organic contaminants and a method for estimating the ambient 
concentrations of bioavailable organic contaminants in a broad array of aquatic 
systems. Research was conducted to define the SPMD uptake kinetics of 23 OCs. 
Uptake studies were conducted at constant concentrations and in flow-through 
exposure systems. Water concentrations were 1, 10, and 100 ng/L (parts-per-trillion). 
The exposure temperatures were 10 oc, 18 oc, and 26 oc. Sampling rate data, 
expressed as liters of water extracted per day, were generated for individual OCs. This 
report summarizes the results of these research studies. 
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INTRODUCTION 

Knowledge of the identity and time-weighted average concentrations of 

bioavailable pollutants in environmental waters (i.e., exposure assessment) is a 

fundamental part of assessing their effects on aquatic life and ultimately humans. 

Unfortunately, these key data are often unavailable to investigators and regulators 

because of limitations in most currently employed analytical and biomonitoring 
. . 

approaches. These limitations include: 1) use of non-integrative sampling methods for 

monitoring hydrophobic pollutants in water may fail to detect episodic contamination 

events, 2) many analytical methods commonly used for the determination of trace-level 

nonpolar organic contaminants in water are problematic due to difficulties encountered 

in collecting and extracting large volumes � 1 00 L), and in compensating for losses of 

contaminants due to filtration, volatilization, and sorption on non-equilibrated surfaces, 

and 3) integrative biomonitors, such as caged fish and bivalves, cannot be used in 

highly toxic environments, may not concentrate all nonpolar contaminants due to their 

ability to actively depurate or metabolize certain classes of pollutants, and biomonitoring 

organisms may have seasonal, life stage, sex and species variations in the quantity and 

quality of their lipids. 

Although improvements in traditional contaminant monitoring methods may partly 

address these problems, new approaches are required that combine the positive 

attributes of commonly used analytical chemistry (i.e., accurate and precise analyte 

concentrations for the moment of sampling) and biomonitoring (i.e., integration of 

bioavailable aqueous residues) techniques. Scientists at the U.S. Geological Survey's 
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Midwest Science Center (MSC) recently developed an in situ passive sampler of trace 

level waterborne organic contaminants. The sampler is called the semipermeable 

membrane device (SPMD), and consists of low density polyethylene (PE) layflat tubing 

containing a thin film of pure lipid (triolein). This device addresses a number of the 

identified limitations in analytical and biomonitoring techniques for aqueous 

contaminants, and is based on concepts similar to those of widely accepted and 

convenient passive air monitors. 

The passive partitioning process mediating SPMD uptake of contaminants 

mimics the tendency of aquatic life to greatly bioconcentrate trace-level organic 

contaminants from water. At equilibrium, concentration factors of waterborne 

contaminants in SPMDs are approximately equal to their respective octanol-water 

partition coefficient (Kow) values. These devices enable investigators to measure not 

only the presence but also the bioavailability of organic contaminants. The SPMDs have 

significant statistical advantages over traditional contaminant assessment techniques 

due to their reproducibility and ease of interpretation of the resultant data. Further, they 

provide a relative index of pollution severity, have the ability to sequester contaminants 

from episodic spills, concentrate pollutants often metabolized by aquatic organisms, 

and can be used in surface water, sediment, and groundwater environments. 

The Department of Defense (DOD) has thousands of identified sites that will 

require some level of remedial action. Contaminants at these sites often include 

pesticide waste. Due to their toxicity and propensity to bioaccumulate, the 

organochlorine pesticides (OCs) are often implicated in adve.rse environmental effects. 

From the 1940s until the mid 1970s, OCs were used extensively to control a wide array 
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of agricultural and household pests (1 ). Because many OCs are atmospherically 

transported, areas remote from the site of application may be impacted by their use (2). 

The persistent and lipophilic nature of OCs leads to bioaccumulation in aquatic 

organisms such as fish (3) and whales (4), and ultimately, through the food chain to 

humans (5). Furthermore, OC residues from past insecticidal use have been implicated 

in the mortality of endangered species of bats (6) and reproductive problems of many 

raptors including bald eagles (7). Recent findings that many OCs (8) have endocrine­

disrupting activity and that mixtures of commonly found OCs exhibit greatly enhanced 

hormonal activity (9) heighten concerns about the biological effects of these 

compounds. 

The primary goal of this research was to generate SPMD calibration data for 

OCs. These key data are needed for the accurate use of SPMDs for the determination 

of the presence, magnitude, and significance of OC contamination on military lands. 

The uptake kinetics of SPMDs exposed to OC pesticides was determined under 

controlled laboratory conditions at three temperatures, 10 oc, 18 oc, 26 °C, and three 

concentrations; 1 ng/L, 1 0. ng/L, and 100 ng!L. Presented herein are the results of this 

research. 
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EXPERIMENTAL 

Exposure System: 

The constant concentration flow-through system had four 30 L glass exposure 

chambers. One liter of water at 10 oc, 18 oc, or 26 oc ± 1 oc was added to each 

chamber every 10 min. The exposures consisted of a control (0 ng/L), low (1 ng/L, 

medium (10 ng/L), and high (100 ng/L) concentrations. For the two initial SPMD uptake 

kinetic studies (1 0 oc and 26 oc), SPMD samples (n=3) were collected on days 2,4,8 

and 16 post study initiation. In addition, water samples were collected for analysis on 

days 0, 4, 8, and 16. 

In the 18 oc uptake kinetic study SPMD samples (n=3) were collected on days 2, 

4, 8, 16, and 28. In addition, water samples were collected for analysis on days 0, 16, 

and 28. 

Materials: 

Low density PE layflat tubing was purchased from Brentwood Plastics, Inc., 

Brentwood, MO. The PE tubing was from lot No. 18387, a 2.54 em wide, No. 940, 

untreated (pure PE; no slip additives, antioxidants, etc.) clear tubing. The wall 

thickness .of this lot ranged from 84 to 89 �m. Triolein (1,2,3-tri-[cis-9-

octadecenoyl]glycerol) was obtained from Sigma Chemical Co., St. Louis, MO, and was 

� 95% pure. Florisil® (60-100 mesh) was obtained from Fisher Scientific Company, 

Pittsburgh, PA. The Florisil was heated at 475 oc for 8 hours and stored at 130 oc. 
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Organic solvents used�were Optima® grade from Fisher Scientific Company. Analytical 

standard solutions were purchased from Supelco, Inc., Bellefonte, PA or GIL, Inc., 

Andover, MA or were prepared in-house from neat materials obtained from 

ChemService, West Chester, PA. 

Sample Processing and Residue Enrichment: 

The SPMD sample processing and residue enrichment procedures employed 

were similar to those previously described (1 0), with differences as follows: Prior to gel 

permeation chromatography (GPC), the eluates were filtered through glass-fiber filters, 

and reduced in volume (to about 0.8 ml) using high purity nitrogen. The samples were 

quantitatively transferred to 1 ml conical auto injector vials using dichloromethane; a 

nonane keeper was added (about 0.1 ml), and the dichloromethane was removed 

under a stream of high purity nitrogen. Final volumes were adjusted to 0.95 ml, using 

nonane. The resulting sample solutions were fractionated by high performance GPC. 

The GPC instrumentation included the following modules: Perkin-Elmer series 41 0 

solvent delivery system with a Perkin-Elmer ISS-200 auto injector system (Perkin-Elmer 

Co., Norwalk, CT) an ISCO Foxy 200 fraction collector (ISCO, Inc., Lincoln, NE) and a 

Phenogel® GPC column (22.5 mm i.d. x 250 mm, 10 ttm particles [10 nm pore size]) 

(Phenomonex, Inc., Torrance, CA). 

The GPC mobile phase for samples from the three studies consisted of 

hexane/dichloromethane (80/20, VN) delivered at a flow rate of 4 mUmin. Prior to 

sample chromatography, the GPC was calibrated by injecting benzene and monitoring 
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Its retention. The collect cycle (typically 72-240 mL) was initiated at the beginning of 

the elution of benzene; all previous eluate (typically 0-72 mL) constituted the excluded 

(dump) fraction. The dump fraction contained co-dialyzed lipid components and 

polyethylene waxes, and the collect fraction contained all OC pesticides. For the 18 oc 

study, the GPC procedure was repeated for the control and low concentration (1 ng/L) 

exposure SPMDs using 100 % dichloromethane as the mobile phase; This additional 

treatment removed co-extracted materials that interfered in the analysis of the samples. 

Following enrichment by GPC, the resulting solutions from the 10 oc, 18 oc, and 26 oc 

exposures were reduced in volume by rotary evaporation and nitrogen blow-down. 

The diluter water samples (4 L for the 1 ng/L exposure, 2 L for the 10 ng/L 

exposure, 1 L for the 100 ng/L exposure, and 4 L for the control exposure) were 

extracted three times with dichloromethane (1 00 mUextraction), the extracts were 

combined. dried over anhydrous sodium sulfate, and reduced in volume by rotary 

evaporation to about 20 mL. lsooctane keeper (about 5 mL) was added to the samples 

and the volume was reduced to about 3 mL. The enriched extracts were applied to 

individual Florisil columns (5 g) and eluted with .60 mL of diethylether/petroleum ether 

(2:3, VN). The eluates were reduced in volume by rotary evaporation and nitrogen 

blow-down. 

Analysis: 

The final solutions were analyzed for OC residues using gas chromatography­

electron capture detection (GC-ECD). Sample analysis was performed with an HP 
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5890 capillary GC-ECD system from Hewlett Packard, Inc., Palo Alto, CA. Contaminant 

residues for which analyses were conducted are identified in Table 1. For the 10 oc 

and 26 oc exposure SPMD extracts, 1 J.lL (1.0 mL volume for controls, low and medium 

concentration exposure water samples, 5 mL for high concentration exposure water 

samples; 20 ng/mL aldrin added as instrumental internal standard) were analyzed using 

the following conditions: the ECD was maintained at 330 oc and the OV-17 column {25 

m x 0.25 mm i.d. x 0.25 J.lm film thickness, J&W Scientific, Folsom, CA) oven was 

programmed at 10 °C/min from 60 to 140 oc, then at 2 °C/min to 230 oc, followed by 

10 oc/min to 280 oc, and held at 280 oc for 5 min. The SPMD sample extracts (control 

and 1 ng/L SPMDs, 1 mL volume; 10 ng/L SPMDs, 5 mL volume; 100 ng/L SPMDs, 10 

mL volume; 20 ng/mL aldrin added as instrumental internal. standard) were analyzed 

using the GC-ECD conditions above. For the 18 oc exposure SPMD extracts, 1 J.lL (1.0 

mL volume for control, low and medium concentration exposure water samples, 5 mL 

for high concentration exposure water sample, 50 ng octachloronaphthalene added as 

instrumental internal standard) was analyzed for all analytes. The ECD was maintained 

at 330 oc and the column (OV-17, 25 m x 0.25 mm i.d. x 0.25 J.lm film thickness, J & W 

Scientific, Folsom, CA) oven was programmed at 10 oc/min from 60 to 140 oc, then at 

2 °C/min to 240 °C, followed by 10 °C/min to 310 °C, and held at 310 oc for 5 min. 

The SPMD sample extracts (control and 1 ng/L SPMDs, 1 mL volume; 10 ng/L SPMDs, 

5 mL volume; 100 ng/L SPMDs, 10 mL volume; 50 ng/mL octachloronaphthalene 

added as instrumental internal standard) were analyzed using the GC-ECD conditions 

above. The OC residues were quantitated using five levels of OC pesticide standards 

spanning a 16-fold (1 0 oc and 26 °C) and 32-fold (18 °C) range in concentration for 
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each compound determined. 

Quality Control: 

The method detection limit (MDL) for analysis of SPMD samples was determined 

for each OC by measuring the values of coincident GC-ECD peaks for each compound 

in control (0 ng/L) SPMD samples taken through the entire processing and analysis 

procedure. For individual OC components having no coincident GC-ECD peak, the 

standard deviation around the mean value (n = 5) of the lowest calibration standard was 

used to calculate the MDLs and MQLs. The MDL was defined as the mean plus three 

standard deviations of values so determined (11 ). The MQL was defined as the mean 

plus 10 standard deviations of values so determined (11). The MDLs and MQLs for the 

SPMD samples for the 10 oc study are presented in Tables 2 through 5; for the 18 oc 

study in Tables 6 through 10; and for the 26 oc study in Tables 11 through 14. The 

data used to generate the MDL and MQL values for the SPMD samples are given in the 

Quality Control Section, Tables 1 through 17. 

A similar procedure was fc:>llowed for defining the MDLs and MQLs for the OCs in 

the exposure water. For this exercise, control water samples were processed and 

analyzed exactly like exposure water samples. The MDLs and MQLs for the water 
<" 

samples for the 10 oc, 18 oc, and 26 oc exposures are presented in Tables 15, 16, 

and 17, respectively. The data used to generate the MDL and MQL values for the 

exposure water samples are presented in the Quality Control-Section, Tables 18 

through 20. 
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Reagent blanks, consisting of the dialysis and fractionation solvents, were 

processed and analyzed with each water sample and SPMD sample set. Samples of 

control exposure water and freshly prepared SPMDs were fortified with OC pesticides 

and carried through the entire sample processing and analysis sequer'ce. 

RESULTS AND DISCUSSION 

The results of the analysis of reagent blank samples are given in the Quality 

Control Section in Tables 21 through 29. The recoveries of OC pesticides from 

fortified control water samples are presented in the Quality Control Section .in Table 30 

( 1 0 oc), 31 (18 oc) , and 32 (26 oc). The recovery of the individual OCs averaged 

about 80% across the three exposures. The recoveries of the OC pesticides from the 

fortified SPMDs are presented in the Quality Control Section in Tables 33 (1 0 oc and 

26 oc exposures} and 34 (18 oc exposure). The average recovery through the 

complete sample processing and analysis sequence, for the individual OC pesticides 

used in the three exposures, was 72% with the range being 50% to 11 0%. Moreover, 

precision of the analysis of these spike samples was very good. As given in Tables 33 

and 34 in the Quality Control Section, the CVs for replicate sample analysis (n = 3 for 

10 oc and 26 oc studies, Table 33) ranged from a low of 4% to a high of 22 % with all 

but four analytes having CVs of 13% or less, and for the 18 oc study (n = 5, Table 34) 

the range was 4% to 27% with all but two analytes having a CV of 13% or less. 

The measured water concentrations of the OC pesticides in the constant 

concentration flow-through diluter system for the 10 oc, 18 oc, and 26 oc exposures 
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are presented in Tables 18-20, Tables 21-24 and Tables 2 5-27, respectively. With the 

exception of delta-BHC in the low and medium concentration exposures (1 0 oc and 26 

oc), and dieldrin, dacthal and endrin at all concentrations in the 18 oc exposure, the 

waterborne concentrations of the OCs r�mained essentially constant for the entire 

exposure period. In the case of the three analytes mentioned in the 18 oc exposure, 

no clear explanation is available for their apparent absence. An examination of the 

data in Tables 35-43in the Quality Control Section reveal that all analytes were present 

in the diluter stocks at constant concentrations throughout all three exposure studies 

and were present in the SPMD samples. Thus, for these three analytes in the 18 oc 

exposure, the nominal water concentrations were employed in determining the SPMD 

sampling rates. 

The uptake kinetics of OC_ pesticides from 1 ng/L, 10 ng/L and 100 ng/L 

waterborne exposures by SPMDs during the 10 oc study are given in Tables 28-39. 

The calculated concentration factors and sampling rate (As) data are given in Taqles 

28A-39A. The sampling rate data are similar for the 1 0 and 1 00 ng/L concentrations, 

(I.e., generally well within a factor of two). An examination of the concentration factors 

and As values from all three 1 ng/L exposures (1 0 oc, 18 oc, 26 oc), studies showed 

that they were more variable than in the 10 ng/L and 100 ng/L treatments. This arose 

from chromatographic interferences in the analysis of the enriched samples which 

resulted in many analytes being unquantifiable. Because many of the 1 ng/L Rs values 

are based on concentration data that are less than MQLs, this data set is presented for 

information purposes only. However, sufficient acceptable data was generated from 

the 10 oc treatment to demonstrate that the SPMD technique can be used at relatively 
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low temperatures. 

A similar compilation of the data from the 18 oc uptake kinetics study is 

presented in Tables 40-54 and 40A-54A, respectively. Comparison of the sampling 

rate data in Tables 40A-54A (18 oc) to Tables 28A-39A (10 oc) failed to show a 

definitive temperature effect on sampling rate. 

The corresponding data for the 26 oc exposure are presented in Tables 55-66 

and 55A-66A, respectively. Similar to the 10 oc and 18 oc exposures, sampling rates 

appeared to be independent of aqueous concentrations (i.e., the daily volume of water 

cleared of a chemical by an SPMD was constant) as well. However, sampling rates at 

26 oc were generally significantly greater than those observed for the 10 oc and 18 oc 

treatments. In light of the increased molecular motions of polymer chains, and 

enhanced molecular diffusion rates in both the polymer and the aqueous diffusion layer, 

higher sampling rates at 26 oc were expected. Since diffusion rates have an 

exponential dependence on temperature 

D = 00 exp(-EJRT) (1) 

the observed rise in sampling rate with increasing temperature is entirely consistent. 

The role of diffusivity in SPMD sampling rate is shown by 

Rs = DKmwA/1 (2) 

where Kmw is the membrane-water partition coefficient and A is the membrane surface 

area and I is membrane thickness. While there was considerable variation in sampling 

rate among individual OC pesticides, there appeared to be no significant increase in Rs 

values at 18 oc (i.e., 10 oc .... 18 oc). However, without exception the Rs values for aiJ 

OC pesticides were greater at 26 oc than at 1 0 oc. This temperature effect is 
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dissimilar to that observed for the priority pollutant polyaromatic hydrocarbons (PAHs, 

unpublished data, MSC), whose As values changed little with increasing temperature 

(1 0 oc - 26 oc). In the case of OCs, it appears t�at the rule of thumb that diffusion 

rates (equation'1) as well as the rate of reactions, generally double for each 10 oK rise 

in temperature can be applied. For example, considering the Rs values for HCB from 

the 1 0 ng/L treatment yields a theoretical enhancement of the sampling rate from 10 o C 

to 18 octo be 3.6 Lid to 5.8 Lid versus the observed 4.0 Lid. Increasing the exposure 

temperature from 1 0 oc to 26 oc should have resulted in an increase from 3.6 Lid to 

about 9.3 Ud versus the 11 Lid observed. A similar tr�atment for the 100 ng!L values 

yields 3.4 Ud versus 3.0 Lid, and 5.4 Ud versus the observed 6.3 Ud. For dieldrin this 

treatment yields 2.9 Ud versus 2.9 Ud observed and 4.6 U� versus 6.7 Ud o�served 

for the 1 0 ng/L exposure, and 2.2 Ud versus 3.1 Lid observed and 3.5 Lid versus 4.9 

Lid observed for the 100 ng/L exposure. While such a simplified approach can not be 

expected to be perfectly accurate, the overall trend appears to follow theory. 

For many organic compounds, the permeability of PE is known to vary with 

temperature in accordance with an Arrhenius relationship, i.e., plots of 1/K versus In P, 

or in the present case In Rs would be linear. Figures 1-4 show standard and Arrhenius 

plots for selected OCs. In general, the Arrhenius treatment appears to provide a better 

fit for the OC data. 
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The Kow or KLw and Kmw (where KLw the lipid-water partition coefficient) of a 
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compound can be viewed as the driving force for SPMD uptake, whereas the size, 

molecular weight, and polarity of the compound affect resistance to mass transfer. 

Hildebrand solubility parameters given by 

o;::; (�Ejv)Y. (3) 

are widely used to estimate the solubility of organic solutes in polymers (12) and are a 

measure of the strength of attraction of molecules (cohesive energy density) and 

compounds or compounds and polymers. Identical or close Hildebrand values of 

solutes and polymers are indicative of maximum mutual solubility. Unless the 

membrane plays no role in the uptake (diffusion layer control), contaminants having 

solubility parameter values close or identical to PE should have maximal uptake rates 

as there should be minimal resistance to mass transfer through the polymer. The 

solubility parameters for different types of PE range from about 7.7 to 8.8 (cal/cm3)'h. 

Aroclor® 1248, a complex mixture of polychlorinated biphenyls (PCBs}, has a 

Hildebrand value of 8.8, which is within the range of low density PE (13). PCB 

congeners have been shown to have high SPMD sampling rates (unpublished data, 

MSC). Unfortunately, corresponding Hildebrand values for the OC pesticides are 

currently unavailable. However, based on the physicochemical similarities of OCs to 

PCBs, it is anticipated that Hildebrand values for OCs will be very close to that of low 

density PE. 
•· 

The effective size of a solute and the size of the available transport corridors 

(i.e., transient cavities formed by the thermal motions of the polymer chains) are 

important parameters in the rate of mass transfer through nonporous membranes such 

as the PE used for SPMDs. Because the transport corridors in PE are small (generally 
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< 10 A in cross-section) and transient in nature, minimal molecular volume is an 

important factor in membrane mass transfer rates, as it relates to the number of 

polymer cavities large enough to accommodate solute molecules. As the molecular 

size increases and ultimately approaches and exceeds the size of the average 

membrane transport corridor, the resistance to mass transfer should rise exponentially, 

with a concomitant decline in sampling rate. In addition, as the solute molecule 

becomes large, increased matrix-solute interactions are often possible, especially with 

the glassy or the so-called ucrystallineu regions of the PE. These crystalline regions 

represent about 50% of the low density PE volume. Solute-matrix interactions in these 

regions may be closer to an adsorption mechanism, with a concomitant increase in 

impedance to mass transfer resulting from high activation energies required for 

desorption. Consequently, variable SPMD Rs values for various waterborne solutes are 

expected based on their Kmw and Kow values and their molecular size, shape, rotational, 

and conformational freedom. 

Estimation of molecular cross sectional diameters (breadth) of test OCs showed 

that only methoxychlor, HCB, p,p'�DDD, heptachlor epoxide, and heptachlor had 
. 

. 

breadths approaching or exceeding the 1 0 A maximum diameter of the membrane 

transport corridors. However, examination of mean Rs values in Tables 68 and 69 show 

no apparent size mediated reduction in sampling rates of the OCs with the possible 

exception of methoxychlor. 

The aqueous diffusional layer and periphytic growths may also affect or control 

SPMD sampling rates. The total resistance (r101) to an analyte•s uptake by an SPMD 

can be given by 
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r = IJDmKmw+I/DpKpw+laJDaq (4) 

where m denotes the membrane, p denotes the periphytic layer, w denotes water, aq 

denotes the aqueous diffusional layer, I is the thickness, 0 is diffusivity and K is the 

equilibrium partition coefficient. This equation illustrates the inverse dependence of 

permeability (P::: OK) or diffusion on membrane or layer thickness which in tum is 

related to Rs values by 

As= DKA/1 (membrane and periphytum layers) (5) 

Rs::: DNI (aqueous diffusion layer) (6) 

Since SPMDs were treated for biofouling in these experiments the rate of 

biofouling (at least for the first 16 days) was assumed to be minimal, i.e.,< 20% of 

overall impedance of OC uptake rates. Depending on the turbulence or water velocity 
. . 

the aqueous diffusion layer surrounding an SPMD can vary from about 2 tim to 400 tim 

thick. Thus, the thickness of aqueous diffusional layers in stagnant systems can 

exceed the thickness of the SPMD membrane ( = 85 tim). Also, further examination of 

equation 4 shows that increasing Kmw values reduces mass transfer resistance in the 

nonpolar PE membrane, leading to the possibility of diffusion layer control of SPMD 

uptake. 

Under the experimental conditions of these exposures, we estimate the aqueous 

diffusion layer to be< 100 .urn, which still may result in diffusion layer control of uptake 

rates for some of the OCs. For a high free-volume polymer (silicone) and for some 

organisms (14) it has been shown that the polymer or biomembrane controls uptake of 

chemicals having Kmw values < 1 04 but rate control switches to the diffusion layer for 

chemicals having Kmw values > 1 04• When the diffusion layer controls uptakes, a plot of 
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Kmw values versus Rs values should be a straight line not quite parallel to the X-axis, 

because of slight downward slope with increasing Kmw values. Since the low density PE 

used in SPMDs has much less free volume than silicone and is much thicker than . 

biomembranes, the above scenario may not apply to SPMDs. Unfortunately definitive 

determination of the rate-limiting step in OC uptake is not possible without tests with 

different SPMD membrane thickness or different aqueous flow rates (i.e., linear 

velocities). 

Table 67 presents a comparison of the log Kows of the OC pesticides and their 

respective sampling rates. In the absence of molecular size and solubility limitations, 

and diffusion layer control, the sampling rate of OCs are expected to increase with 

increasing Kaw· An examination of the data in table 67 suggests that this is generally 

true. 

The capacity of the SPMD to concentrate chemicals is largely dependent on the 

solute's KLw· Because KLws are very nearly identical to K0wS for many chemicals (15), 

the log Kow is a convenient means of estimating a chemical's potential for being 

concentrated by the SPMD. With knowledge of a compound's Kow and As values, the 

time required to reach equilibrium can be derived from 

t�u =-In 0.5 (K0wVJAs) (7) 

where t�u is the halftime to equilibrium, and V L is the volume of SPMD lipid. Since 

SPMD uptake has been found to be a first-order process, then about four lvaus are 

required to reach >90% of equilibrium. The above equation can also be used to 

estimate the maximal exposure time that As values will be constant, i.e., the period of 

linear uptake by an SPMD, and the relationship applies regardless of the source of rate 
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control. 

The mean sampling rates (i.e., days 2-16) for individual analytes in the 10 ng/L 

and 1 00 ng/L exposures versus the three exposure temperatures are summarized in 

Tables 68 and 69. The Rs values for the OC pesticides ranged from a low of less than 

the MQL (a-BHC and lindane) to a high of 13 Ud (normalized to 1 g of triolein) for 

pentachloroanisole and p,p'-DDE. For some of the low Kow analytes present in the OC 

test mixture, the R5 values reached a maxima at the day 2 and 4 sampling periods. 

This is because equilibrium was approached (see equation 7). Thus, falling Rs values 

of these analytes (i.e., Kow < 104) after day 4 shown in the data tables are a result of the 

calculation procedures. This is particularly evident with lindane. With the exception of 

dieldrin and heptachlor expoxide, the BHC components have the lowest reported Kow 

values and are some of the smallest molecules among the OC pesticides (i.e., 

potentially highest fugacities) and thus would be expected to approach equilibrium 

during the exposures. 

To determine the magnitude of the effects of SPMD membrane biofouling and 

differences in current flow or turbulence (compounds whose uptake is controlled by the 

diffusion layer), Huckins, et al. (16) proposed the use of permeability reference 

compounds (PRC) for field-deployed SPMDs. A PRC is a noninterfering (analytically) 

compound, such as a deuterated polycyclic aromatic hydrocarbon, with a moderate-to­

fairly highSPMD fugacity (escaping tendency) added to SPMD lipid prior to 

deployment. It is used to correct for membrane fouling impedance or differences in 

diffusional layer thickness. This approach is based on the principle that the SPMD 

uptake rate of a chemical is proportional to its rate of loss. Thus, changes in the loss 
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rate of a PRC relative to that observed during calibration studies can be used to adjust 

SPMD sampling rates to the environmental conditions of the exposure. A report (17) 

demonstrating the feasibility of the PRC approach is now available. However, the most 

. appropriate PRCs for environmental sampling of OCs have not been selected. 

The accuracy of SPMD�based estimates (without PRCs) of ambient waterborne 

bioavailable concentrations of OCs, using the Rs values given in this report, is expected 
. . 

to be well within an order of magnitude. However, with the use of suitable PRCs, the 

accuracy of SPMD�derived water concentration estimates is expected to improve 

significantly to within two fold. The level of accuracy required by SPMD users will 

dictate the need for additional research on PRCs. 

Recently, Huckins, et al. {18) delineated several algorithms for estimating 

ambient waterborne concentrations of analytes from their concentrations in SPMD 

triolein. The model development is briefly summarized in the following discussion. 

Depending on exposure duration, physicochemical properties of the analyte, 

temperature of the exposure medium, extent of membrane biofouling, and potentially 

diffusional layer thickness, the concentration of residues sequestered in SPMDs is 

represented by linear, curvelinear, and asymptotic regions of the overall uptake curve. 

This curve can be described by 

where CL and Cw are analyte concentrations in the triolein and water, KLw is the 

equilibrium lipid/water partition coefficient (approximated by the K0w), and ku is the 

overall uptake rate constant. The capacity of the SPMD to sequester an analyte is set 

by the magnitude of the KLw value and ku is k0AKmLNL where k0 is the mass transfer 
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coefficient of an analyte into the SPMD triolein, A is the membrane surface area, KmL is 

the membrane/lipid partition coefficient, and VL is the lipid volume. Use of equation 8 to 

predict Cw requires multiple determinations of CL through time. 

Assuming equilibrium between the SPMD lipid and exposure water is not 

approached tot a particular analyte, then for a constant temperature 

CL = CwKmw�WL (9) 

Here the group KmwkoA is the effective daily sampling rate (R8) of the SPMD for a 

particular analyte, i.e., Ud. The use of equation 9 to estimate analyte Cw requires that 

the SPMD is in the linear sampling phase or that the average sampling rate during the 

exposure interval be known. When CJCw is approximately equal to KLw• the exponential 

term in equation 8 becomes negligible and then 

cl = CwKLw (1 0) 

This is the region in which CL reached equilibrium with Cw. lf KLw is known, the water 

concentration Cw can be determined from CL. 

The Rs values derived from the current research are given per gram of SPMD 

and lipid. Assuming that the analyte uptake is in the linear phase, and substituting As 

for koKmwA in equation 9 gives 

Ct=CwRsWL 

Rearranging equation 11 results in 

Cw = CLVJRst 

which can be rewritten as 

(11) 

(12) 

Cw = CsPMDMSPMofRst (13) 

where CsPMo is the concentration of the individual analyte in the SPMD and MsPMD is the 
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mass of the SPMD. This procedure was applied to estimations of bioavailable 

contaminants in the waters of Canal Creek, Aberdeen Proving Ground (17). 
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CONCLUSION 

The kinetic studies relating the uptake of 23 OC pesticides by SPMDs at three 

concentrations. (1 ng/L, 10 ng/L, and 100 ng/L) and three temperatures (1 0 oc, 18 oc, 

and 26 oc) were completed. Concentration factors and sampling rates, Rs values, for 

the 23 OC pesticides based on per gram of lipid and per gram of SPMD, were 

calculated. The uptake of the OC pesticides by the SPMDs (i.e., R8) was demonstrated 

to increase with increasing temperature and appeared to follow an Arrhenius 

relationship. As predicted by theory, the Rs values generally rose with increasing 

analyte K0ws. This phenomenon is similar to that observed for the bioconcentration of 

contaminants by biota. Thus, the SPMD appears to mimic the bioconcentration 

process. 

An algorithm for estimating ambient waterborne bioavailable concentration of 

contaminants has been developed. Future research designed to increase the accuracy 

of estimations of ambient water concentrations of contaminants will involve the 

development and validation of permeation reference compound(s) to correct for 

biofouling and potential diffusion layer control. 
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Table 1. Organochlorine Pesticides Used in SPMD Kinetic Studies 

Compounds in order of GC elution 

HCB 

pentachloroanisole 

alpha-BHC 

lindane 

beta-BHC 

heptachlor 

aldrin* 

dacthal 

oxyc�lordane 

heptachlor expoxide 

trans-chlordane 

trans-nonachlor 

cis-chlordane 

o,p'-DDE 

p,p'-DDE 

dieldrin 

o,p'-DDD 

endrin 

cis-nonachlor 

o,p'-DDT 

p,p'-DDD 

p,p'-DDT 

mirex 

p,p'-methoxychl�r 

* Compound not used in 1 0 oc and 26 oc studies. 
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(A) _. 

10 °C OC DILUTER STUDY 

Table 2. Day 2 OC MDLs and MQLs for SPMD Samples 

ng/SPMO 2 

OCs 
Mean3 MDL5 

HCB 7.6 26. 

pentachJoranlsoJe 2.2 4.6 

alpha-BHC 5.8 11. 

lindane 0.11 4 0.12 

beta·BHC 0.17 4 0.20 

heptachror 0.62 2.2 

· aldrin 1 --------

dacthal 0.098 4 0.11 

oxychlordane 0.53 1.8 

heptachlor epoxide 0.096 4 0.11 

trans-chlordane 1.9 3.2 

trans-nonachlor 1.2 2.9 

cis-chlordane 0.71 2.5 

o,p'·DDE 0.30 1.1 

p,p'-DDE 1.8 3.2 

dieldrin 0.096 4 0.11 

o,p'-DDD 0.18 4 0.22 

endrin 2.0 2.9 

cis-nonachlor 1.0 1.2 

o,p'-DDT 0.88 2.9 

p,p'-000 0.22 4 0.29 

p,p'-DDT 0.19 4 0.27 

mirex 2.3 4.6 

p,p'·methoxychlor 2.9 10. 

' . 

MQL6 

68. 

10. 

24. 

0.16 

0.27 

5.7 

-··-· 

0.13 

4.7 

0.14 

6.3 

6.7 

6.8 

3.1 

6.0 

0.13 

0.31 

5.0 

1.7 

7.5 

0.44 

0.46 

10. 

28. 

1 Aldrin was not added to the exposure because It was used as the GC method Internal standard. 

2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass = 2.48g}. 

3 Value used is mean of QC Table 5. 

4 Average instrumental background. See QC Table 2. 

5 Method Detection Limit, the mean + 3 times standard deviation. 

6 Method Quantltation Limit, the mean+ 10 times standard deviation. 
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10 °C OC DILUTER STUDY 

Table 3. Day 4 OC MDLs and MQLs for SPMD Samples 

ng/SPMD 2 

OCs 
Mean3 MOL 5 

HCB 13. 18. 

pentachforanisole 2.5 4.8 

alpha-BHC 3.5 8.3 

lindane 0.28 1.2 

beta-BHC 0.48 2.1 

heptachlor 1.1 3.8 

aldrin 1 
---- - -

--
dacthal 1.5 3.9 

oxychlordane 2.5 6.4 

heptachlor epoxide 0.096 4 0.11 

trans·chlordane 2.9 3.9 

trans-nonachlor 2.4 3.0 

cis-chlordane 1.6 3.2 

o,p'-ODE 2.0 7.1 

p,p'-DDE 3.3 8.1 

dieldrin 0.67 2.2 

o,p'-DDD 0.18 4 0.22 

endrin 2.5 5.8 

cis-nonachlor 1.7 3.4 

o,p'-DDT 0.73 3.5 

p,p'-DDD 0.22 4 0.29 

p,p'�DDT 0.19 4 0.27 

mirex 3.1 7.0 

p,p'-metht?xychlor 12. 51. 
- --···--···-

. . 

MQL6 

28. 

10. 

20. 

3.3 

5.9 

10. 

------

9.5 

16. 

0.14 

6.1 

4.5 

6.9 

19. 

19. 

5.9 

0.31 

14. 

7.3 

10. 

0.44 

0.46 

16. 

140. 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

� SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass = 2.48g). 

3 Value used is mean of QC Table 6. 

4 Average instrumental background. See QC Table 2. 

5 Method Detection Limit, the mean + 3 times standard deviation. 
6 Method Quantitation Limit, the mean+ 10 times standard deviation. 
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10 °C OC DILUTER STUDY 

Table 4. Day 8 OC MDLs and MQLs for SPMD Samples 

ng/SPMD 2 

ocs 

Mean3 MDL5 

HCB 20. 25. 
pentachloransole 7.4 12. 
alpha·BHC 12. 22. 

lindane 0.11 4 0.12 

beta-BHC 0.17 4 0.20 

heptachlor 2.9 5.5 

aldrin 1 -········-- ----

dacthal 0.098 4 0.11 
oxychlordane 3.6 6.0 

heptachlor epoxide 0.096 4 0.11 
trans-chlordane 5.1 12. 
trans-nonachlor 4.2 11. 
cis-chlordane 2.5 9.4 
o,p'-DDE 4.2 16. 
p,p'·DDE 3.4 8.5 
dieldrin 0.70 3.7 
o,p'-DDD 1.4 7.7 
endrin 1.6 5.8 
cis-nonachlor 2.2 3.6 
o,p'-DDT 4.2 7.5 

p,p'-DDD 0.22 4 0.29 
p,p'-DDT 0.59 2.7 
mirex 6.5 9.4 
p,p'-niethoxychlor 2.2 12. 

,, . 

MQL6 

35. 
21. 
46. 

0.16 

0.27 

11. 
--------

0.13 
12. 

0.14 
28. 
26. 
26. 
44. 
20. 
11. 
22. 
16. 

6.8 
15. 

0.44 
7.6 

16. 
34. 

I 

I 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass = 2.48g). , 

3 Value used is mean of QC Table 7. 

4 Average instrumental background. See QC Table 2. 
5 Method Detection Limit, the mean + 3 times standard deviation. 

6 Method Quantitation Limit, the mean + 10 times standard deviation. 
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10 °C OC DILUTER STUDY 

Table 5. Day 16 OC MDLs and MQLs for SPMD Samples 

ng/SPMD2 

OCs 
Mean3 MDL5 MQL 6 

HCB 21. 51. 120. 

pen tach loran is ole 8.4 21. 49. 

alpha-BHC 6.5 19. 48. 
lindane 0.77 4.1 12. 

beta-BHC 0.17 4 0.20 0.27 

heptachlor 6.6 6.6 6.7 

aldrin ' --···--- --·---- ----·--·-

dacthal 1.6 9.7 29. 

oxychlordane 11. 30. 73. 

heptachlor epoxlde 0.83 4.7 14. 
trans-chlordane 8.8 20. 47. 

trans-nonachlor 7.8 19. 46. 
cis-chlordane 5.8 14. 33. 

o,p'-DDE 9.4 24. 56. 

p,p'-DDE 5.8 14. 34. 

dieldrin 1.5 6.3 18. 

o,p'-DDD 4.3 16. 42. 

endrin 1.4 5.3 14. 

cis-nonachlor 3.8 8.9 21. 

o,p'-DDT 8.7 23. 56. 

p,p'-DDD 0.22 4" 0.29 0.44 

p,p'-DDT 4.2 7.5 15. 

mirex 14. 33. 77. 

p,p'-methoxychlor n. 56. 160. 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass = 2.48g). 

3 Value used is mean of QC Table B. 
4 Average instrumental background. See QC Table 2. 

5 Method Detection Limit, the mean + 3 times standard deviation. 

6 Method Quantftation Limitf the mean+ 10 times standard deviation. 
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Table 6. Day 2 OC MDLs and MQLs for SPMD Samples 

!19 /SPMD 1 

OCs 
Mean2 MDL 4 MQL5 

HCB 2.0 2.8 4.6 

pen tach loranlsole 1.9 2.4 3.4 

alpha-BHC 0.33 1.6 4.4 

lindane 0.88 3.1 8.2 

beta·BHC 18. 33. 68. 

heptachlor 0.065 3 0.068 0.074 

aldrin 1.4 2.5 4.9 

dacthal 1.6 3.3 7.1 

oxychlordane 2.0 3.3 6.4 

heptachlor epoxfde 1.1 1.9 3.9 

trans-chlordane 2.2 3.4 6.2 

trans·nonach lor 2.0 3.1 5.6 

cis-chlordane 2.3 2.9 4.4 

o,p'-DDE 3.9 5.8 10. 

p,p'-DDE 3.6 7.5 17. 

dieldrin 2.0 4.2 9.4 

o,p'·DDD 1.4 3.4 8.1 

endrin 5.8 7.2 11. 

cis-nonachlor 3.0 4.0 6.2 

o,p'-DDT 2.9 3.4 4.4 

p,p'-DDD 0.75 4.1 12. 

p,p'-ODT 6.2 9.5 17. 

mirex 3.6 6.9 15. 

p,p'-methoxychlor 5.6 7.9 13. 

1 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass = 2.48g). 

2 Value used is mean of QC Table 9. 
· 

3 Average instrumental background. See QC Table 4. 

4 Method Detection Limit, the mean + 3 times standard deviation. 

5 Method Quantitatlon Limit, the mean + 10 times standard deviation. 
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Table 7. Day 4 OC MDLs and MQLs for SPMD Samples 

ng/SPMD 1 

OCs 
Mean2 MDL3 MQL4 

HCB 3.7 5.9 11. 

pentachforanisole 3.1 4.0 6.2 

alpha-BHC 1.5 2.3 4.0 

lindane· .0.93 2.4 5.9 

beta·BHC 18. 27. 47. 

heptachlor 0.35 1.9 5.4 

aldrin 2.6 2.9 3.6 

dacthal 0.57 2.1 5.6 

oxychlordane 3.5 4.0 5.0 

heptachlor epoxide 1.5 2.1 3.5 

trans-chlordane 3.4 4.8 8.0 

trans-nonachlor 3.3 4.2 6.2 

cis-chlordane 2.3 2.8 3.8 

o,p'-OOE 5.4 7.2 12. 

p,p'-OOE 5.8 6.9 9.4 

dieldrin 2.6 3.4 5.2 

o,p'-000 2.2 5.2 12. 

endrin 5.8 6.1 6.8 

cis·nonachfor 3.0 4.4 7.6 

o,p'-ODT 3.6 5.5 10. 

p,p'-000 1.2 1.7 3.0 

p,p'-DDT 6.6 8.1 12. 

mirex 6.5 8.6 13. 

p,p'-methoxychlor 2.6 8.9 24. 
__ 1 

1 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass = 2.48g). 
2 Value used is mean of QC Table 10. 

3 Method Detection Limit, the mean + 3 times standard deviation. 

4 Method Quantitation Limit, the mean+ 10 times standard deviation. 
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Table B. Day 8 OC MDLs and MQLs for SPMD Samples 

ng/SPMD 1 

OCs 
Mean2 MDL

4 
MQL5 

I 

HCB 3.9 7.2 15. 
I 

pentachloranisole 3.3 5.3 10. 

alpha·BHC. 1.4 2.2 3.9 
lindane 0.39 1.2 3.1 
beta-BHC 15. 25. 47. 

heptachlor 0.065 3 0.068 0.074 
aldrin 3.3 6.3 13. 

dacthal 0.37 1.2 3.1 
oxychlordane 3.5 6.1 12. 

heptachlor epoxide 1.4 2.3 4.3 
trans-chlordane 3.7 7.0 15. 
trans-nonachlor 3.7 7.3 16. 
cis-chlordane 2.6 5.2 11. 
o,p'·DDE 5.7 10. 21. 
p,p'-DDE 6.3 9.9 18. 
dieldrin 2.6 4.5 8.8 
o,p'-DDD 2.1 5.0 12. 
endrin 6.5 8.2 12. 
cis-nonachlor 2.2 5.8 14. 

o,p'-DDT 3.9 8.1 18. 
p,p'-DDD 1.1 3.9 11. 
p,p'-DDT 6.4 10. 18. 
mirex 7.2 13. 26. 
p,p'-methoxychlor 1.5 8.1 24. 

1 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48g). 

2 Value used is mean of QC Table 11. 

3 Average instrumental background. See QC Table 4. 

4 Method Detection Limit, the mean + 3 times standard deviation. 
5 Method Quantitation Limit, the mean + 10 times standard deviation. 



� 
(X) 

18 °C OC DILUTER STUDY 

Table 9. Day 16 OC MDLs and MQLs for SPMD Samples 

ng/ SPMD 1 : 
OCs i 

Mean2 MDL 4 MQL 5 I 
' 

HCB . 6.1 12. 24. 

pentachloranlsole 6.6 10. 19. 
alpha-BHC 2.8 4.1 7.0 

lindane 0.86 2.0 4.8 

beta·BHC 24. 37. 68. 

heptachlor 0.065 3 0.068 0.074 

aldrin 6.4 11. 20. 
dacthal 0.81 2.9 7.8 
oxychlordane 10. 18. 35. 

heptachlor epoxide 2.7 4.1 7.4 
trans-chlordane 9.5 19. 40. 

trans-nonachlor 10. 21. 45. 

cis-chlordane 6.5 11. 23. 
o,p'·DDE 13. 26. 57. 

p,p'-DDE 11. 20. 42. 
dieldrin 4.4 6.7 12. 
o,p'·DDD 4.6 6.8 12. 
endrin 8.4 12. 20. 

cis-nonachfor 4.8 5.3 6.3 

o,p'·DDT 7.4 14. 29. 
p,p'·DDD 3.8 5.6 9.9 

p,p'-DDT 11. 19. 37. 
mirex 14. 25. 49. 
p,p' -methoxychlor 2.7 9.0 24. 

- --

1 SPMD Is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48g). 

2 Value used Is mean of QC Table 12. 

3 Average Instrumental background. See QC Table 4. 

4 Method Detection Llmft, the mean + 3 times standard deviation. 

5 Method Quantitation Limit, the mean+ 10 times standard deviation. 
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Table 10. Day 28 OC MDLs and MQLs for SPMD Samples 

ng/SPMD 1 

OCs 
Mean2 MDL4 MQL5 

HCB 8.8 12. 20. 

pentachloranlsole 8.0 g_4 13. 

alpha-BHC 3.8 8.9 21. 

lindane 1.3 5.8 16. 

beta-BHC 29. 45. 82. 

heptachlor 0.065 3 0.068 0.074 

aldrin 6.9 12. 24. 

dacthal 0.69 2.3 6.0 

oxychlordane 14. 17. 24. 

heptachlor epoxlde 3.7 4.4 6.0 

trans-chlordane 14. 18. 26. 

trans-nonachlor 15. 18. 25. 

cis-chlordane 10. 12. 18. 

o,p'·DDE 19. 27. 45. 

p,p'-DDE 14. 18. 26. 

dieldrin 5.3 5.6 6.3 

o,p'-DDD 6.0 7.7 12. 

endrln 10. 13. 20. 

cis-nonachlor 6.7 10. 18. 

o,p'-DDT 10. 15. 26. 

p,p'-DDD 5.2 6.6 9.7 

p,p'-DOT 15. 19. 27. 

mlrex 19. 27 . 44. 

.. p,p'-methoxychlor 4.4 16. 43. 

1 SPMD Is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48g}. 

2 Value used is mean of QC Table 13. 

3 Average instrumental background. See QC Table 4. 

4 Method Detection Limit. the mean + 3 times standard deviation. 

5 Method Qusntitation Limit, the mean+ 10 times standard deviation. 
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Table 11. Day 2 OC MDLs and MQLs for SPMD Samples 

ng/ SPMD 2 

OCs 
Mean3 MDL5 MQL6 

HCB 9.1 n. 17. 

pentach loranlsole 1.3 3.4 8.3 

alpha-BHC 1.7 2.8 5.3 

lindane 0.11 4 0.12 0.16 

beta-BHC 0.17
4 

0.20 0.27 

heptachlor 2.1 3.1 5.3 

aldrin 1 --- --·- ---·-

dacthal 1.4 5.3 14. 

oxychlordane 3.0 7.5 18. 

heptachlor epoxlde 0.25 1.0 2.9 

trans-chlordane 3.8 8.3 19. 

trans-nonach lor 2.7 7.2 18. 

cis-chlordane 1.4 4.0 9.9 

o,p'-DDE 0.96 5.2 15. 

p,p'-DDE 1.7 3.1 6.4 

dieldrin 0.90 3.0 7.9 

o,p'-DDD 0.18 4 0.22 0.31 

endrin 0.35 1.6 4.4 

cis-nonachlor 1.5 2.0 3.0 

o,p'-DDT 0.93 4.8 14. 

p,p'-DDD 0.22 4 0.29 0.44 

p,p'-DDT 1.8 6.0 16. 

mlrex 2.6 4.6 9.1 

p,p'-methoxychlor 8.7 13. 23. 

1 Aldrin was not added to the exposure because It was used as the GC method internal standard. 

2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48g). 

3 Value used is mean of ac Table 14. 

4 Average instrumental background. See QC Table 2. 

5 Method Detection Limit, the mean + 3 times standard deviation. 

6 Method Quantitatlon Limit, the mean+ 10 times standard deviation. 
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Table 12. Day 4 OC MDLs and MQLs for SPMD Samples 

. .  

ng/SPMD2 

OCs 
Mean3 MDL5 MQL6 

HCB 14. 25. 51. 

pentachloranisole 4.6 12. 29. 

atpha-BHC 5.2 16. 41. 

lindane 0.61 3.2 9.2 

beta-BHC 0.17 4 0.20 0.27 

heptachlor 2.9 . 5.0 10. 

aldrin 1 ............. ---· -----

dacthal 2.2 3.3 5.8 

oxychlordane 5.4 8.3 15. 

heptachlor epoxide 0.104 0.11 0.14 

trans-chlordane 5.4 9.9 20. 

trans-nonachlor 4.1 8.9 20. 

cis-chlordane 3.2 5.0 9.2 

o,p'·DDE 4.4 7.7 15. 

p,p'-DDE 3.5 5.5 10. 

dieldrin 2.0 2.5 3.5 

o,p'·DDD 0.18 4 0.22 0.31 

endrin 0.84 2.7 7.1 

cjs-nonachlor 2.5 4.6 9.5 

o,p'·DDT 4.5 9.9 23. 

p,p'·DDD 0.224 0.29 0.44 

p,p'-DDT 3.8 7.7 17. 

mirex 5.8 14. 32. 

p,p'-methoxychlor 6.6 11. 23 . 

. , 

I I 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass� 2.48g). 

3 Value used is mean of QC Table 15. 

4 Average instrumental background. See QC Table 2. 

5 Method Detection Limit, the mean + 3 times standard deviation. 

6 Method Quantitation Limit, the mean+ 10 times standard deviation. 
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Table 13. Day 8 OC MDLs and MQLs for SPMD Samples 

ng/SPMD 2 

OCs 
Mean3 MDL 5 MQL6 

HCB 8.3 9.4 12. 

pen tach loransole 1.9 2.5 3.9 

alpha-BHC 1.7 2.2 3.4 

lindane 0.24 0.93 2.5 

beta-BHC 0.81 2.4 6.1 

heptachlor 1.6 3.0 6.3 

aldrin 1 ····- ----- -·---

dacthal 0.38 1.3 3.4 

oxychlordane 3.9 6.5 12. 

heptachlor epoxlde 0.10 4 0.11 0.14 

trans-chlordane 6.3 9.0 15. 

trans-nonachlor 4.0 6.8 13. 

cis-chlordane 2.3 4.0 7.8 

o,p'-DDE 3.7 5.7 11. 

p,p'-DDE 6.0 9.3 17. 

dieldrin 2.7 4.0 6.9 

o,p'-DDD 0.54 1.5 3.7 

endrin 1.8 4.2 9.7 

cis-nonachlor 5.7 11. 25. 

o,p'-DDT 5.4 9.6 19. 

p,p'-000 0.22 4 0.29 0.44 

p,p'-DDT 4.5 6.7 12. 

mirex 8.3 22. 55. 

p,p'-metnoxychlor 2.4 4.9 11 . 

. , 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48g). 

3 Value used is mean of QC Table 16. 

4 Average instrumental background. See QC Table 2. 

5 Method Detection Limit, the mean + 3 times standard deviation. 

6 Method Quantitation Limit, the mean+ 10 times standard deviation. 
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Table 14. Day 16 OC MDLs and MQLs for SPMD Samples 

ng /SPMD :l 

OCs 
Mean3 MDL5 MQL6 

HCB 9.1 12. 20. 
pentachloranisole 3.7 5.3 8.9 
arpha-BHC 2.0 2.5 3.7 

lindane 0.11 4 0.12 . 0.16 

beta-BHC 0.63 0.88 1.5 

heptachlor 2.9 4.6 8.5 

aldrin 1 ----- ----- ·-·-

dacthal 0.28 0.76 1.9 
oxychlordane 6.6 11. 20. 

heptachlor epoxide 0.104 0.11 0.14 
trans-chlordane 9.4 12. 19. 
trans-nonachfor 7.8 13. 25. 
cis·chlordane 4.7 7.7 15. 
o,p'-DDE 7.5 13. 27. 
p,p'-DDE 11. 1.6. 27. 
dieldrin 4.6 6.3 10. 
o,p'-DDD 1.4 2.5 5.2 
endrin 6.1 10. 20. 
cis-nonachlor 7.9 9.7 14. 
o,p'-DDT 11. 20. 40. 

p,p'-DDD 0.41 0.69 1.3 
p,p'·DDT 6.9 9.5 15. 
mirex 10. 14. 23. 
p,p'-methoxychlor 4.1 5.6 9.1 

---- ---···----

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g} triolein (total SPMD mass= 2.48g). 
3 Value used is mean of QC Table 17. 
4 Average instrumental background. See QC Table 2. 

5 Method Detection Limit, the mean+ 3 times standard deviation. 

6 Method Quantitation Limit, the mean + 10 times standard deviation. 
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Table 15. OC MDLs and MQLs for Water Samples 

ng/L 2 

OCs 
Mean3 MDL 5 MQL6 

HCB 0.084 0.22 0.52 

pentachloranlsole 0.19 0.61 1.6 

alpha-BHC 024 0.39 0.74 

lindane 0.0284 0.031 0.039 

beta-BHC 0.0434 0.051 0.068 

heptachlor 0.060 0.27 0.75 

aldrin 1 --· ·------- ___ , _ 

dacthal 0.19 0.31 0.59 

oxychlordane 0.19 0.55 1.4 

heptachlor epoxlde 0.093 0.45 1.3 

trans-chlordane 0.019 4 0.021 0.026 

trans-nonachlor 0.019 4 0.022 0.029 

cis-chlordane 0.11 0.35 0.92 

o,p'-DDE 0.14 0.40 1.0 

p,p'-DDE 0.40 0.70 1.4 

dieldrin 0.096 0.46 1.3 

o,p'-DDD 0.045 4 0.055 0.078 

endrfn 0.030 4 0.035 0.045 

cls-nonachlor 0.019 4 0.022 0.029 

o,p'-DDT 0.12 0.45 1.2 

p,p'-000 0.055 4 0.072 0.11 

p,p'-OOT 0.048 4 0.068 0.12 

mirex 0.018 4 0.022 0.030 

p,p'-methoxychlor 0.094 0.20 0.43 

� 

1 Aldrin was not added to the exposure because It was used as the GC method internal standard. 
2 Sample = 4 L of control chamber water. 
3 Value used Is mean of control water In QC Table 18. 
4 Average instrumental background. See QC Table 2. 
5 Method Detection Limit, the mean + 3 times standard deviation. 
6 Method Quantitation Limit, the mean+ 10 times standard deviation. 

.· 
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Table 16. OC MDLs and MQLs for Water Samples 

ng I L 1 

OCs 
Mean2 MDL 4 

HCB 0.0�0 3 0.010 
pentachloranlsole 0.027 0.10 

alpha-BHC 0.033 0.072 
lindane 0.025 0.038 
beta·BHC 0.085 0.12 

heptachlor 0.015 3 0.016 

aldrin 0.0103 0.010 

dacthal 0.023 3 0.025 
oxychlordane 0.042 0.090 

heptachlor epoxlde 0.040 0.11 
tran�chlordane 0.044 0.10 
trans-nonachlor 0.041 0.074 
cis-chlordane 0.087 0.13 
o,p'·DDE 0.047 0.13 

p,p'-DDE 0.027 3 0.028 

dieldrin 0.0233 0.025 

o,p'-DDD 0.030 3 0.032 
endrin 0.18 0.18 
cls·nonach lor 0.048 0.14 

o,p'-DDT 0.028 3 0.031 

p,p'-DDD 0.033 3 0.035 
p,p'-DDT 0.14 0.28 

mlrex 0.015 3 0.016 

p,p'·methoxychlor 0.068 3 0.076 

1 Sample = 4 L of control chamber water. 

2 Value used Is mean of control water In OC Table 19. 
3 Average instrumental background . .See QC Table 4. 

MOL5 

0.01� 

0.28 

0.16 

0.068 

0.19 

0.017 

0.012 

0.028 

0.20 

0.27 

0.24 

0.15 

0.22 

0.34 

0.030 

0.031 

0.038 

0.18 

0.37 

0.037 

0.041 

0.60 

0.018 

0.10 

4 Method Detection Limit, the mean + 3 times standard deviation. 

5 Method Quantltation Limit, the mean+ 10 times standard deviation. 
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Table 17. OC MDLs and MQLs for Water Samples 

ng/L 2 

OCs 

Mean
3 MDL 5 MQL6 

HCB 0.073 0.14 0.28 

pentachlorantsole 0.13 0.21 0.41 

alpha-BHC 0.030 
3 

0.031 0.033 4 

lindane 0.028 
3 

0.029 0.030 
4 

beta-BHC 0.043 3 0.045 0.048 
4 

heptachlor 0.020
3 

0.023 0.031 

aldrin 1 -- --- --

dacthal 0.70 0.91 1.4 

oxychfordane 0.57 0.63 0.78 

heptachlor epoxlde 0.33 0.54 1.0 

trans·chlordane 0.54 0.71 
4 

1.1 
4 

trans-nonachlor 0.52 0.67 
4 

1.0 4 

cis-chlordane 0.15 0.23 0.43 

o,p'-DDE 0.16 0.35 0.80 

p,p'·DDE 0.63 0.74 0.98 

dieldrin 0.39 0.43 0.53 

o,p'-DDD 0.34 0.73 
4 

1.6 
4 

endrin 0.39 0.65 
4 

1.2 
4 

cts-nonachlor 0.37 0.52 
4 

0.86 
4 

o,p'-DDT 0.37 0.65 1.3 

p,p'-DDD 0.11 0.33 4 0.85 
4 

p,p'·DDT 0.048 
3 

0.059
4 

0.083 
4 

mirex 0.15 0.21 4 0.36 4 

p,p•-melho.xychfor 0.088 3 0.11 0.16 

� 

! 

1 Aldrin was not added to the exposure because it was used as the GC method Internal standard. 

2 Sample= 4 L of control chamber water. 
3 Value used Is mean of control water In QC Table 20. 
4 Average Instrumental background. See QC Table 2. 

5 Method Detection Limit, the mean + 3 times standard deviation. 

6 Method Quantitat/on Limit, the mean+ 10 times standard deviation. 
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Table 18. Concentration of OCs in 1.0 ng/L Exposure Water 

ng/L 2 

OCs Nominal Study 
Concentration Day0

3 
Day83 oav 1s 3 Cone. 3 

HCB 1.0 0.41 0.29 0.37 0.36 

pen tach loranisole 1.0 0.81 0.52 
4 

0.64 
4 0.81 

alpha-BHC 1.0 0.56 0.61 0.32 0.50 

lindane 1.0 0.77 0.65 0.54 0.65 

beta-BHC 1.0 1.1 0.92 0.92 0.98 

heptachlor 1.0 0.58 0.36 4 0.324 0.58 

aldrin 1 1.0 ----- ------ ----- ...... 

dacthal 1.0 1.1 0.77 0.82 0.90 

oxychlordane 1.0 0.96 0.51 4 0.57
4 0.96 

heptachlor epoxlde 1.0 1.1 0.89 0.83 0.94 

trans-chlordane 1.0 1.2 0.81 0.97 0.99 

trans-nonach lor 1.0 1.0 0.70 0.75 0.82 

cis-chlordane 1.0 0.91 0.69 0.74 0.78 

o,p'-DDE 1.0 0.84 0.78 0.78 0.80 

p,p'-DDE 1.0 
--

-
-

---- 0.53 0.88 0.71 

dJeldrin 1.0 1.9 1 .1 1.5 1 .5 

o,p'-DDD 
J 

1.0 1.1 0.52 0.78 0.80 

endrin 1.0 2.0 0.99 1.3 1.4 

cis-nonach lor 1.0 1.1 0.81 0.92 0.94 

o,p'·DDT 1.0 0.80 0.74 1.2 0.91 

p,p'-000 1.0 1.2 0.75 1.0 0.98 

p,p'-ODT 1.0 0.74 0.63 0.69 0.69 

mirex 1.0 0.59 0.44 0.47 0.50 

p,p'-methoxychlor 1.0 2.2 0.78 0.83 1.3 
------� --------

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 Sample is 4 L of 1.0 ng/L concentration test chamber water. 

Study 
so 

0.061 

------

0.16 

0.12 

0.10 

-----

--·---

0.18 

-----
0.14 

0.20 

0.16 

0.12 

0.035 

--·---

0.40 

0.29 

0.52 

0.15 

0.25 

0.23 

0.055 

0.079 

0.81 

3 Values have been corrected for background (QC Table 18) and spike recovery (study concentration, QC Table 30). 

Study 
cv 

17 

_ .... 

32 

18 

10 

-·--

----

20 

...... 
15 

20 

20 

15 

4 
--------

27 

36 

37 

16 

27 

23 

8 

16 

62 

4 Value between control water MDL and MOL (QC Table 18). These·values are presented for Information purposes only. 
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Table 19. Concentration of OCs in 10 ng/L Exposure Water 

ng/L 2 

OCs Nominal DayS DayS 

Concentration Day03 Rep A 
3 Reo83 

HCB 10 6.7 5.1 5.5 

pentach loranisole 10 11. 10. 10. 

alpha-BHC 10 3.4 4.2 4.4 

lindane 10 5.5 6.1 6.1 

beta-BHC 10 13. 12. 12. 

heptachlor 10 6.0 4.1 3.8 

aldrin 1 10 ---·--- ------ ------

dacthal 10 14. 12. 13. 

oxychlordane 10 11. 8.8 9.4 

heptachlor epoxide 10 13. 12. 12. 

trans·ch lordane 10 10. 9.8 9.3 

trans-n onach lor 10 8.7 8.7 8.1 

cis-chlordane 10 12. 12. 11. 

o,p'-DDE 10 10. 11. 10. 

p,p'·DDE 10 11. 11. 11. 

dieldrin 10 14. 14. 14. 

o,p'·DDD 10 11. 10. 10. 

endrin 10 11. 14. 13. 

cis-nonachlor 10 9.9 11. 10. 

o,p'-DDT 10 9.5 10. 11. 

p,p'-000 10 11. 11. 11. 

p,p'-DDT 10 6.0 7.1 7.1 : 
mirex 10 5.8 5.8 5.9 

p,p'-methoxychlor 10 12. 11. 11. 
- -

Day 16 3 

5.4 

9.0 

4.1 

5.5 

12. 

4.9 

----·--

12. 

8.2 

11. 

8.7 

7.6 

10.1 

9.7 

11. 

14. 

9.7 

13. 

9.9 

10. 

11. 

7.1 

5.5 

11. 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 Sample is 2 L of 10 ng!L concentration exposure water. 

Study Study 

Mean3 
so 

5.7 0.71 

10. 0.83 

4.0 0.44 

5.8 0.33 

12. 0.50 

4.7 0.99 

------ ------

13. 0.96 

9.4 1.19 

12. 0.82 

9.5 0.58 

8.3 0�54 

11. 0.93 

10. 0.56 

11. 0.00 

14. 0.00 

10. 0.57 

13. 1.3 

10. 0.54 

10. 0.63 

11. 0.00 

6.8 0.55 

5.8 0.16 

11. 0.50 
-·--·--···· - · - -

3 Values have been corrected for background (QC Table 18) and spike recovery (study concentration, QC Table 30). 

Study 

cv 

12 

8 

11 

6 

4 

21 

----·-

7 

13 

7 

6 

7 

8 

6 

0 

0 

6 

10 

5 

6 

0 

8 

3 

5 
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Table 20. Concentration of OCs in 100 ng/L Exposure Water 

ng/ L 2 

OCs Study Study Study 

Mean3 so cv 

HCB 59 5.7 10 
pentachloranisote 97 3.4 4 
alpha-BHC 110 0.0 0 
lindane 110 4.5 4 
beta-BHC 120 4.5 4 
heptachlor 47 3.0 6 
aldrin 1 ---···-- ------- ---
dacthal 110 0.0 0 
oxychlordane 74 4.9 7 
heptachlor epoxide 110 0.0 0 
trans-chI ordane 82 5.6 7 
trans-nonachlor 68 3.2 5 
cis-chlordane 85 2.6 3 
o,p'-DDE 85 3.0 4 
p,p'-DDE 78 4.8 6 
dieldrin 120 23. 19 
o,p'-DDD 94 6.4 7 
endrin 110 11.8 11 
cis·nonachlor 94 2.6 3 . 
o,p'-DDT 78 4.9 6 
p,p'-DDD 110 0.0 0 
p,p'-DDT 78 2.3 3 
mirex 

- 61 2.8 . 5 
p,p'-methoxychlor 95 9.7 10 

' 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 Sample is 1 L of 100 ng!L concentration exposure water. 

3 Values have been corrected for background (QC Table 18) and spike recovery (study concentration, QC Table 30). 
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Table 21. Concentration of OCs in 1.0 ng/L Exposure Water 

ng I L 1 

OCs Nominal �dy 
Concentration Day02 Day 162 Day 28 2 Mean2 

HCB 1.0 0.84 1.2 1.3 1.1 

pentachloran isole 1.0 0.99 1.5 1.5 1.3 

alpha-BHC 1.0 1.0 1.5 1.6 1.4 

lindane 1.0 1.3 1.8 1.8 1.6 

beta-BHC 1.0 1.0 1.3 1.4 1.2 

heptachlor 1.0 1.4 1.8 1.8 1.7 

aldrin 1.0 0.96 1.6 3.2 1.9 

dacthal 1.0 1.0 3 1.0 3 1.03 1.0 3 

. oxychlordane 1.0 1.2 1.5 1.7 1.5 

heptachlor epoxide 1.0 1.5 2.0 2.1 1.9 

trans-chlordane 1.0 1.3 1.6 1.8 1.6 

trans-nonachlor 1.0 1.4 1.8 1.9 1.7 

cis-chlordane 1.0 1.6 2.1 2.3 2.0 

o,p'-DDE 1.0 1.1 1.4 1.5 1.3 

p,p'-DDE 1.0 1.3 1.4 1.6 1.4 
dieldrin 1.0 1.0 3 1.0 3 1.0 3 1.03 
o,p'-DOD 1.0 1.3 1.7 1.7 1.6 

endrin 1.0 1.0 3 1.0 3 1.0 3 1.0 3 
cis-nonach lor 1.0 1.6 2.0 2.0 1.9 

o,p'-DDT . 1.0 1.1 1.5 1.5 1.4 

p,p'-DDD . 1.0 1.6 1.9 1.9 1.8 

p,p'-DDT 1.0 1.5 1.9 1.9 1.8 
' 

mirex 1.0 0.86 '1.7 1.6 1.4 
. 

p,p'-methoxychlor 1.0 8.2 9.7 3.1 7.0 
-

1 Sample is 4 L of 1.0 ng/L.concentration test chamber water. 

2 Values have been corrected for background (Table21) and spike recovery(1 ng/L, QC Table 31). 

3 Value used Is nominal water concentration. 

Study Study 
SD cv 

0.24 22 

0.29 22 

0.32 23 

0.29 18 

0.21 18 

0.23 14 

1.2 63 

... , .... .,._ __, __ 

0.25 17 
0.32 17 

0.25 16 

0.26 15 

0.36 18 

0.21 16 

0.15 1 1  
- --

0.23 14 

--- ---
0.23 12 

0.23 16 

0.17 9 
0.23 13 

0.46 33 

3.4 49 
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Table 22. Concentration of OCs in 10 ng/L Exposure Water 

ng/l1 

OCs Nominal 

Concentration Dav02 Dav 16
2 

Day 28 2 

HCB 10 3.1 6.9 5.9 

pentach loranisole 10 4.5 8.6 6.8 

alpha-BHC 10 9.6 11. 8.4 

lindane 10 9.6 10. 8.9 

beta-BHC 10 7.8 9.9 9.6 

heptachlor 10 9.4 10. 10. 

aldrin 10 6.1 8.6 7.5 

dacthal 10 10. 
3 

10. 
3 

10. 
3 

oxychlordane 10 8.3 9.2 9.1 

heptachlor epoxide 10 10. 11. 10. 

trans-chlordane 10 8.1 9.1 9.1 

trans-nonachlor 10 8.3 8.8 9.4 

cis-chlordane 10 8.1 8.4 8.8 

o,pt·DDE 10 7.6 8.4 9. 

p,p'-DDE 10 8.3 9.4 9.6 

dieldrin 10 10. 
3 

10. 
3 

10. 
3 

o,p'-DDD 10 9.0 8.8 9.3 

endrin 10 10. 
3 

10. 
3 

10. 
3 

cis-nonachlor 10 10. 10. 12. 

o,p'-DDT 10 7.8 8.2 9.3 

p,p'-000 10 9.0 8.8 9. 

p,p'-DDT ., 10 9.8 9.4 12. 

mirex 10 6.3 7.2 7.4 

p,p'-methoxychlor 10 15. 13. 15. 

1 Sample is 2 L of 10 ng/L concentration exposure water. 

Study 

Mean2 

5.3 

6.6 

9.7 

9.5 

9.1 

9.8 

7.4 

10. 
3 

8.9 

10. 

8.8 

8.8 

8.4 

8.3 

9.1 

10. 
3 

9. 

10. 
3 

11. 

8.4 

8.9 

10. 

7. 

14. 

2 Values have been corrected for background (Table 16} and spike recovery (10 ng!L, QC Table 31). 

3 Value used is nominal water concentration. 

Study Study 

so cv 

2.0 38 

2.1 32 

1.3 13 

0.56 6 

1.1 12 

0.35 4 

1.3 18 

----- ----

0.49 6 

0.58 6 

0.58 7 

0.55 6 

0.35 4 

0.70 8 

0.70 8 

----- -----

0.25 3 

--- -----

1.2 11 

0.78 9 

0.12 1 

1.4 14 

0.59 8 
' 

1.2 9 ! 



0'1 1\) 

18 °C OC DILUTER STUDY 

Table 23. Concentration of OCs in Day 0, 100 ng/L Exposure Water 

ng/L 1 

. Raw Data 

OCs Nominal Rep A 
Concentration OayO 

HCB 100 12 
pentach loranisole 100 17 
alpha-BHC 100 44 
lindane 100 60 
beta-BHC 100 38 
heptachlor 100 40 
aldrin 100 17 
dacthaf 100 <MDL 2 
oxychlordane wo 39 
heptachlor epoxide 100 53 
trans-chlordane 100 35 
trans-nonachlor 100 34 
cis-chlordane 100 34 
o,p'-ODE 100 35 
p,p'-DDE 100 41 
dieldrin 100 <MDL2 
o,p'-000 100 52 
endrin 100 <MDL2 
cis-nonachlor 100 47 
o,p'-DDT wo 41 
p,p'-000 100 65 

. 

p,p'-DDT 100 58 
mirex ' 100 34 
p,p'-methoxychlor 100 79 

1 Sample is 1 L of 100 ng!L concentration exposure water. 

2 Value below control water MDL (Table 16). 

RepB 
DayO 

42 
56 
86 

100 
70 
49 
3f 

<MDL 2 
70 
88 
56 
55 
55 
52 
56 

<MDL 2 
81 

<MDL2 
72 
64 
93 
88 
44 

120 

. Corrected Values 3 

Rep A RepB 
Dayo oayo 

20 69 
26 86 
76 150 
92 150 
38 70 

100 120 
35 65 

100 .f 100 4 

46 82 
78 130 
55 87 
53 86 
58 95 
53 79 
60 82 

100 4 100 4 

64 100 
100 4 100 4 

69 110 
53 82 
88 130 
70 110 
48 62 
79 120 

3 Values have been corrected for background (Table 16) and spike recovery (Day 0, 100 ng/L, QC Table 31). 
4 Value used is nominal water concentration. 
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Table 24. Concentration of OCs in Day 16 and 28, 100 ng/L Exposure Water 

ng I L 1 

Raw Data Corrected Values 3 

OCs Rep A Rep B Rep A Rep A RepB Rep A 
Day 16 Day16 Day28 Day 16 3 Day 16 3 Day28 3 

HCB 52 51 

pentach loranisole 67 67 

alpha�BHC 89 88 

lindane 100 100 

beta�BHC 84 80 

heptachlor 52 51 

aldrin 39 38 

dacthal <MDL 2 
<MDL2 

oxychlordane 79 77 

heptachlor epoxide 92 92 

trans-chlordane 64 61 

trans-nonachlor · 65 60 

cis-chlordane 61 59 

o,p'-DDE 62 58 

p,p'-DDE 65 60 

dieldrin <MDL2 <MDL 2 

o,p'-DDD 89 84 

endrin <MDL2 <MDL2 

cis-nonachlor 84 76 

o,p'-DDT 72 64 

p,p'-DDD 100 95 

p,p'-ODT 90 81 

mirex .. 68 52 

p,p'-methoxychlor 110 110 

1 Sample is 1 L of 100 ng!L concentration exposure water. 

2 Value below control water MDL (Table 16). 

49 95 93 
64 120 120 

89 170 170 

100 170 170 

83 84 80 

52 150 150 

38 80 78 

<MDL2 
100 4 100 4 

78 110 110 

93 150 150 

65 100 100 

65 110 100 

61 110 110 

62 110 98 

63 110 100 

<MDL2 
100 4 100 4 

90 120 110 

<MDL2 100 4 100 4 
85 140 120 

72 100 91 

100 140 140 

93 120 110 

54 100 76 

110 120 120 

3 Values have been corrected for background (Table 16) and spike recovery (Day 16, 100 ng/L, QC Table 31}. 

4 Value used is nominal water concentration. 

89 

110 

171 

170 

83 

150 

78 

100 4 

110 

150 

110 

110 

110 

110 

110 

100 4 
120 

100 4 
�40 
100 

140 

130 

80 

120 

I 
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Table 24A. Concentration of OCs in 100 ng/L Exposure Water 

ng /L 1 

OCs Study Study Study 

Mean2 so cv 

HCB 73 31. 42 
pentachloranisole 92 40. 43 
alpha-BHC 150 41. 27 
lindane 150 34. 23 
beta-BHC 71 19. 27 
heptachlor 130 23. 18 
aldrin 67 19. 28 
dacthal 100 3 ---- ___ ... 

oxychlordane 92 28. 30 
heptachlor epoxide 130 31. 24 
trans-chlordane 90 21. 23 
trans-nonachlor 92 24. 26 
cis-chlordane 97 23. 24 
o,p'-DDE 90 24. 27 
p,p'-DDE 92 21. 23 
dieldrin 100 3 -·-- ----

o,p'-000 100 23. 23 
endrin 100 3 --·- -·-·--

cis-fionachlor 120 29. 24 
o,p'-DDT 85 19. 22 
p,p'-000 130 23. 18 
p,p'-DOT 110 23. 21 
mirex � 73 20. 27 
p,p'-methoxychlor 110 18. 16 

1 Sample is 1 L of 100 ng/L concentration exposure water. 

2 Value have been corrected for background (Table 16) and spike recovery (Day 16, 100 ng!L, QC Table 31). 

3 Value used is nominal water concentration. 
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Table 25. Concentration of OCs in 1.0 ng/L Exposure Water 

ng/L 2 

OCs Nominal Study 
Concentration Day03 Dav 16 3 Cone. 

HCB 1.0 0.56 0.49 0.53 

pentach loranisole 1.0 0.84 0.84 0.84 

alpha-BHC 1.0 0.55 0.58 0.57 

lindane 1.0 0.63 0.63 0.63 

beta-BHC 1.0 1.6 1.4 1.5 

heptachlor 1.0 0.50 0.59 0.55 

aldrin 1 1.0 --- -- ..... 

dacthal 1.0 1.8 1'.7 1.8 

oxychlordane 1.0 1.1 1.2 1.2 

heptachlor epoxide 1.0 1.5 1.4 1.5 

trans-chlordane 1.0 1.3 1.1 1.2 

trans-nonach lor 1.0 1.2 1.1 1.2 

cis-chlordane 1.0 1.1 1.1 1.1 

o,p'-DDE 1.0 0.90 0.88 0.89 

p,p'-ODE 1.0 1.4 1.2 1.3 

dieldrin 1.0 1.4 1.2 1.3 

o,p'-000 1.0 1.3 1.2 1.3 

endrin 1.0 1.8 1.6 1.7 

cis-nonachlor 1.0 1.3 1.3 1.3 

o,p'-DDT 1.0 1.5 1.1 1.3 

p,p'-000 1.0 1.4 1.4 1.4 

p,p'-DDT 1.0 1.1 1.2 1 .2 
'\ 

mirex 1.0 0.56 0.59 0.58 

p,p'-methoxychlor 1.0 1.4 1.4 1.4 
-·-·-

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 
2 Sample Is 4 L of 1.0 ng/L concentration test chamber water. 
3 Values have been corrected for background (Table 17) and spike recovery (study concentration,QC Table 32). 
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Table 26. Concentration of OCs in 10 ng/L Expo�ure Water 

ng/l2 

· OCs Nominal Study 

Concentration Dav03 Dav 168 Mean3 

HCB 10 2. 2.6 2.3 

pentachloranisole 10 4.1 5.1 4.6 

alpha-BHC 10 3.3 3.1 3.2 

lindane 10 5.5 5.5 5.5 

beta-BHC 10 11. 13. 12. 

heptachlor 10 2.6 3.3 3.0 

aldrin 1 10 -----
----· ----· 

dacthal 10 10. 11. 11. 

oxychlordane 10 5. 5. 5.0 

heptachlor epoxlde 10 8.7 9.7 9.2 

trans-chlordane 10 5.5 6. 5.8 

trans-nonachl or 10 4.5 5.5 5.0 

cis-chlordane 10 6.9 7.9 7.4 

o,p'-DDE 10 4.5 5.3 4.9 

p,p'-DDE 10 4.9 6.9 5.9 

dieldrin 10 8.7 9.7 9.2 

o,p'-DDD 10 8.2 8.7 8.5 

endrin 10 9.5 11. 10. 

cis-nonachlor 10 7.1 8.1 7.6 

o,p'-DDT 10 6.6 6.6 6.6 

p,p'-DDD 10 8.4 8.4 8.4 

p,p'-DDT 10 6.0 6.5 6.3 
., 

mirex 10 2.3 4.5 3.4 

p,p'-methoxychlor 10 11. 14. 13. 

I 

I 
I 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 Sample is 2 L of 10 ng!L concentration exposure water. 

3 Values have been corrected for background (Table 17) and spike recovery (study concentration, QC Table 32). 
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Table 27. Concentration of OCs in 100 ng/L Exposure Water 

ng/L 2 

OCs Nominal Rep A Rep 8 
Concentration Day03 Day03 

HCB 100 38 38 
pentach loran isole 100 67 67 
alpha-BHC 100 110 110 
lindane 100 100 100 
beta-BHC 100 110 120 
heptachlor 100 34 34 
aldrin 1 100 ·---- ---

dacthal 100 119 119 
oxychlordane 100 64 63 
heptachlor epoxlde 100 96 97 
trans-chlordane 100 64 66 
trans-nonach lor 100 56 57 
cis-chlordane 100 74 75 
o,p'-DDE 100 56 57 
p,p'-DDE 100 49 52 
dieldrin 100 92 97 
o,p'-DDD 100 88 92 
endrin 100 89 96 
cis-nonachlor 100 78 81 
o,p'-DDT 100 62 66 
p,p'·DDD 100 84 88 
p,p'-DDT 100 62 63 
mirex ., 100 33 37 
p,p'-methoxychlor 100 90 93 

Rep A 
Day 16 3 

41 
77 

120 
110 
130 

41 
-'-·-·-

119 
73 

110 
79 
72 
90 
74 
70 

101 
110 

99 
100 

81 
110 

82 
62 

100 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 Sample is 1 L of 100 ng!L concentration exposure water. 

Rep 8 
Day 16 3 

43 
82 

120 
110 
130 

40 
--··--

119 
69 

100 
75 
66 
86 
70 
63 

100 
99 
98 
94 
73 
97 
74 
42 

100 

3 Values have been corrected for background (Table 17) and spike recovery (study concentration, QC Table 32). 

Study 
Mean3 

40 
73 

110 
100 I 

I 
120 

37 
-----

120 
67 

100 
71 
63 
81 
64 
59 
97 
97 
95 
88 
70 
95 
70 
44 
96 
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Table 28. Day 2, OC Concentrations in 1.0 ng/L SPMDs 

ng/SPMD 2'3 

OCs Uncorrected 1 

Rep A RepB RepC Mean so 

HCB <MDL 4 <MDL" <MDL4 <MDL 4 --

pentachloranisole <MDL 4 <MDL 4 <MDL 4 <MDL 4 ----

alpha-BHC <MDL4 <MDL 4 <MDL 4 <MDL 4 ---

lindane 0.74 1.1 0.45 0.76 0.33 

beta-BHC 2.4 1.3 0.73 1.5 0.85 

heptachlor <MDL 4 . <MDL 4 <MDL 4 <MDL 4 ---··-

aldrin 1 --- -- ------
-- ---· 

dacthal 2.3 0.80 0.31 1.1 1.0 

oxychlordane 2.4 , 2.1 
IS 

<MDL4 2.3 
IS 

- ----

heptachlor epoxide 3.2 0.39 0.17 1.3 1.7 

trans-chlordane 2.4 IS 4.2 ' 1.9 , 2.8 5 - - -

trans-nonachlor <MDL 4 <MDL 4 <MDL 4 <MDL4 --

cis-chlordane <MDL4 <MOL4 <MDL4 <MDL4 --

o,p'-ODE 1.8 , 2.1 s 1.3 , 1.7 s 
-------· 

p,p'-DDE <MDL4 3.2 !J 2.0 f 2.6 $ - ----

dieldrin 2.3 2.6 1.9 2.3 0.35 

o,p'-DDD 0.44 0.61 0.58 0.54 0.091 

endrin <MDL4 <MDL4 <MDL 4 <MDL4 ---
---

cis-nonachlor 0.90 1.6 0.305 1.3 , ----
-

o,p'-DOT <MDL4 <MDL4 <MDL4 <MDL4 ----
p,p'-000 0.88 0.64 0.36 0.63 0.26 

p,p'-DOT 1.0 2.9 1.4 1.8 1.0 
mirex <MDL 4 <MDL 4 <MDL 4 <MDL" --

p,p'-methoxychlor <MDL 4 <MDL 4 <MDL • <MDL 4 --
-

--····--··--····--

1 Aldrin was not added to the exposure because It was used as the GC method intf!mal standard. 
2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass = 2.48 g). 
3 Values have been background corrected using means of Day 2 Control SPMDs (Table 2). 
4 Value below Day 2 control SPMD MDL (Table 2). 

cv 

---

--

-·�--·-·--·· 

43 

57 

---"·· 

--

91 

----

130 

--

_____ .,. 

--

---

---

15 

17 

- -
-

-·---

---

41 

56 

--

--

5 Value between Day 2 control SPMD MDL and MOL {Table 2}. These values are presented for information purposes only. 
6 Value based on n=2. 
7 Values have not been corrected for SPMD spike recovery. 
' Values have been corrected for SPMD spike recovery (QC Table 33). 

Mean 

<MDL4 

<MDL 4 

<MDL 4 

0.31 

0.60 

<MDL 4 

--··--

0.44 

0.93 s 

0.52 

1.1 
!J 

<MDL 4 

<MDL4 

0.696 

1.0 , 

0.93 

0.22 

<MDL4 

0.526 

<MDL 4 

0.25 

0.73 

<MDL 4 

<MDL • 

ng/g 

C orrected 8 

Mean 

<MDL4 

<MDL4 

<MDL� 

0.54 

0.95 

<MDL 4 
---

-

0.49 

1.1 , 

1.2 

1.5 , 

<MDL 4 

<MDL4 

0.92 s 

2.0 $ 

1.2 

0.28 

<MDL4 

0.68 8 

<MDL4 

0.32 

0.96 

<MDL 4 

<MDL" 
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Table 28A. Day 2 Concentration Factors and SPMD Sampling Rates in 1.0 ng/L SPMDs 

Uncorrected 2' � Corrected .1.. 1 

Concentration 
OCs Factor SPMD-Rs 1 SPMD·Rs 1 

SPMD/Water UDay LJDay 
HCB • <MDL 4 <MDL• <MDL 4 
pentachloranlsole <MDL4 <MDL 4 <MDL 4 

alpha-BHC <MDL 4 <MDL • <MDL 4 

lindane 480 1.3 0.24 

beta-BHC 610 1.7 0.31 

heptachlor <MDL 4 <MDL 4 <MDL4 
aldrin 1 --- --······· _ ,,_ .. _ 

dacthal 490 1.3 0.24 

oxychlordane 1,000 5 2.6 IS 0.48 6 

heptachlor epoxlde 550 1.5 0.27 
trans-chlordane 1,100 5 3.1 5 0.57s· . 

trans-nonachlor <MDL 4 <MDL 4 <MDL4 

cis--chlordane <MDL4 <MDL 4 <MDL4 
o,p'·DDE 860' 2.3 s 0.42 5 

p,p'-DDE 1,400 5 4.0 IS 0.73 IS 

dieldrin 620 1.7 0.31 

o,p'-DDD 280 0.75 0.14 

endrln <MDL4 <MDL4 <MDL4 
cls--nonachlor 550, 1.5 ' 0.27 f 

o,p'-00� <MDL4 <MDL 4 <MDL 4 
p,p'-DDD 260 0.70 0.13 

p,p'-DDT 1,100 2.9 0.53 

mlrex <MDL4 <MDL4 <MDL4 
p,p'-methoxychlor <MDL 4 <MDL4 <MDL4 

1 Aldrin wss not sdded to the exposure because It was used ss the GC method Interns/ standard. 

1 SPMD Is 45.7 em x 2.54 em with 0.5 mL {0.455g) triolein (total SPMD mass= 2.48 g). 
3 Values have not been corrected for SPMO spike recovery. 

• Value below Dsy 2 control SPMD MDL (Table 2). 

Concentration 

Factor 

SPMD/Water 

<MDL" 
<MDL 4 

<MOL" 
830 
970 

<MDL 4 
............. _ 

540 
1,100 5 

1,300 
1,500 5 

<MDL 4 
<MDL4 
1,200 s 

2,8005 
800 

350 

<MDL4 
7201 

<MDL4 
330 

1,400 

<MoL• 

<MDL" 

s Value between Day 2 control SPMD MOL and MQL (Tsble 2). These values sre presented for lnformaffon purposes only. 

6 Vslue based on n=2. 

7 SPMD sampflng rate normalized to 1 g triolein. 
1 SPMD ssmpf1ng rate normalized to 1 g SPMD. 
' Values have been co"ected for SPMD spike recovery (QC Tsble 33). 

SPMO·Rs 7 

UDay 

<MDL • 
<MDL 4 

<MDL4 
2.3 

2.7 

<MDL4 
................. 

1.4 

3.1 $ 

3.3 
4.4 s 

<MDL 4 
<MDL 4 

3.1 5 

8.2 ' 

2.2 
0.96 

<MDL4 
1.9 • 

<MDL 4 

0.91 

3.8 

<MDL 4 
<MDL 4 

SPMD-Rs' 
L/Day 

<MDL 4 
<MDL 4 

<MDL • 
0.42 
0.49 

<MDL" 
--

0.26 
0.57 s 

0.60 
0.81 $ 

<MDL 4 
<MDL4 

0.575 

1.5 ' 
0.40 

0.18 

<MDL4 
0.35 B 

<MDL 4 

0.17 

0.70 

<MDL4 
<MDL 4 
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Table 29. Day 4, OC Concentrations In 1.0 ng/L SPMDs. 

ng I SPMD 2•3 

OCs 
Rep A Rep B RepC Mean so 

HCB <MDL4 <MDL 4 <MDL 4 <MDL" -

pentachtoranisoTe 2.5 5 <MDL 4 <MDL 4 ---5 -· 

alpha-BHC <MDL 4 <MDL 4 <MDL4 <MDL 1 - -
lindane <MDL 1 <MDL 4 <MDL 1 <MDL 4 -

beta-BHC <MDL" 1.9 5 <MDL 4 -···-s -� 

heptachlor <MDL 4 2.7 5 <MDL 1 - --5 -

aldrin 1 ------- ---- ---- --·-- -

dacthal <MDL 4 <MDL" <MDL 4 <MDL 4 -

oxychlordane <MDL4 <MDL" <MDL 4 <MDL4 ··-

heptachlor epoxlde <MDL 1 0.67 0.054 0.36 6 ......... 

trans-ehlordane 3.1 s 6.5 <MDL 1 -··-· 
7 .... 

trans-nonachlor 1.5 s 3.5 <MDL 4 7 -·· ----

cls-ehlordane 2.1 5 3.6 5 <MDL 4 2.9 s --

o,p'-DDE <MDL" <MDL4 <MDL" <MDL" --· 
p,p'-DDE <MDL 4 <MDL 4 <MDL 4 <MDL 4 --

dieldrin 3.8 5 7.2 <MDL" --·-··· 
7 --· 

o,p'-ODO <MDL" 4.1 0.0405 ----·--- 7 ---
endrin <MDL4 4.4 5 <MDL 4 -···-·· s -

cls-nonachlor 2.75 5.1 5 <MDL 1 3.9 s -

o,p'-DDT 3.7s 6.1 5 <MDL 1 4.9 5 -

p,p'-DDD 3.3 2.2 0.18 5 2.8 6 -··-
p,p'·DDT 4.3 6.6 0.81 3.9 2.9 

mirex <MDL" <MDL4 <MDL 4 <MDL 4 --

p,p'-methoxychlor <MDL4 <MDL 4 <MDL 1 <MDL4 -·-

1 Aldrin was not added to the exposure because It was used as the GC method Internal standard. 
2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48 g). 
3 Values have been backg'round corrected using means of Day 4 Control SPMDs ·(Table 3). 
4 Value below Day 4 control SPMD MDL (Table 3). 

Uncorrected 8 

cv Mean 

-- <MDL" 

-- 1.0 5 

-- <MDL 4 
.......... <MDL 4 
- 0.77 5 

1.1 s -
- --·-·--

-· <MDL 4 
--- <MDL 4 
-- 0.15 6 

- 2.6 7 

-- 1.4 7 
-- 1.2 5 
-·· <MDL4 
-·-- <MDL 4 
- -· 2.9 T 

---- 1.7 7 
-· 1.8 5 

-·· 1.6 s 

-·· 2.0 5 

-·· 1.1 6 

74 1.6 

-- <MDL 4 
-- <MDL 4 

s Value between Day 4 control SPMD MDL and MOL (Table 3). ·These values are presented for Information purposes only. 
6 Value based on n:2, 
7 Value based on n=1. 
8 Values have not been corrected for SPMD spike recovery. . 
9 Values have been corrected for SPMD spike recovery (QC Table 33). 

ng/g 

Corrected 9 

Mean 

<MDL4 

1.8 5 
<MDL" 
<MDL4 

1.2 5 

1.5 5 

-----
<MDL" 
<MDL" 

0.336 

3.7 7 
1.9 1 

1.8 5 

<MDL4 
<MDL4 

3.7 7 

2.2 7 
2.6 5 
2.1 s 

2.2 5 

1.4 6 
I 

2.1 

<MDL 4 
<MDL 4 
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Table 29A. Day 4 Concentration Factors and SPMD Sampling Rates in 1.0 ng/L SPMDs 

Uncorrected � 3 

Concentration 
OCs Factor SPMD·Rs 1 SPMD-Rs' 

SPMD/Water LJDay LJDay 

HCB <MDL 4 <:MDL 4 <:MDL 4 

pentachloranlsole 1,200 5 1.7 $ 0.31 s 
alpha-BHC <MDL 4 <MDL 4 <MDL 4 

lindane <MDL4 <MDL 4 <MDL 4 

bet.a-BHC 7905 1.1 s 0.20 5 
heptachlor 1,900 5 2.6 s 0.48 s 

aldrin 1 --
---·-· ·-·-·--· 

dacthal <MDL 4 <MDL 4 <MDL 4 

oxychlordane <MDL4 <MDL 4 <MDL' 

heptachlor epoxlde 160. 0.21 a 0.039. 

trans-chlordane 2,600 7 3.6 7 0.66 7 

trans-nonachlor 1,700 7 2.3 7 0.42 7 

cis-chlordane 1,500 5 2.0 5 0.37 5 
o,p'·ODE <MDL 4 <MDL4 <MDL4 

p,p'·DDE <MDL 4 <MDL 4 <MDL 4 

dieldrin 1,900 7 2.6 7 0.48 7 

o,p'-000 2,1007 2.8 7 0.51 7 

endrln 1,300 5 1.7 5 0.31 5 
cls-nonachlor 1,700 s 2.3 5 0.42 !I 

o,p'·DDT 2,200 s 3.0 5 0.55 5 
p,p'-000 / 1,1001 1.6 ' 0.29 • 
p,p'·DDT 2,300 3.1 0.57 

mlrex <MDL 4 <MDL' <MDL 4 

p,p' -methoxychlor o::MDL4 <MDL 4 <MDL' 
------

1 Afdrln was not added to the exposure because It was used as the GC method Internal standard. 
2 SPMD Is 45.7 em x 2.54 em with 0.5 mL (OA55g) triolein (total SPMD mass = 2.48 g). 
' Vafues have not been corrected for SPMD spike recovery. 
4 Value below Day 4 control SPMD MDL (Table 3). 

concentration 
Factor 

SPMO/Water 

<MDL 4 

2,20011 

<MDL4 

<MDL 4 

1,200 s. 

2,600 s 
........... 

<MDL 4 

<MDL4 

350 6 

3,700 7 

2,300 7 

2,3005 

<MDL 4 

<MDL 4 

2,5001 

2,800 7 

1,900 s 
2,200 5 

2,400 s 

1,400 a 
3,000 

<MDL 4 

<MDL 4 

Corrected 2. 10 

SPMD-Rs 1 

LJDay 

<MDL 4 

3.0 5 
<MDL4 

<MDL 4 

1.7 5 
3.5 s 

··--

<MDL 4 

<MDL4 

0.47. 

5.1 7 

3.1 7 

2.9 If 

<MDL 4 

o::MDL 4 

3.3 7 
3.6 7 

2.4 s 
3.0 s 

3.3 s 

2.1 • 

4.1 

<:MDL4 

<MDL 4 

5 Value between Day 4 control SPMD MDL and MOL (Table 3). These values are presented for Information purposes only. 
6 Value based on n=2. 
7 Value based on n=1. 
1 SPMD sampling rate norma/Jzed to 1 g triolein. 
' SPMD sampling rate normalized to 1 g SPMD. 
10 Values have been corrected for SPMD splice recovery (QC Table 33). 

SPMD·Rs' 

LJDay 
<MDL' 

0.55 5 
<MDL 4 

<MDL 4 

0.31 s 

0.64 5 

------· 

<MDL 4 

<MDL4 

0.086. 

0.93 7 

0.57 7 

0.53 5 

<MDL 4 

o::MDL4 

0.60 7 

0.66 7 

0.44 s 
0.55 II 

0.60 s 

0.38 6 
0.75 

<:MDL 4 

<MDL4 
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Table 30. Day 8, OC Concentrations In 1.0 ng/1.. SPMDs 

ng/ SPMD 2'3 

OCs 

Rep A Rep B RepC Mean so 

HCB 6.04 <MDL 5 <MDL s -·-· .. ------

pentachloranlsole 9.64 9.64 <MDL 6 9.64 --

alpha-BHC <MDl5 <MDL5 <MDL 5 <MDL 5 -··--

tlndane <MDL5 <MDL s 0.89 --- f -----

beta-BHC <MDL s <MDL 5 <MDL 5 <MDL 5 --··-

heptachlor 9., 7.1 .. 3.4 .. ----·"" 

� ---

aldrin 1 --- ---- --- ------ ---

dacthal 8.5 5.0 2.3 5.3 3.1 
oxychlordane 20. 15. 5.7 .. 18. 1 ----

heptachlor epoxlde 4.7 3.4 1.2 3.1 1.8 
trans-chlordane 12. .. 15. .. 8.9 .. 12. .. ----

trans-nonachlor 7.8 .. 11. .. <MDL 5 9.4 .. ------

cis-chlordane , 1. .. 12. .. <MDL 5 12. ( --

o,p'-ODE <MDL 5 13. I <MDL5 -----
" 

-----· 

p,p'·DDE 8.6 4 7.6' <MDL5 8.1 .. --

dieldrin 14. 9.34 6.2 .. ---·-
, ------

o,p'-DDD 11. .. 7.9 .f <MDL 5 9.5 .f ------

endrin 13. .. 7.94 5.7 .f 8.94 ---

cis-nonachlor 13. 9.8 6.3 9.7 3.4 
o,p'-DDT 15. 11. 6.8 .. 13. 7 ------

p,p'-DDD 14. 11. 6.7 1,. 3.7 
p,p'·DDT 15. 13. 6.7 4 14. 7 

-.. --

mlrex 8.5 4 6.5 .. <MDL 5 7.54 --

p,p'-methoxychlor 23. 4 15. • <MDL 5 19. 4 --

1 Aldrin was not added to the exposure because It was used as the GC method Internal standard, 
2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48 g). 
, Values have been background corrected using means of Day 8 Control SPMDs (Table 19). 

cv 

-----

-----

- -----

--

--

------

--

59 
----

58 
--

------· 

-----· 

--

-----· 

--

---

------

35 
--

33 
--

'""·---· 

--·-

4 Value between Day 8 control SPMD MDL snd MOL (Table 4). These values are presented for Information purposes only. 
5 Value below Day 8 control SPMD MDL (Table 4). 
6 Value based on n=f. 
7 Value based on n=2. 
' Values have not been corrected for SPMD spike recovery. 
9 Values have been corrected for SPMD splice recovery (QC Table 33). 

ng/g 

Uncorrected 1 Corrected 11 

Mean Mean 

2.4 .. 2.9 ( 

3.9 .. 6:8 .. 
<MDL 5 <MDL 5 

0.361 0.636 
<MDL 5 <MDL 5 

3.7 f 5.0 If 

---- ____ ,_ 

2.1 2.3 
7.3 7 8.8 1 

1.3 2.9 
4.8 .. 6.8 .. 
3.8 4 5.1 .. 

4.8 4 7.1 .. 

5.2 .. 6.9 .. 
3.3 .. 6.7 .. 

5.6 If 7.2 6 

3.8 .. 4.9 .. 
3.6 .. 5., 4 

3.9 5.1 
5.2 7 5.8 7 

4.4 5.7 
5.6 7 7.4 7 
3.0 .. 4.7 • 

I 7.7 .. 8.2 4 



� 

10 ° C OC DILUTER STUDY 

Table 30A. Day 8 Concentration Factors and SPMD Sampling Rates in 1.0 ng/L SPMDs 

Uncorrected 2.11 

Concentration 

OCs Factor SPMD·RS • SPMD-Rs' 
SPMD/Water L/Day UDay 

HCB 6,700 4 4.6 4 0.84 4 
pentachloranlsole 4,800 4 3.3 4 0.60 4 
alpha·BHC <MDL 6 <MDL • <MDL 5 
lindane 550. 0.38. 0.070. 
beta-BHC <MDL 5 <MDL5 <MDL 5 
heptachlor 6,400 f 4.3 • 0.79 • 
aldrin 1 ----· ··----- -..---

dacthal 2,300 1..6 0.29 
oxychlordane 8,000 7 5.2 7 1.0 7 
heptachlor epoxlde 1,400 0.91 0.17 
trans-chlordane 4,800 4 3.3 4 0.60 4 
trans-nonachlor 4,600 ( 3.2 ( 0.59 4 
cis-chlordane 6,200 4 4.2 • 0.77 4 
o,p'·DDE 6,500. 4.5 4 0.82 • 

p,p'-DDE 4,600 4 3.1 4 0.57 • 
dieldrin 3,700. 2.6 • 0.48 • 
o,p'-DDD 4,8004 3.3 4 0.60 4 
endrln 2,600 4 1.7 4 0.31 4 
cls-nonachlor 4,100 2.8 . 0.51 
o,p'-DOT 5,700 7 3.9 7 0.71 7 

p,p'-DDD 4,500 3.1 0.57 
p,p'·DDT 8,1007 5.6 7 1.0 7 

mlrex 6,000 4 4.1 ' 0.75 4 
p,p'-methoxychlor 5,9004 4.0 ' 0.73 ' 

1 Aldrin was not added to the exposure because It wss used as the GC method Internal standard. 
1 SPMD Is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass = 2.48 g). 
3 Values have not been corrected for SPMD spike recovery. 

Concentration 
Factor 

SPMD/Water 

8,100 4 
8,400 4 

<MDL 5 
970. 

<MDL 5 
8,600, 

.......... .. 

2,600 
9,000 7 
3,100 
6,900 4 
6,200 4 
s.too4 
a,6004 
9,400 4 
4,800. 
6,100 4 
3,600. 
5,400 
6,400 7 
5,800 

11,000 7 
9,400 4 
6,300 4 

Corrected 2' 10 

SPMD·RS 1 
LJDay 

5.6 4 
5.8 4 

<MDL' 
0.67. 

<MDL 5 
5.8 • 

------· 

1.8 
6.3 7 

2.0 
4.6 4 
4.3 4 
6.2 4 
6.0 4 
6.3 4 
3.3 • 
4.2 4 
2.4 4 
3.6 
4.3 7 

4.0 
7.4 7 
6.4 4 
4.3 ' 

' Value between Day 8 control SPMD MDL and MOL (Table 4}. These values are presented for lnformatfon purposes only. 
5 Value below Day 8 control SPMD MDL (Table 4). 

' Value based on n=1. 
7 Value based on n=2. 
' SPMD sampling rate normalized to 1 g triolein. 
' SPMD sampling rate normalized to 1 g SPMD. 
10 Values have been co"ected for SPMD spike recovery (OC Table 33}. 

SPMD·Rs 9 
UDay 

1.0 4 
1.1 ( 

<MDL 5 
0.12. 

<MDL!J 
1.1 , 

-------

0.33 
1.2 7 
0.37 
0.84 ( 
0.79 4 
1.1 4 
1.1 • 

1.2 • 
0.60. 
0.77 4 
0.44 4 
0.66 
0.79 7 
0.73 
1.4 T 
1.2 ' 

I 
0.79 4 I 
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Table 31. Day 16, OC Concentrations in 1.0 ng/L SPMDs 

ng I SPMD 2'3 

OCs Uncorrected 8 

Rep A Rep B Rep C Mean so 

HCB <MDL 4 <MDL 4 <MDL 4 c::MDL 4 ................ 

pentachloranisole <MDL 4 <MDL4 <MDL 4 c::MDL 4 ----

alpha-BHC <MDL 4 <MDL 4 <MDL 4 <MDL4 --------

lindane <MDL 4 <MDL4 <MDL4 <MDL4 --

beta-BHC 2.5 1.5 3.2 2.4 0.85 

heptachlor 7.4 4.4 9.4 7.1 2.52 

aldrin 1 ---·-· --·---- ----·- -- --- -

dacthal <MDL4 <MDL 4 <MDL 4 <MDL4 --······ 

oxychlordane <MDL 4 <MDL4 <MDL4 c::MDL 4 -
-

- -

heptachlor epoxide <MDL 4 <MDL 4 <MDL4 c::MDL 4 -----

trans-chlordane 18. 
6 

15. 
$ 

23. 
$ 

19. 
s .. ................ 

trans-nonachlor 15. 
s 

12. s 18. 
s 

15. 
s 

------·--

cis-chlordane 15. 
s 

11. 
5 

20. 
s 

15. 
5 ---

o,p'-DDE 17. 5 <MDL 4 21. 
5 

19. 
5 - ---

p,p'-DDE 22. 
s 

19. 
5 

28. 
IS 

23. 
5 ---··--

dieldrin 14. 
5 

12. 
5 

16. 
$ 

14. 
5 

·-······· 

o,p'-ODO 13. 
5 <MDL 4 13. 

5 
13. 

5 
--------

endrin 19. 15. 18. 17. 2.1 

cis-nonachlor 
! 

26. 17. 26. 23. 5.2 

o,p'-DDT 18. 
5 <MDL 4 23. 

5 
21. 

s ----

p,p'-DDD 14. 13. 16. 14. 1.5 

p,p'-DDT 18. 16. 20. 18. 2.0 

mirex <MDL 4 <MDL 4 <MDL 4 <MDL 4 -----

p,p'-methoxychlor c::MDL 4 c::MDL4 <MDL 4 <MDL 4 ------·-

-

1 Aldrin was not added to the exposure because It was used as the GC method Internal standard. 

2 SPMD Is 45.7 em x 2.54 em with 0.5 mL (0.455g} triolein (total SPMD mass= 2.48 g). 

3 Values have been background corrected using means of Day 16 Control SPMDs (Table 5). 
4 Value below Day 16 control SPMD MDL (Table 5). 

cv· 

--·----

·---

-----··· 

--

35 

35 

---- ···-

--·----

----

·--·-·--

----

----

----

---

.. ............. 

-······· 

............. 

12 

23 

------

11 

11 

--

------ ·· 

5 Value between Day 16 control SPMD MDL and MQL (Table 5}. These values are presented for Information purposes only. 

6 Values have not been corrected for SPMD spike recovery. 

7 Values have been corrected for SPMD spike recovery (QC Table 33). 

Mean 

<MDL 4 

<MDL4 
<MDL4 
<MDL4 

0.97 
2.9 

··- ----

c::MDL 4 
c::MDL 4 
c::MDL4 

7.7 
s 

6.0 
5 

6.0 5 

7.7 
5 

9.3 
5 

5.6 5 

5.2 5 

6.9 

9.3 

8.5 
5 

5.6 

7.3 

<MDL4 
c::MDL 4 

ng/g 

Corrected 7 

Mean 

c::MDL 4 

<MDL4 
<MDL 4 
<MDL 4 

1.5 

3.9 

-·--·-·--

<MDL4 
<MDL 4 
<MDL4 

11. 
s 

8.0 
5 

8.8 
s 

10. 
s 

19. 
5 

7.2 s 

6.7 
s 

9.9 

12. 

9.4 
5 

7.3 

9.6 

<MDL 4 
<MDL 4 
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Table 31A. Day 16 Concentration Factors and SPMD Sampling Rates In 1.0 ng/L SPMDs 

Uncorrected z. 3 Corrected z, ' 

Concentration 

OCs Factor SPMD-Rs 1 SPMD-Rs 7 

SPMD/Water LJDay LJDay 

HCB <MDL 4 <MDL' <MDL 1 

pentachloranlsole <MDL4 <MDL 4 <MDL 4 

alpha-BHC <MDL4 <MDL4 <MDL4 

lindane <MDL4 <MDL 4 <MDL4 

beta·BHC 990 0.34 0.062 

heptachlor 5,000 1.7 0.31 

aldrin 1 ······--- ------- ·····-······ 

dacthal <MDL 4 <MDL 4 <MDL 4 

oxychlordane <MDL4 <MDL" <MDL4 

heptachlor epoxlde <MDL4 <MDL4 <MDL4 

trans-chlordane 7,800 5 2.6 5 0.48 5 

trans-nonachlor 7,300 s 2.5 s 0.46 5 

cis-chlordane 7,7005 2.6 5 0.48 s 

o,p'-DDE 9,600 s 3.3 5 0.60 5 

p,p'-DDE 13,000 s 4.5 5 0.82 5 

dieldrin 3,700 5 1.3 5 0.24 s 

o,p•-ooo 6,500 s 2.2 s 0.40 5 

endrln 4,900 1.7 0.31 

cis-nonachtor 10,000 3.4 0.62 

o,p'·DDT 9,3005 3.2 5 0.59 s 

p,p'-000 5,700 2.0 0.37 

p,p'-DDT 11,000 3.6 0.66 
mirex <MDL 4 <MDL' <MDL 4 

p,p'-methoxychlor <MDL 4 <MDL 4 <MDL4 
----·-·-

1 Aldrin was not added to the, exposure because It was used as the GC method internal standard. 

:t SPMD Is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48 gj. 
3 Values have not been co"ected for SPMD spike recovery. 

4 Value below Day 16 control SPMO MDL (Tabfe 5). 

Concentration 

Factor 

SPMD/Water 

<MDL 4 

<MDL 4 

<MDL" 

<MDL4 

1,500 

6,700 

------

<MDL 4 

<MDL4 

<MDL4 

11,000 5 

10,000 5 

11,0005 
13,000 5 

27,000 5 

4,800 5 

8,4005 

7,100 

13,000 

10,000 5 

7,400 

14,000 
<MDL 4 

<MDL 4 

5 Value between Day 16 control SPMD MDL and MOL (Table 5). These values are presented for Information purposes only. 

11 SPMD sampling rate nonnalfzed to 1 g rrio.lefn. 

7 SPMD sampling me nonnalized to 1 g SPMD. 
8 Values have been co"ected for SPMD spike recovery (QC Table 33). 

SPMD·Rs 8 

UOay 

<MDL 4 

<MDL4 

<MDL 4 

<MDL 4 

0.53 

2.3 

.............. 

<MDL 4 

<MDL 4 

<MDL 4 

3.7 5 

3.3 5 

3.8 5 
4.4 5 

9.2 5 

1.7 5 

2.8 5 

2.4 

4.4 

3.6 5 

2.6 

4.7 

<MDL 4 

<MDL4 

SPMD-Rs 7 

lJDay 

<MDL' 

<MDL 4 

<MDL" 

<MDL4 

0.098 

0.42 

---

<MDL4 

<MDL" 

<MDL 4 

0.68 s 
0.60 s 

0.70 s 
0.81 5 

1.7 5 

0.31 s 
0.51 5 

0.44 

0.81 

0.66 5 

0.48 

0.86 
<MDL' 

<MDL 4 
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Table 32. Day 2, OC Concentrations In 10 ng/L SPMDs 

ng I SPMD 2'3 

OCs Uncorrected ' 
Rep A RepB RepC Mean so 

HCB 24. 4 <MDL 5 <MDL 6 I -- --

pentachloranisole 18. 5.1 4 
17. 18. 6 

·------

alpha-BHC <MDL 5 <MDL s <MDL 5 <MDL5 ------

lindane 1.6 <MDL 5 <MDL 5 -- 7 --

beta-BHC 5.6 <MDL 5 <MDL5 ................. _ 7 ---

heptachlor 14. 2.4 • 10. 12. 5 --

aldrin' --- --- ---
--·--· 

--

dacthal 9.9 3.5 13. 8.8 4.8 

oxychTordane 22. 6.4 15. 14. 7.8 

heptachlor epoxlde 4.7 0.48 <MDL5 2.6 6 ------· 

trans-chlordane 24. 6.3 15. 15. 8.9 

trans-nonachlor 22. 5.9 15. 14. 8.1 

cls-<:hlorda.ne 22. 5.9 .f 15. 19. 6 --

o,p'-ODE 21. 5.1 15. 14. 8.0 

p,p'·DDE 25. 8.1 10. 14. 9.3 

dieldrin 25. 7.0 16. 16. 9.0 

o,p'-DDD 9.4 5.1 <MDL s 7.36 -----··· 

endrin 28. 10. 13. 17. 9.6 

cls·nonachlor 27. 6.6 14. 16. 10. 

o,p'·DDT- 21. 4.3 .f <MDL 5 --- 7 ------

p,p'·DDD 12. 2.1 <MDL5 7.1 I --

p,p'·DDT 23. 6.1 <MDL 5 15. 6 --

mirex 13. 2.7 .. 6.94 -- 7 
-·-

p,p'-methoxychlor 68. <MDL 5 <MDL5 7 -----

1 Aldrin was not added to the exposure because It was used as the GC method internal standard. 
1 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48 g). 
3 Values have been background corrected using means of Day 2 Control SPMDs (Table 2). 

cv 

--

---
--

_,_, ___ 

--

-----

----

55 

56 

---

59 

58 

--

57 
66 

56 

--

56 

63 

----·-

---

-----· 

--

------ -

4 Value between Day 2 control SPMD MDL and MOL (Table 2). These vatues·are presented for Information purposes only. 
5 Value beiow Day 2 control SPMD MDL (Table 2). 
6 Value based on n:2. 
7 Value based on n=1. 
' Values have not been corrected lor SPMD splice recovetY. 
' Values have been corrected for SPMD splice recovery (QC Table 33). 

Mean 

9.7 4 

7.3 , 

<MDL 5 
0.65 7 
2.3 7 

4.8 6 

-------
3.5 

5.6 

1.0 6 

6.0 

5.6 

7.7 f 

5.6 

5.6 

6.5 

2.9 6 

6.9 

6.5 

8.5 7 
2.9 6 

6.0 6 

5.2 7 
27. 7 

ng/g 

Corrected 9 

Mean 

12. 
.. 

13. , 

<MDL s 

u' 
3.7 7 

6.5 f 

--

3.9 
6.7 

2.2 5 

8.5 

7.5 

11. 
6 

7.5 
11. 

8.3 

3.7 6 

9.9 
8.4 

9.4 7 

3.8 6 

7.9 6 

8.1 7 
29. 7 

-- --···--
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Table 32A. Day 2 Concentration Factors and SPMD Sampling Rates in 10 ng!L SPMDs 

Uncorrected .2.' 

Concentration Concentration 

ocs F�K:tor SPMD-Rs 1 SPMD-Rs' 

SPMO/Water L/Day l.JDay 

HCB 27,000 4 4.6 4 0.84 4 

pentachloranlsola 9,000 s 2.0 s 0.37 s 
alpha-BHC <MDL' <MDL' <MDL' 
lindane 1,000 7 0.30 7 0.055 T 

beta-BHC 2,300 7 0.51 T 0.093.7 

heptachlor 8,300 s 2.8 IS 0.51 s 

aldrin 1 
---- --- ----·-

dacthal 3,900 0.74 0.14 
oxychlordane 5,800 1.6 0.29 
heptachlor epoxlde 1,1005 0.24 s 0.044 5 

trans-chlordane 6,100 1.7 0.31 
trans-nonach lor 6,800 1.9 0.35 
cis-chlordane 10,000 s 1.9 5 0.35 !I 

o,p'·DDE 7,000 1.5 0.27 

p,p'-DDE 7,900 1.4 0.26 

dieldrin 4,300 1.3 0.24 
o,p'-DDD 3,600 5 0.80 6 0.15 6 

endrln 4,900 1.4 0.26 
cls-nonachlor 6,900 1.8 0.33 
o,p'-DDT 9,300 7 2.3 7 0.42 7 

p,p'-DDD 3,000 5 0.71 s 0.13 6 

p,p'-DDT 8,700 5 2.4 s 0.44 IS 

mlrex 10,000 7 2.5 7 0.46 7 
p,p'-methoxych lor 21,000 7 . 6.8 7 1.2 7 

1 Aldrin was not ttdd"d to the exposure because It was used tts the GC method Internal standard. 

2 SPMD Is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass = 2.48 g). 

3 Values have not been corrected for SPMD spike recovery. 

Factor 

SPMO/Water 

33,000 4 

. 16,000 IS 

<MDL 1 

1,700 7 
3,800 7 

11,000 s 
-----
4,300 
7,000 
2,300 s 

8,600 

9,100 
14,0005 

9,400 
15,000 

5,500 

4,600 6 

7,100 

8,900 
10,000 T 

3,900$ 
11,000 5 

16,000 7 

22,000 7 

Corrected 2'1a 

SPMD·Rs 8 

L/Day 

5.6 4 

3.5 5 
<MDL 1 

0.53 7 

0.81 7 

3.8 IS 
·--

0.82 
1.9 

0.53 5 

2.4 
2.5 
2.8 s 

2.0 
2.9 
1.7 
1.0 s 
2.0 
2.3 
2.6 T 

0.92 IS 

3.2 s 
3.9 7 

7.2 7 

4 Value between Day 2 control SPMD MDL and MOL {Tsble 2). These values are presented for Information purposes only. 

• 5 Value based on n=2. 
6 Vs/ue below Day 2 control SPMD MDL (Table 2). 

7 Value based on n:=1. 

• SPMD sampling nJts normsf/zed to 1 g triolein. 

9 SPMD sampling rste normalized to 1 g SPMD. 
111 Values have been corrected for SPMD spike recovery (OC Tsb/e 33). 

SPMD·Rs' 

LIDay 

1.0 4 

0.64 IS 

<MDL' 
0.097 T 

0.15 7 

o)o s 

__ ., .. ___ 
0.15 
0.35 
0.10 5 
0.44 
0.46 
0.51 5 

0.37 
0.53 

0.31 
0.18 5 

0.37 
0.42 
0.48 7 

0.17 s 

0.59 s 
0.71 7 
1.3 7 
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Table 33. Day 4, OC Concentrations fn 10 ng/L SPMDs 

ng I SPMD 43 

OCs 
. 

Uncorreeted 7 

Rep A RepB Rep C Mean so 

HCB 39. � 29. 35 5.3 

pentachloranisole 54. 54 46. 51 4.6 

alpha-BHC <MDL 4 <MDL 4 6.5 s -···-· 
s 

-
----

lindane 6.8 <MDL' <MDL 4 -- I --
beta-BHC <MOL' <MDL 4 <MDL' <MDL' ---

-
-

heptachlor 40. 37 30. 36 5.1 

aldrin 1 -- -- --
--·--- -----

dacthal 22. 21 24. 22 1.5 

oxychlordane 58. 50 48. 52 5.3 

heptachlor epoxlde 18. <MDL 4 16. 17 7 ----
trans-chlordane 57. 45 37. 46 10. 

trans-nonachlor 54. 44 36. 45 9.0 

cis-<:hlordane 56. 50 42. 49 7.0 

o,p'·DDE 56. 52 39. 49 8.9 

p,p'-ODE 42. 33 24. 33 9.0 

dleldrin 59. 43 42. 48 10. 

o,p'·DOD 46. 40 38. 41 4.2 

endrin 50. 42 48. 47 4.2 

cls-flonachlor 49. 44 39. :44 5.0 

o,p'·DDT 71. 53 44. 56 14. 

p,p '-000 61. 50 40. 50 11. 

p,p'·DDT 41. 40 34. 38 3.8 

mirex 33. 33 23. 30 5.8 

p,p'-methoxychlor 49. 5 52 s 50. s 505 --

1 Aldrin was not added to the exposure because It was used as the GC method Internal standard. 
2 SPMD is 45.7 em x 2.54 em wirh 0.5 mL (0.455g) triolein (totsl SPMD mass = 2.48 g). 
1 Values have been backgro�nd corrected using means of Day 4 Control SPMDs (iable 3). 
4 Value below Day 4 control SPMD MDL (Tsbfe 3). 

cv 

15 

9 

--
------
-------

14 
--·----

7 
10 

------

2.2 
20 

14 

18 

27 

21 

10 

9 

11 
25 

22 

10 

19 
--

5 Value between Day 4 control SPMD MDL snd MOL (Table 3). These values are presented for lnformstlon purposes only. 
�>. Value based on n=1. 
7· Value based on n=2. 
'- Values have not been corrected for SPMD spike recovety. 
9 Values have been corrected for SPMD spike recovery (OC Table 33). 

Mean 

14. 

21. 

2.6 s 

2.7' 

<MDL' 
15. 

---
8.9 

21. 

6.9 7 

19. 

18. 

20. 

20. 

13. 

19. 

17. 

19, 

18. 

23. 

20. 

15. 

12. 

20. 5 

ng/g 

Corrected' 

Mean 

17. 

37. 

5.5 s 

4.7 6 
<MDL' 

20. 
--

-

10. 

25. 

15. 7 

27. 

24. 

29. 
27. 
27. 

24. 

22. 

27. 

23. 

26. 

26. 

20. 

19. 

21. 5 
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Table 33A. Day 4 Concentration Factors and SPMD Sampling Rates in 10 ng/L SPMDs. 

Uncorrected z,' 

Concentration Concentration 

OCs Factor SPMi>-Rs I SPMD·Rs 1 
SPMD/Water UDay LJDay 

HCB 2,500 3.4 0.62 

pentachloranlsole 2,100 2.8 0.51 

alpha-BHC 650 f 0.89 4 0.16 of 

lindane 470 5 0.645 0.12 s 

beta-BHC <MDL' <MDL 1 <MDL 1 

heptachlor 3,200 4.2 0.77 

aldrin 1 -·-
--

· 
,. __ ........ --

dacthal 680 0.93 0.17 

oxychlordane 2,200 3.0 0.55 

heptachlor epoxlde 580 T 0.78 7 0.14 7 
trans--c: h lorda n e 2,000 2.7 0.49 

trans-nonachlor 2,200 3.0 0.55 

cis-chlordane 1,800 2.5 0.46 

o,p'-DDE 2,000 2.7 0.49 
p,p'-DDE 1,200 1.7 0.31 
dieldrin 1,400 1.9 0.35 

o,p'·DDO 1,700 2.3 0.42 

endrln 1,500 2.0 0.37 

cls·nonachlor 1,800 2.4 0.44 

o,p'·DDT 2,300 3.1 0.57 
p,p'·DDD 1,800 2.5 0.46 

p,p'·DDT 2,200 3.1 0.57 

mlrex 2,100 2.8 0.51 

p,p'-methoxychlor 1,800of 2.5 .f 0.46 .f 

1 Aldrin was not sdded to the exposure because It was used as the GC method lnr.rnsl standard. 

2 SPMD Is 45.7 em JC 2.54 em with 0.5 mL (0.455g) triolein (tots/ SPMD mass ::: 2.48 g). 
3 Values have not been corrected tor SPMD spike recovery. 

Factor 

SPMO/Water 

3,000 

3,700 

1,400 of 

810 5 

<MDL' 

4,300 
----

770 

2,700 

1,300 7 

2,800 

2,900 

2,600 
2,700 

2,500 

1,700 
2,200 

2,100 
2,300 
2,600 

2,400 

2,900 

3,300 

1,900 .f 

Corrected z,,u 

SPMO-Rs 1 

L.JDay 
4.1 

4.9 

1.9 of 

1.1 !S 

<MDL a 

5.7 
--

1.0 

3.6 

1.7 7 

3.8 

4.0 

3.7 

3.6 

3.5 

2.4 
2.9 
2.9 

3.1 
3.4 

3.2 

4.1 

4.4 

2.74 

of Value between Day 4 control SPMO MOL snd MQL (Table 3). These vstues sre prssented for lnformstfon purposes only. 

5 Value based on n•1. 

• Value befow Day 4 control SPMD MDL (Table 3). 

7 Value based on n=2. 

1 SPMD sampling rate normalized to 1 g triolein. 

9 SPMD sampling rste normalized to 1 g SPMO. 

10 Vafues hsve been corrected tor SPMO spike recovery (OC Tsble 33}. 

SPMD-Rs' 
L./Day 

0.75 

0.90 

0.35 4 

0.20 s 

<MDL 1 

1.00 
- ... -.-.... 

0.19 

0.66 

0.31 7 
I 

0.70 

0.73 

0.68 

0.66 

0.64 
0.44 

0.53 ! 

0.53 
0.57 
0.62 

0.59 

0.75 

0.81 

0.49 of 
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Table 34. Day 8, OC Concentrations In 10 ng/L SPMDs 

ng I SPMD 2•3 ng/g 

ocs Uncorrected 11 Corrected 9 

Rep A RepS RepC Mean so 

HCB 39 49. 64. 51. 13. 

pentachloranlsole · 71 78. 100. 83. 15. 

alpha·BHC <MDL 4 19. 6.0 s --- ' 
------

lindane <MDL 4 4.1 6.3 5.2 7 __ ,_ 

beta-BHC <MDL 4 <MDL 4 <MDL 4 <MDL 4 --

heptachlor 46 47. 75. 56. 16. 

aldrin' -·· ·-- ----- ... _ ... ____ ------

dacthal 20 27. 24. 24. 3.5 

oxychlordane 74 83. 120. 92. 24. 

heptachlor epoxlde 46 24. 25. 32. 12. 

trans-chlordane 68 59. 83. 70. 12. 

trans-nonachlor 65 59. 80. 68. 11. 

cis-chlordane 74 74. 94. 81. 12. 

o,p'-DDE 74 82. 110. 89. 19. 

p,p'·DDE 44 45. 70. 53. 15. 

dieldrin 57 55. 62. 58. 3.6 

o,p'-DDD 67 70. 76. 71. 4.6 

endrln 55 62. 65. 61. 5.1 

cis-nonachlor 69 63. 82. 71. 9.7 

o,p'-DDT 74 76. 120. 90. 26. 

p,p'-DDD 73 72. 91. 79. 11. 

p,p'-ODT 53 57. 74. 61. 11. 

mirex 40 34. 76. 50. 23. 

p,p'-methoxychlor 63 79. 98. 80. 18. 

1 Aldrin was not added to the exposure because it was used as the GC method lntemat standard. 
2 SPMD is 45.7 em x 2.54 em, with 0.5 mL {0.455g) triolein (total SPMD mass = 2.48 g). 
3 Values have been background co"ected using means of Day 8 Control SPMOs (fable 4). 
4 Value below Day 8 control SPMD MDL (Table 4). 

cv 

25 

18 

--

---·-

--

29 

---

15 

26 

38 

17 

16 
15 

21 

2B 

6 

6 

8 

14 

29 

14 

18 

46 

23 

5 Value between Day 8 control SPMO MDL and MOL (Table 4). These values are presented for information purposes only. 
6• Value based on n=1. 
7 Value based on n=2. 
' Values have not been corrected for SPMD spike recovery. 
' Values have been cotrected for SPMD spike recovery (QC Table 33). 

Mean Mean 

21. 26. 

33. 58. 

7.7' 16. 
I 

2.1 7 3.7 7 

<MDL 4 <MDL 4 
23. 31. 

----- --·--

9.7 11. 

37. 45. 

13. 29. 

28. 39. 

27. 36. 

33. 49. 

36. 48. 
21. 43. 

23. 29. 

29. 37. 

25. 36. 

29. 38. 
36. 40. 
32. 42 .. 

25. 33. 
20. 31. 

32. 34. 
--------

: 

I I 
i 
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Table 34A. Day 8 Concentration Factors and SPMD Sampling Rates in 10 ng/L SPMDs 

Uncorrected 11' 3 

Concentration Concentration 
ocs Factor SPMD-Rs 7 SPMD-Rs 1 

SPMO/Water L/Day LJOay 

HCB 3,700 2.5 0.46 

pentachloranlsole 3,300 2.3 0.42 

alpha-BHC 1,900 4 L3 4 0.24 4 

lindane 3605 0.25 5 0.046 5 

beta-BHC <MDL' <MDL' <MDL' 
heptachlor 4,900 3.3 0.60 

aldrin 1 -- ___ ., ___ ·-·-·--

dacthal 750 0.51 0.093 

oxychlordane 3,900 2.7 0.49 

heptachlor epoxlde 1,100 0.73 0.13 

trans-chlordane 2,900 2.0 0.37 

trans-nonachlor 3,300 2.3 0.42 

cis-chlordane 3,000 2.0 0.37 

o,p'-DDE 3,600 2.4 0.44 

p,p'-OOE 1,900 1.3 0.24 

dieldrin 1,600 1.1 0.20 

o,p'-DDD 2,900 2.0 0.37 

endrln 1,900 1.3 0.24 

cls-nonachlor 2,900 2.0 0.37 

o,p'-ODT 3,600 2.5 0.46 

p,p'-000 2,900 2.0 0.37 

p,p'·DDT 3,700 2.5 0.46 

mlrex 3,400 2.4 0.44 

p,p'-methoxychlor 2,900 2.0 0.37 

1 Aldrfn was not added to the exposure because It was used ss the GC method Internal standard. 
R SPMD Is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass :: 2.48 g). 
J Values have not been corrected for SPMD spfke recovery. 

. 

" Value based on n�1. 
5 Value based on n=2. 
6 Value below Day 8 control SPMD MDL (Table 4). 
7 SPMD sampling rate normalized to 1 g triolein. 
' SPMD sampling rtlte normalized to 1 g SPMD. 
9 Values have been corrected for SPMD spike recovery (QC Table 33). 

Factor 
SPMOJWater 

4,600 

5,800 

4,000. 

640 5 

<MDL' 
6,600 

-·-

850 

4,800 

2,400 

4,100 

4,300 

4,500 
4,800 

3,900 

2,100 

3,700 

2,800 

3,800 

4,000 

3,800 

4,900 

5,300 
3,100 

Corrected z. 9 

SPMO-Rs 7 SPMO·RS 1 

L/Day L/Day 

3.0 0.55 

4.0 0.73 

2.8 4 0.51 f 

0.44 5 0.081 5 

<MDL' <MDL' 
4.5 0.82 

-------
................ 

0.57 0.10 

3.3 0.60 

1.6 0.29 

2.8 0.51 

3.1 0.57 

2.9 0.53 
3.2 0.59 

2.7 0.49 

1.4 0.26 

2.6 0.48 

1.9 0.35 

2.6 0.48 

2.8 0.51 

2.6 0.48 I 
3.3 0.60 

3.8 0.70 
2.1 0.38 
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Table 35. Day 16, OC Concentrations In 10 ng!L SPMDs 

ng /SPMD 2'3 ng/g 
. 

ocs Uncorrected 8 

Rep A RepB RepC Mean so 

HCB 130 72. s 89. !l --- I --
pentach1oran!sole 210 130. 160. 170 40. 

alpha-BHC <MDL 4 <MDL 4 <MDL 4 <MDL 4 --
lindane 11 6.96 10. 

II --- ' ---
beta-BHC 16 <MDL 4 9.7 13 7 --
heptachlor 130 84. 110. 110 23. 

aldrin 1 --- --- --·---
____ ,. __ ----·-

dacthal 47 34. 49. 43 8.1 

oxychlordane 220 130. 170. 170 45. 

heptachlor epoxlde 120 46. 71. 79 38. 

trans-chlordane 200 120. 140. 150 42. 

trans-nonachlor 190 120. 130. 150 38. 

cis-chlordane 220 130. 150. 170 47. 

o,p'-DDE 230 150. 160. 180 44. 
p,p'-OOE 130 88. 100. 110 22. 
dieldrin 190 91. 150. 140 50. 

o,p'-000 260 160. 180. 200 53. 
endrin 180 93. 140. 140 44. 
cis-nonachlor 210 110. 150. 160 so. 
o,p'-OOT 220 140. 180. 180 40. 

p,p'-000 270 140. 190. 200 66. 

p,p'-OOT 150 110. 140. 130 21. 

mirex 130 64. 78. 91 35. 

p,p'-methoxychlor 160 110. 
5 

170. 170 7 ---

1 Afdrin was not added to the exposure because It was used as the GC method Internal standard. 
2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass = 2.48 g). 

3 Values have been backgr;und corrected using means of Day 16 Control SPMDs (Table 5). 
4 Value below Day 16 control SPMD MDL (Table 5). 

· 

cv 
--

2 4  

--
--
---

21 

··-··-

19 

26 

48 
28 

25 

28 

24 

20 

36 

2 7  

31 

31 

22 
33 

16 

38 

---

5 Value between Day 16 control SPMD MDL and MQL {Table 5). These values are presented for information purposes only. 

� Value based on n=1. 

7 Value based on n:.2. 

1 Values have not been corrected for SPMD spike recovery. 
g Values have been corrected for SPMD splice recovery (QC Table 33). 

Mean 

52. 
f 

69. 

<MDL 4 
4.4 8 

5.2 7 

44. 
···-···-

17. 

69. 

32. 

60. 

60. 

69. 

73. 

44. 
56. 

81. 

56. 

65. 
73. 

81. 

52. 

37. 

69. 
7 

I Corrected 9 
I 

Mean I 
63. 

f 

120. 

<MDL 4 
7.7 f 

8.3 T 

59. 

-·--·· 

19. 

83. 

71. 

85. 

80. 

100. 

97. 

90. 

72. 

100. 

80. 

84. 
81. 

110. 

68. 

58. 

73. 7 
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Table 35A. Day 16 Concentration Factors and SPMD Sampling Rates in 10 ng/L SPMDs 

Uncorrected z.' 

Concentratlon Concentration 
OCs Factor SPMO-Rs 7 SPMD-Rs 1 

SPMD/Water LJDay LJDay 

HCB 9,1004 3.1 4 0.57 • 

pen tach loran Isola 6,900 2.3 0.42 

alpha-BHC <MOL 5 <MDL5 <MDL5 
lindane 760. 0.26. 0.048. 

beta·BHC 430' 0.15' 0.0271 

heptachlor 9,400 3.2 0.59 

aldrin 1 -- ·-·---· --

dacthal 1,300 0.45 0.082 

oxychlordane 7,300 2.5 0.46 

heptachlor epoxlde 2,700 0.91 0.17 

trans-chlordane 6,300 2.2 0.40 

tranlrnanachlor 7,200 2.5 0.46 

cis-chlordane 6,300 2.1 0.38 

o,p'-ODE 7,300 2.5 0.46 

p,p'-DDE 4,000 1.4 0.26 

dieldrin 4,000 1.4 0.26 

o,p'-DDD 8,100 2.8 0.51 

endrln 4,300 1.5 0.27 

cls-nonachlor 6,500 2.2 0.40 

o,p'-OOT 7,300 2.5 0.46 

p,p'-DDD 7,400 2.5 0.46 

p,p'·DDT 7,600 2.6 0.48 

mlre.x 6,400 2 .. 2 0.40 
p,p'-methoxychlor 6,300' 2.1 e 0.38 • 

--------------------------

1 Aldrin was not added to the exposure because It was used as the GC method Internal standard. 
2 SPMD Is 45.7 em x 2.54 em with 0.5 mL {0.455g) triolein (total SPMD mass = 2.48 g). 
' Vafues have not been c�rrected for SPMD spike recovery. 

· 

' Value based on n=1. 
5 Value befow Day 16 control SPMD MDL (Table 5). 
' Value based on n-.2. 
7 SPMD sampling rste normalized to 1

'
g triolein. 

' SPMD sampling rste normalized to 1 g SPMD. 
1 Values have been corrected for SPMD splice recovery (QC Table 33). 

Factor 
SPMD/Water 

11,000 4 

12,000 

<MDL5 
1,300' 

690. 
13,000 

-------· 

1,500 
8,800 

5,900 
8,900 

9,600 

9,100 
9,700 
8,200 

5,100 

10,000 
6,200 

8,400 
8,100 

10,000 

10,000 

10,000 

6,600' 

Corrected 2' ' 

SPMD-Rs 7 SPMD·RS 1 

UDay UDay 

3.8 .f 0.70 4 

4.0 0.73 
<MDL 5 <MDL5 

0.464 0.084' 
0.24' 0.044 f 

4.3 0.79 
-------- -----

0.50 0.092 
3.0 0.55 
2.0 0.37 

3.1 0.57 
3.3 0.60 
3.1 0.57 
3.3 0.60 
2.9 0.53 

1.8 0.33 
3.6 0.66 

I 
2.1 0.38 
2.9 0.53 
2.8 0.51 

3.2 0.59 

3.4 0.62 
3.4 0.62 
2.2 1 0.40 1 

- --- ----·--·-
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Table 36. Day 2, OC Concentrations In 100 ng/L SPMDs 

ng/SPMD 2•3 

OCs 
Rep A RepB RepC Mean SD 

HCB 120 92 92 100 16. 

pentachloranisole 170 140 150 150 15. 

alpha-BHC <MDL 4 <MDL 4 44 -- 5 --

lindane <MDL 4 <MDL4 40 
II 

···-·· ·-----

-
<MDL 4 <MDL 4 <MDL' <MDL 4 beta-BHC ------

heptachlor 87 93 99 93 6.0 

aldrin 1 --- ___ ,_ _ .. , _ --- -----

dacthal 78 76 100 85 13. 

oxychlordane 150 130 140 140 10. 

heptachlor epoxide 68 34 46 49 17. 

trans-chlordane 150 120 130 130 15. 

trans-nonachlor 150 120 130 130 15. 

cis-chlordane 150 120 140 140 15. 

o,p'·DDE 180 130 140 150 26. 

p,p'-DDE 94 70 75 80 13. 

dieldrin 140 120 140 130 12. 

o,p'-DDD 200 140 160 170 31. 

endrln 110 130 150 130 20. 

cls-nonachlor 150 130 150 140 12. 

o,p'-DOT 89 140 150 130 33. 
p,p'-DDD 200 180 200 190 12. 

p,p'-DDT 86 140 140 120 31. 
mirex 120 98 110 110 11. 

p,p'-methoxychlor <MDL 4 130 150 140 6 __ , __ 

1 Aldrin was not added to the exposure because It wss used as the GC method Internal standard. 
2 SPMD is 45.7 em x 2.64 em with 0.6 mL (0.456g) triolein (total SPMD mass= 2.4Bg}: 

3 Values have been background corrected using means of Day 2 Control SPMDs (Table 2). 

" Vafue below Day 2 control SPMD MDL (Table 2). 

s Value based on n=1. 
6 Value based on n=2. 

7 Values have not been corrected lor SPMD spike recovery. 
1 Values hsve been corrected for SPMD spike recovery (QC Table 33). 

ng/g 

Uncorrected 7 Corrected' 

cv Mean Mean 

16 40 49 

10 60 110 

............ _ 18 s 38 5 
-- 16 s 28 II 
-- <MDL 4 <MDL 4 

6 38 51 

----- ---··· ... ___ 

15 34 38 

7 56 67 

35 20 44 
12 52 73 

12 52 69 I 
11 56 82 

17 60 80 

16 32 65 

9 52 67 

18 69 88 

15 52 74 

9 5 6  73 

25 52 58 

6 77 100 

26 48 63 

10 44 69 

-- 56 6 60 6 
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Table 36A. Day 2 Concentration Factors and SPMD Sampling Rates in 100 ng/1. SPMDs 

Uncorrected '· 3 

Concentration Concentration 

OCs Factor SPMD-Rs 7 SPMD-Rs6 

SPMO/Water L.JDay lJ[)ay 
HCB 680 1.9 0.35 

pentachloranlsole 620 1.7 0.31 

alpha-BHC 160 4 0.44 4 0.081. 
lindane 150 .f 0.404 0.073 4 

beta-BHC <MDL 5 <MDL6 <MDL s 

heptachlor 810 2.2 0.40 

aldrin 1 ------- ---

dacthal 310 0.85 0.16 

oxychlordane 760 2.1 0.38 

heptachlor epoxlde 180 0.49 0.090 

trans-chlordane 630 1.7 0.31 

trans-nonachlor 760 2.1 0.38 

cis-chlordane 660 1.8 0.33 

o,p'-DDE 710 1.9 0.35 

p,p'-DDE 410 1.1 0.20 

dieldrin 430 1.2 0.22 

o,p'-DDD 730 2.0 0.37 

endrln 470 1.3 0.24 

cls-nonachlor 600 1.6 0.29 

o,p'-DDT; 670 1.8 0.33 

p,p'-DDD 700 1.9 0.35 

p,p'-DDT 620 1.7 0.31 

mlrex 720 2.0 0.37 

p,p'-methoxychlor 5901 1.6 0.29 

1 Aldrin wss not added to the exposure because It wss used ss the GC method Internal stsndard. 
z SPMD Is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (tors/ SPMD mass = 2,48 g). 
3 Values have not been ;orrected for SPMD spike recovery. · 

· 

4 Value based on n=1. 
5 Value below Day 2 control SPMD MDL {Table2). 
' Value based on n=2. 
1 SPMD sampling rate normaflzed to f g triolein. 
1 SPMD sampling rate normslfzed to 1 g SPMD. 
• Values have been corrected for SPMD spike recovery (OC T11ble 33}. 

Factor 

SPMD/Water 

830 

1,100 

3504 
250 ' 

<MDL 5 

1,100 

---·-· 

350 

910 

400 

890 

1,000 

960 

940 

830 

560 

940 

670 

780 

740 

900 

810 

1,100 
630 

Corrected'· 1 

SPMD"Rs 7 SPMD-Rs 1 

L/Day L/Day 

2.3 0.42 

3.0 0.55 

0.94 4 0.17. 

0.70. 0.13' 

<MDL s <MDL 5 

3.0 0.55 

__ , __ ---

0.94 0.17 

2.5 0.46 

1.1 0.20 

2.4 0.44 

2.8 0.51 

2.6 0.48 

2.5 0.46 

2.2 0.40 

1.5 0.27 

2.6 0.48 

1.9 0.35 

2.1 0.38 

2.0 0.37 

2.5 0.46 

2 .. 2 0.40 

3.1 0.57 

1.7 0.31 
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Table 37. Day 4, OC Concentrations In 100 ng/L SPMDs 

ng I SPMD 2'3 

OCs 
Rep A RepB RepC Mean SD 

HCB 210 170 190 190 20 

pentachloranisole 330 280 320 310 26 

alpha·BHC 67 41 46 51 14 

lindane <MDL 4 <MDL 4 41 ----- 5 
----· 

beta-BHC <MDL 4 <MDL 4 <MDL 4 <MDL 4 --·· 

heptachlor 140 160 200 170 31 

aldrln 1 -- ------
······-

-- ---

dacthal 150 99 110 120 27 

oxychlordane 290 230 270 260 31 

heptachlor epoxfde 140 90 88 110 29 

trans-chlordane 270 210 240 240 30 

trans-nonachlor 260 210 240 240 25 

cl.s-chlordane 280 230 . 270 260 26 
o,p'·DDE 320 260 290 290 30 

p,p'·ODE 160 130 150 150 15 

dieldrin 270 210 240 240 30 

o,p'-000 360 300 350 340 32 

endrln 250 230 260 250 15 

cis-nonachlor 300 240 280 270 31 

o,p'-ODT 130 260 300 230 89 

p,p'-000 380 330 400 370 36 

p,p'·DDT 92 250 300 210 110 

mlrex 240 190 210 210 25 

p,p'-methoxychlor <MDL 4 230 270 250 « --

1 Aldrin was not added to the exposure because It was used as the GC method Internal standard. 
2 SPMD Is 45.7 em x 2.54 em .:Vith 0.5 mL (0.455g) triolein (total SPMD mass= 2.4Bg). · 

3 Values have been background corrected using means of Day 4 Control SPMDs (Table 3). 
4 Value below Day 4 control SPMD MDL (Table 3). 

s Value based on n:::1. 
' Value based on n:::2. 
1 Values have not been corrected for SPMD spike recovery. 
1 Values have been co"ected for SPMD spike recovery (QC Table 33). 

ng/g 

Uncorrected 7 C orrected s 

cv Mean Mean 

11 n 94 

8 130 230 

27 21 45 

-- 175 30 5 

------ <MDL4 <MDL 4 
18 69 93 

--- -·-·- ---
23 48 53 

12 100 120 

26 44 98 

13 97 140 

10 97 130 

10 100 150 
10 120 160 

10 60 120 

13 97 120 

9 140 180 

6 100 140 

11 110 140 

39 93 100 

10 150 190 

52 85 110 

12 85 130 

--- 100 6 110 I 
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Table 37A. Day 4 Concentration Factors and SPMD Sampling Rates in 100 ng/L SPMDs 

Uncorrected 2' :� 

Concentration Concentration 

OCs Factor SPMD-Rs 7 SPMD-Rs 1 

SPMD/Water lJOay UDay 

HCB 1,300 1.8 0.33 
pentachloranlsole 1,300 1.8 0.33 
alpha-BHC 190 0.26 0.048 
lindane 150 4 0.21 4 0.038 ( 
beta-BHC <MDL' <MDL II <MDL II 

heptachlor 1,500 2.0 0.37 
aldrin 1 ---- ___ , ___ ----

dacthal 440 0.60 0.11 
oxychlordane 1,400 1.9 0.35 
heptachlor epoxlde 400 0.55 0.10 
trans-ehlordane 1,200 1.6 0.29 
tranSanonachlor 1.400 1.9 0.35 
cis-chlordane 1,200 1.7 0.31 
o,p'-DDE 1,400 1.9 0.35 
p,p'·DDE 770 1.1 0.2 
dieldrin 800 1.1 0.2 
o,p'·DDD 1,500 2.0 0.37 
endrln 910 1.3 0.24 
cls-nonachlor 1,200 1.6 0.29 
o,p'·DDT 1,200 1.6 0.29 
p,p'-DDD 1,400 1.9 0.35 
p,p'·DDT 1,100 1.5 0.27 
mlrex 1,400 1.9 0.35 
p,p'-methoxychlor 1,100, 1.4 ' 0.26 II 

1 Aldrin was not added to the exposure becsuse It was used s.s the GC method Internal standard. 
1 SPMD Is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass .. 2J48 g). 
9 Values have not been c'orrected for SPMD spike recovery. 

· 

• Value based on n=1. 
11 Valus below Day 4 control SPMD MDL (Table 3). 
' Value based on n=2. 
7 SPMD sampling rate nonnsllzed to 1 g triolein. 
1 SPMO sBmp/lng f11te nonna/lzed to 1 g SPMD. 
' Vslues hsve been co"ected for SPMD spike recovery (QC Table 33). 

Factor 
SPMD/Water 

1,600 
2.400 

410 
270 4 

<MDL s 

2,000 
----· 

480 
1,600 

890 
1,700 
1,900 
1,800 
1,900 
1,500 
1,000 
1,900 
1,300 
1,500 
1,300 
1,700 
1,400 
2,100 
1,200 II 

Corrected 2.1 

SPMD-Rs 7 SPMD-Rs6 
L.JDav UDay 

2.2 0.40 
3.2 0.59 
0.55 0.10 
0.37 4 0.068 ( 

<MDL' <MDL� 
2.7 0.49 

---- --

0.67 0.12 
2.3 0.42 
1.2 0.22 
2.3 0.42 
2.5 0.46 
2.5 0.46 
2.5 0.46 
2.2 0.40 
1.4 0.26 
2.6 0.48 
1.9 0.35 
2.1 0.38 
1.8 0.33 
2.5 0.46 
2.0 0.37 
3.0 0.55 
1.5 , 0.27 II 
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Table 38. Day 8, OC Concentrations in 100 ng/L SPMDs 

ng/SPMD�$ 

OCs 
Rep A Rep B RepC Mean so 

HCB 400 290 400 360 64. 

pentachloranisole 630 480 620 580 84. 

alpha-BHC 75 62 60 66 8.1 

lindane 50 39 40 43 6.1 

beta-BHC 16 11 <MDL4 14 s ---

heptachlor 450 310 380 380 70. 

aldrin 1 -- -- --- -------- ··----

dacthal 140 99 160 130 31. 

oxychlordane 630 440 540 540 95. 

heptachlor epoxide 320 210 230 250 59. 

trans-chlordane 700 480 490 560 120. 

trans-nonachlor 700 470 480 550 130. 

cis-chlordane 710 490 540 580 120. 

o,p'·DDE 650 450 570 560 100. 

p,p'-DDE 640 450 300 460 170. 

dieldrin 570 410 420 470 90. 

o,p'-DDD 840 . 590 620 680 140. 

endrin 1,100 810 450 790 330. 

cis-nonachlor i 780 550 540 620 140. 

o,p'-DDT 760 480 630 620 140� 

p,p'-DDD 860 610 720 730 130. 

p,p'-DDT 660 350 620 540 170. 

mirex 550 380 430 450 87. 

p,p'-methoxychlor 540 270 550 450 160. 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 
2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48g). 

3 Values have been background corrected using means of Day 8 Control SPMDs (Table 4). 
" Value below Day 8 control SPMD MDL (Table 4). 

5 Value based on n:::2. 
6 Values have not been co"ected for SPMD spike recovery. 
7 Values have been corrected for SPMD spike recovery (QC Table 33). 

ng/g 

Uncorrected 6 Corrected 1 

cv . Mean Mean 

18 150. 180. 

14 230. 400. 

12 27. 57. 

14 17. 30. 

--- 5.6
' 

8.9
' 

18 150. 200. 

-·-···· ·
-- .... -, ...... .... 

24 52. 58. 

18 220. 270. 

24 100. 220. 

21 230. 320. 

24 220. 290. I 
21 230. 340. 

18 230. 310. 

37 190. 390. 

19 190. 240. 

21 270. 350. ' 
42 320. 460. 

23 250. 320. 

23 250. 280. 

18 290. 380. 

31 220. 290. 

19 180. 280. 

36 180. 190. 
------
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Table 3BA. Day 8 Concentration Factors and SPMD Sampling Rates in 100 ng/L SPMDs 

Uncorrected 2' 3 

Concentration Concentration 

OCs Factor SPMD-Rs 6 SPMD-Rs' Factor . 
SPMDIWater L.JDay L.JDay SPMDIWater 

HCB 2,500 1.7 0.31 

pentachloranisole 2,400 1.6 0.29 

atpha·BHC 250 0.17 0.031 

lindane 150 0.11 0.020 

beta-BHC 474 0.032 4 0.0059 4 

heptachlor 3,200 2.2 0.40 

aldrin 1 ---- ----- --

dacthal 470 0.33 0.060 

oxychlordane 3,000 2.0 0.37 

heptachlor epoxide 910 0.63 0.12 
trans-chlordane 2,800 1.9 0.35 

trans-nonachlor 3,200 2.2 0.40 

cis-chlordane 2,700 1.9 0.35 

o,p'-DDE 2,700 1.8 0.33 

p,p'-ODE 2,400 1.6 0.29 

dieldrin 1,600 1.1 0.20 

o,p'-000 2,900 2.0 0.37 

endrin 2,900 2.0 0.37 

cis-nonachlor 2,700 1.8 0.33 

o,p'-OOT 3,200 2.2 0.40 

p,p'-000 2,600 1.8 0.33 

p,p'·DDT 2,800 1.9 0.35 

mirex 3,000 2.0 0.37 

p,p'-methoxychlor 1,900 1.3 0.24 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 
2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48 g). 
3 Values have.not been corrected for SPMD spike recovery. 
4 Value based on n::::2. 
, SPMD sampling rare normalized to 1 g triolein. 

' SPMD sampling rate normalized to 1 g SPMD. 

7 Values have been corrected for SPMD spike recovery (QC Table 33). 

3,100 

4,100 

520 

270 

74 4 

4,300 
---

530 

3,600 

2,000 

3,900 

4,300 

4,000 

3,600 

5,000 

2,000 

3,700 

4,200 

3,400 

3,600 

3,500 

3,700 

4,600 
2,000 

Corrected 2' 7 

SPMD-Rs s SPMD-Rs' 
LJDay LJDay 

2.1 0.38 

2.8 0.51 

0.36 0.066 

0.19 0.035 

0.051 4 0.0093 4 

3.0 0.55 
--···· ---

0.37 0.068 

2.4 0.44 

1.4 0.26 

2.7 0.49 

2.9 0.53 

2.8 0.51 

2.4 0.44 

3.3 0.60 

1.4 0.26 

2.6 0.48 
2.9 0.53 

2.3 0.42 

2.4 0.44 

2.3 0.42 

2.5 0.46 

3.1 0.57 

1.4 0.26 
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Table 39. Day 16, OC Concentrations in 100 ng/1.. SPUDs 

ng/SPMD 2.3 

OCs 
Rep A RepB Rep C Mean so 

HCB 960 470 490 640 280 

pentachloranisole 1,600 810 790 1,100 460 

alpha-BHC 130 110 110 120 12 

lindane 66 78 44 63 17 

beta-BHC <MDL 4 38 14 265 
---·-··· 

heptachlor 600 560 520 560 40 

aldrin' --- -- --- --
-

----
-

---

dacthaf 300 230 120 220 91 

oxychlordane 1,300 810 770 960 300 

heptachlor epoxide 580 480 340 470 120 

trans- chlordane 1,200 900 870 990 180 

trans-nonachlor 1,200 870 870 980 190 

cis-chlordane 1,300 940 860 1,000 230 
o,p'-DDE 1,400 770 810 990 350 

p,p'-DOE 720 770 840 780 60 

dieldrin 940 870 620 810 170 

o,p'-DDD 1,900 990 1,000 1,300 520 

endrin 840 1,600 1,200 1,200 380 

cis-nonachlor 1,300 1,000 940 1,100 190 

o,p'-DDT 750 920 850 840 85 

p,p'-000 1,800 1,200 1,100 1,400 380 

p,p'-DDT 590 850 670 700 130 

mirex 850 640 740 740 110 

p,p'-methoxychlor 420 910 410 580 290 

1 Aldrin was not added to the exposure because it wss used ss the GC method internal standard. 

2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g} triolein (total SPMD mass= 2.48g). 

3 Values have been background corrected using means of Day 16 Control SPMDs (Table 5). 

4 Value below Day 16 control SPMD MDL (Table 5). 
5 Value based on n=2. 

11 Values have not been corrected for SPMD spike recovery. 

7 Values have been corrected for SPMO spike recovery (QC Table 33). 

ng/g 

% Uncorrected 6 Corrected 7 

CV Mean Mean 

44 260 320 

42 440 770 

10 48 100 

27 25 44 
............. 10 5 16.1 

7 230 310 

-- -- - --

41 89 99 

31 390 470 

26 190 420 

18 400 560 

19 400 530 
23 400 590 

35 400 530 

8 310 630 

21 330 420 

40 520 670 

32 480 690 

17 440 570 
. 10 340 380 

27 560 730 

19 280 370 

15 300 470 

50 230 240 
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Table 39A. Day 16 Concentration Factors and SPMD Sampling Rates in 100 ng/L SPMOs 

Uncorrected 2. 3 

Concentration Concentration 

OCs Factor SPMD-Rs 5 SPMD·Rs' Factor 

SPMD/Water l..JDay LJDay SPMDIWater 

HCB 4,400 �.5 0.27 

pe.ntachloranisole 4,500 1.6 0.29 

afpha-BHC 440 0.15 0.027 
lindane 230 0.079 0.014 

beta-BHC 83 4 0.0304 0.0055 4 

heptachlor 4,900 1.6 0.29 

aldrin' --- ---· - - -
dacthal 810 0.28 0.051 

oxychlordane 5,300 1.8 0.33 

heptachlor epoxide 1,700 0.59 0.11 

trans-chlordane 4,900 1.7 0.31 

trans-nonachlor 5,900 2.0 0.37 

cis-chlordane 4,700 1.6 0.29 

o,p'-ODE 4,700 1.6 0.29 

p,p'-DDE 4,000 1.4 0.26 

dieldrin 2,800 0.93 0.17 

o,p'-000 5,500 1.9 0.35 

endrin 4,400 1.5 0.27 

cis-nonachlor 4,700 1.6 0.29 

o,p'-DDT 4,400 1.5 0.27 

p,p'-DDD 5,100 1.8 0.33 

p,p'-DDT 3,600 1.2 0.22 

mirex 4,900 1.7 0.31 

p,p'·methoxychlor 2,400 0.84 0.15 
------

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 
2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass = 2.48 g). 
3 Values have not been corrected for SPMD spike recovery. 
4 Value based on n=2. 
8 SPMD sampling rate normalized to 1 g triolein. 
6 SPMD sampling rate normalized to 1 g SPMD. 
7 Values have been corrected for SPMD spike recovery (QC Table 33}. 

5,400 

7,900 

910 

400 

130 4 

6,600 

--
900 

6,400 

3,800 

6,800 

7,800 

6,900 

6,200 

8,100 

3,500 

7,100 

6,300 

6,100 

4,900 

6,600 

4,700 
7,700 

2,500 

Corrected 2' 7 

SPMD-Rs 5 SPMD-Rs 6 

l.JDay UDay 

1.8 0.33 

2.8 0.51 

0.32 0.059 

0.14 0.026 

0.048 4 0.0088 of 

2.2 0.40 

-------- ------
0.3� 0.057 

2.2 0.40 

1.3 0.24 

2.4 0.44 

2.7 0.49 

2.4 0.44 

2.1 0.38 

2.9 0.53 

1.2 0.22 I 

2.4 0.44 

I 2.1 0.38 

2.1 0.38 

1.7 0.31 

2.3 0.42 

1.6 0.29 

2.7 0.49 

0.89 0.16 
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Table 40. Day 2, OC Concentrations in 1.0 ng/L SPMDs 

ng /SPMD 1'2 

OCs % Uncorrected 7 

Rep A RepB RepC Mean so cv 

HCB 0.903 1.6 :J 2.3 :J 1.6 ' - --

pentachloranisole 1.2 ' 1.8 2.3 2.1 , 
....... .. ....... 

alpha-BHC 1.4 ' <MDL 4 1.5 ' 1.5 '
. 

- ...... 

lindane <MDL 4 <MDL4 <MDL 4 <MDL4 .......... -··· 

beta-BHC <MDL 4 22. :J <MDL 4 --
:J - -

heptachlor 0.68 0.34 <MDL 4 0.51 , -- --

aldrin <MDL 4 1.2 :J 2.6 ' 1.9 :J - --

dacthal <MDL4 <MDL4 <MDL 4 <MDL4 - ...... 

oxychlordane <MDL4 <MDL4 2.0 :J -
' --- --

heptachlor epoxide 1.6 3 1.7 ' 1.9 3 1.7 , - -

trans-<;hlordane 1.5 3 <MDL 4 2.0 ' 1.8 :J -- -

trans-nonachlor 1.4 3 1.2 3 2.0 3 1.5 ' - --

cis-chlordane <MDL 4 <MDL4 1.1 J 3 - ....... ---

o,p'-DDE <MDL 4 <MDL4 2.2 J --- J --- -

p,p'-DDE <MDL 4 <MDL4 <MDL4 <MDL4 -- --

dieldrin 2.4 3 2.3 3 2.4 3 2.4 ' .......... --

o,p'·DDD 2.3 3 2.4 :J 2.6 3 2.4 3 
- ----

endrin <MDL 4 1.8 3 <M.DL 4 -- 3 ---- -

cis-nonachlor <:MDL 4 <MDL 4 1.2 :J --- , 
-- -

o,p'-DDT 0.603 1.8 1.2 .t --- 11 
........... --

p,p'-DDD 5.0 8 4.7 .t 4.8 3 4.8 3 
-- -

p,p'-DDT <MDL4 <MDL 4 <:MDL4 <MDL 4 -- ---

mire.x <MDL 4 <MDL4 <MDL 4 <MDL 4 - ----

p,p'-methoxychlor 2.6 ' 2.5 3 <MDL 4 2.6 3 ---- --

---·----

1 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48 g). 
2 Values have been background corrected using means of Day 2 Control SPMDs (Table 6). 
3 Value between Day 2 control SPMD MDL and MQL (Table 6}. These values are presented for information purposes only. 

4 Value below D<w 2 control SPMD MDL (Table 6). 

s Value based on n=2. 

5 Value based on n=1. 

7 Values have not been corrected for SPMD spike recovery. 
' Values have been corrected for SPMD spike recovery (QC Table 34}. 

Mean 

0.65' 

0.85, 

0.603 

<MDL4 
8.9 ' 

0.21 5 

0.773 

<MDL 4 
0.81' 

0.693 

0.73' 

0.60 3 

0.44, 

0.89 J 

<MDL 4 
0.97 3 

0.973 

0.738 

0.48" 

0.73 11 

1.9 3 

<MDL 4 
<MDL 4 

1.0 ' 

ng/g 

Corrected 8 

Mean 

0.86' 

1.1 
5 

1.0 3 

<MDL 4 
10. :J 

0.428 

1.2 ' 

<MDL 4 
0.81 3 

0.78 3 

0.85 3 

0.68' 

0.50 3 

1.2 3 

<MDL4 
1.4 3 

1.2 3 

0.963 

0.68 3 

1.2 11 

2.6 :J 

<MDi.. 4 
<:MDL4 

2.0 3 
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Table 40A. Day 2 Concentration Factors and SPMD Sampling Rates In 1.0 ng/L SPMDs 

Uncorrected 1'2 Corrected 1'9 

Concentration 

ocs Factor SPMD·Rs7 SPMD·Rs 8 

SPMD/Water UDay UDay 

HCB 5903 1.6 3 

pentachloranlsole 6504 1.8 
4 

alpha·BHC 430 
3 1.2 

3 

lindane <MDL5 <MDL 5 
beta·BHC 7,000

3 20. 
3 

heptachlor 120
4 0.334 

aldrln 410' 1.1 3 

dacthal <MDL5 <MDL5 
oxychlordane 540 3 1.5 

3 

heptachlor epoxide 360
11 0.98 3 

trans-chlordane 500
.1 1.2 3 

trans-nonachlor 3503 0.97, 

cis-chlordane 220
.1 

0.61 
3 

o,p"·DDE 660" 1.9 3 

p,p'·DDE <MDL5 <:MDL5 
dieldrin 970 3 2.6 3 

o,p'·DDD 610" 1.7 3 

endrin 7303 2.0 
.1 

cls·nonachlor 2503 0.693 

o,p'·DDT 520, 1.4 II 

p,p'·DOD 1,100
3 2.9 3 

p,p'·DOT <MDL5 <MDL5 
mirex <MDL 5 <MDL 5 
p,p'·methoxychlor 140 3 0.41 

3 

1 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass = 2.48 g). 

2 Values have not been corre�ed for SPMD spike recovery. 
· 

0.29 $ 
0.33 

4 

0.22 3 

<MDL5 
3.7 3 

0.0604 

0.20 ' 

<MDL5 
0.27 3 

0.18 3 

0.22 3 

0.18 .1 

0.11 3 

0.35 
.1 

<MDL 5 
0.48 :1 

0.31 
3 

0.37 3 

0.13 3 

0.26 8 

0.53 3 

<MDL5 
<MDL 5 
0.075

" 

Concentration 

Factor 

· SPMD/Water 

7801 

850 
4 

710 II 
<MDL5 
6,300

3 

250
4 

6303 

<MDL! 
540 3 

4103 

530
3 

4003 

250
3 

9203 

<MDL 5 
1,400 J 

75011 

sso" 

36011 

860 6 
1.400 s 

<MDL 5 
<MDL 5 

290 s 

3 Value between Day 2 control SPMD MDL and MOL (Table 6). These values are presented for information purposes only. 

4 Value based on n=2. 

5 Value below Day 2 control SPMD MDL (Table 6). 
6 Value based on n=1. 

1 SPMD sampling rate normalized to 1 g triolein. 

11 SPMD sampling rate normalized to 1 g SPMD. 

SPMD·Rs 7 

UDay 

2.1 
3 

2.4 4 

2.0 s 
<MDL 5 
23. 

3 

0.66
4 

1.7 3 

<MDL5 
1.5 II 

1.1 
3 

1.4 
3 

1.1 3 

0.69
3 

2.5 3 

<MDL 5 
3.7 3 

2.0 3 

2.6 3 

0.973 

2.4 6 

4.0 3 

<MDL 5 
<MDL 5 

0.823 

. 

SPMD·Rs 8 

UDay 

0.38
3 

0.44 
4

• 

0.373 

<:MDL 5 
4.2 

3 

0.12 4 

0.31 3 

<MDL 5 
0.273 

0.2011 

0.26 3 

0.203 

0.13 
3 

0.463 
<MDL 5 

0.683 

0.37 3 

0.48 3 

0.18 3 I 0.44 6 I 
0.73

3 

<MDL5 
<MDL 5 

0.153 
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Table 41. Day 4. OC Concentrations in 1.0 ng/L SPMDs 

ocs 

Rep A 

HCB 2.8 3 

pentachloranlsole 3.8 

alpha-BHC u' 

lindane <MDL4 

beta-BHC 28. 3 

heptachlor <MDL 4 

aldrin 2.5 

dacthal 3.13 

oxychlordane 3.9 

heptachlor epoxlde 2.9 

trans-chlordane 3.1 If 

trans-nonachlor 2.8 3 

cis-chlordane 2.5 

o,p'-DDE 2.6 3 

p,p'-DDE 2.73 

dieldrin 3.7 

o,p'-DDD 3.7 3 

endrin 3.9 

cis-nonachlor 3.6' 

o,p'-DDT 3.9 3 

p,p'-000 6.1 

p,p'-DDT 5.4 

mirex <MDL4 

p,p'-methoxychlor 8.4 3 

Rep B  

2.2 3 

3.6 

1.2 3 

<MDL 4 

13. 3 

<MDL 4 

2.1 

2.93 

4.2 

2.7 

2.2 3 

2.1 3 

2.2 

2.1 3 

1.9 3 

3.2 
3.6 3 

3.4 
3.3 3 

2.2 3 

5.9 

4.4 3 

<MDL 8 

7.1 3 

ng/SPMD 1'2 

RepC Mean 

2.4 3 2.5 3 

3.9 3.8 

0.90 3 1.1 If 

<MDL 4 <MDL 4 

9.0 3 17. 3 

<MDL 4 <MDL 4 

2.4 2.3 

2.8 3 3.03 

5.2 4.4 

2.9 2.8 

2.7 3 2.73 

2.6 3 2.5 3 

4.4 3.0 

2.2 3 2.3" 

2.1 
3 

2.2 3 

3.4 3.4 

3.8 3 3.73 

3.5 3.6 

3.5 3 3.5 3 

2.9 3 . 3.0 3 

6.0 6.0 

4.4 3 
5 

----

<MDL 3 <MDL4 

7.4 3 7.6 3 

1 SPMD is 45.7 em x 2.54 em 
'
with 0.5 mL (0.455g) triolein (total SPMD mass = 2:48 g). 

so 

__ ,_ 

0.15 

----

---

---

--
-

0.21 

--·-

0.68 

0.12 

--

-

1.2 

--- -

---·-

0.25 

-
-

0.26 

---

-----
-

0.10 

---

-
-

- -
-

z Values have been background corrected using means of Day 4 Control SPMDs (Table 18). 

Uncorrected 6 

cv Mean 

-- 1.0 If 

4 1.5 

...... - 0.4411 

-- <MDL 4 

---- 6.9 3 

..... <MDL4 

9 0.93 

--·- 1.2 3 

15 1.8 

4 1.1 

-
-

- 1.1 3 

---- 1.0 3 

40 1.2 

-··- 0.93 3 

----- 0.89 3 

7 1.4 

-
- 1.5 3 

7 1.5 
........ 1.4 3 
--- 1.2 3 

2 2.4 

---- 2.2 s 
......... <MDL 4 
- 3.1 3 

3 Value between Day 4 control SPMD MDL and MOL (Table 7). These values are presented for information purposes only. 

4 Value below Day 4 control SPMD MDL (Table 7). 

5 Value based on n=1. 
6 Values have not been corrected for SPMD spike recovery. 
7 Values have been corrected for SPMD spike recovery (QC Table 34). 

ng/g 

Corrected 7 

Mean 

1.3 3 

2.0 

0.7311 

<MDL 4 

7.9 If 

<MDL 4 •  

1.4 

1.6 3 

1.8 

1.2 

1.3 3 

1.1 3 

1.4 

1.2 3 

1.3 3 
2.0 

1.8 ' 

2.0 

2.0 3 

2.0 3 

3.3 

4.1 
5 I 

<MDL4 

6.2 3 
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Table 41A. Day 4 Concentration Factors and SPMD Sampling Rates In 1.0 ng/L SPMDs 

Concentration 

Uncorrected 1'2 

ocs Factor SPMD·Rs 8 SPMD-Rs 7 

SPMD/Water L.JDay UDay 

HCB 910 3 1.3 
3 0.24 3 

pentachloranisole 1,200 1.6 0.29. 

alpha-BHC 3103 0.43 3 0.079' 
lindane <MDL 4 <MDL 4 <MDL" 

beta-BHC 5,800 3 7.8 
' 1.4 ' 

heptachlor <MDL 4 <MDL 4 <MDL 4 

aldrin 490 0.67 0.12 

dacthal 1,200:1 1.7 ' 0.31 
3 

oxychlordane 1,200 1.6 0.29 

heptachlor epoxlde 580 0.81 0.15 

trans-chlordane 690 
3 

0.93 3 0.17 3 

trans-nonachlor 5903 0.81 3 0.15 ' 

cis-chlordane 600 0.83 0.15 
o,p'-DDE 7203 0.97 J 0.18 I 

p,p'-DDE 640' 0.86 3 0.16 ' 

dieldrin 1,400 1.9 0.35 

o,p'·DDD 940 3 1.3 3 0.24 3 

endrln 1,500 2.0 0.37 

cls-nonachlor 7403 1.0 ' 0.18 3 

o,p'·DDT 8603 1.2 ' 0.22 
3 

p,p'-DDD 1,300 1.8 0.33 

p,p'·DDT 1.200 5 1.7 5 0.31 5 
mlrex <MDL" <MDL 4 <MDL" 

p,p'-methoxychlor 440 3 0.603 0.11 ' 
---

1 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass::: 2.48 g). 
z Values have not been cor;ected for SPMD spike recovery. 

· 

Concentration 

Factor 

SPMD/Water 

1,200 3 

1,500 

520
3 

<MDL4 

7,000' 

<MDL 4 

740 

1,6003 

1,200 

630 

810' 

650 3 

700 

9203 

9303 

2,000 

1,100' 

2,000 

1,1003 

1,400' 

1,800 . 
2,300 5 

<MDL" 

890 
3 

Corrected 1'1 

SPMD-Rs6 

L.JDay 

1.7 ' 

2.1 

0.72' 
<MDL4 

9.0 3 

<MDL 4 
1.0 

2.2 ' 

1.6 

0.91 

1.1 
' 

0.92 3 

0.94 

1.3 3 

1.3 3 
2.7 

1.5 3 
2.6 

1.4 3 

2.0 ' 

2.5 

3.1 5 

<MDL 4 

1.2 3 

3 Value between Day 4 control SPMD MDL and MOL (Table 7). These values are presented for Information purposes only. 
4 Value below Day 4 control SPMD MDL (Table 7). 
5 Value based on n=1. 
� SPMD sampling rate normalized to 1 g triolein. 
7 SPMD sampling rate normalized to 1 g SPMD. 
' V.alues have been corrected for SPMD spike recovery (OC Table 34). 

SPMD-Rs 7 

UDay 

0.31' 

0.38 

0.13 J 
<MDL 4 

1.6 3 

<MDL 4 

0.18 

0.40
3 

0.29 

0.17 

0.203 I 

0.17 3 

0.17 

0.24 3 

0.24 3 

0.49 

0.273 

0.48 

0.26 3 

0.37 3 

0.46 

0.575 

<MDL 4 

0.223 
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Table 42. Day 8, OC Concentrations in 1.0 ng/L SPMDs 

ng /SPMD 
1'2 

OCs Uncorrected 7 
Rep A Rep B RepC Mean so cv 

HCB 8.1 
3 

5.2 3 5.1 3 
6.1 3 • - --

pentachloranisole 8.7 6.4 6.2 3 
7.6 

5 - -

alpha·BHC 1.3 3 1.3 3 1.3 3 1.3 3 ---- --

lindane 1.3 3 12 3 1.2 ' 
1.2 

3 - -

beta-BHC 20. 3 17. 3 17. 
3 

18. 
3 - -

heptachlor 0:76 0.69 0.74 0.73 0.036 5 

aldrin 4.8 3 3.5 3 5.8 3 4.7 3 ··-- ....... 

dacthal 3.6 3.2 3.2 3.3 0.23 7 

oxychlordane 8.5 8.5 8.5 8.5 0.0 0 

heptachlor epoxide 5.2 4.9 4.8 5.0 0.21 4 

trans-chlordane 6.1 3 5.3 3 5.2 3 5.5 3 --- -

trans-nonachlor . 6.1 3 5.2 3 5.0 :J 5.4 
3 - - ---

cis-chlordane 6.0 3 5.6 3 5.5 3 5.7 3 - -

o,p'-DDE 6.3 3 4.3 3 4.3 3 5.0 3 - -

p,p'-DDE 4.7 
" 4.7 3 3.7 I 4.4 3 - -

dieldrin 6.2 3 5.9 5.8 3 , -- ---- ...... 

o,p'-DDD 7.1 3 6.8 3 6.7 3 • 6.9 3 ---- ........ 

endrin 7.5 6.5 5.5 6.5 1.0 15 

cis-nonachlor 7.4 3 7.1 
.. 

6.4 
3 

7.0 3 --- -

o,p'-DDT 5.9 3 
4.7 3 4.8 

3 
5.1 

3 --- -

p,p'-DDD 9.9 3 <MDL ' <MDL 4 ' -- - -

p,p'-DDT 8.6 3 8.6 3 8.6 3 8.6 3 -- .......... 

mirex <MDL4 <MDL4 <MDL4 <MDL4 -- -

p,p'-methoxychlor 13. 
3 

12. 3 12. 
J 

12. 3 -- -

1 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass = 2.48 g). 
2 Values have been background corrected using means of Day 8 Control SPMDs (Table 8}. 
3 Value between Day 8 control SPMD MDL and MOL (Table 8). These values are presented for information purposes only. 
4 Value below Day 8 control SPMD MDL (Table 8). 
' Value based on n=2. 
' Value based on n=1. 
7 Values have not been corrected for SPMD spike recovery. 
' Values have been corrected for SPMD spike recovery (QC Table 34). 

Mean 

2.5 3 
3.1 

5 

0.52 3 
0.483 
7.3 3 

0.29 

1.9 3 
1.3 

3.4 

2.0 

2.2 3 
2.2 3 
2.3 3 

2.0 3 

1.8 3 

2.4 6 

2.8 3 
2.6 

2.8 3 
2.1 3 
4.0 • 
3.5 3 

<MDL 4 

4.8 3 

ng/g 

Corrected 8 

Mean 

3.3 3 

4.1 5 

0.87' 3 

0.733 

8.4 3 

0.58 

2.9 s 

1.7 

3.4 

2.2 

2.6 3 
2.5 3 
2.6 3 

2.7 3 
2.7 3 

3.4 f 

3.3 3 

3.4 

3.9 3 

3.6 J 

5.6 6 

6.5 3 

<MDL 4 

9.6 3 
-·-·---- -
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Table 42A. Day 8 Concentration Factors and SPMD Sampling Rates in 1.0 ng/L SPMDs 

Uncorrected t.2 

Concentration 

OCs Factor SPMO-Rs 1 SPMD-Rs 11 

SPMDJWater UDay 

HCB 2,300 3 1.5 3 

pentachloranlsole 2,400 4 1.4 4 

alpha-BHC 3703 0.26 3 
lindane 300 3 0.21 3 

beta-BHC 6,100 3 4.1 3 

heptachlor 170 0.12 
aldrin 1,000 3 0.68 3 

dacthal 1,300 0.91 
oxychlordane 2,300 1 .6 
heptachlor epoxlde 1,100 . 0.72 
trans-chlordane 1,400 3 0.95" 
trans-nonachlor 1,300 3 0.87' 

cis--chlordane 1.200" 0.78 3 
o,p'-DDE 1,500 3 1.1 3 

p,p'-DDE 1,300 3 0.86 3 
dieldrin 2,400$ 1.6 5 

o,p'-DDD 1,800 3 1.2 3 

endrln 2,600 1.8 
els-nonachlor 1,5003 1.0 3 

o,p'-DDT 1,5003 1.0 3 

p,p'-DDD 2,200 5 1.5 5 

p,p'-DDT 1,900 I 1.3 ' 

mltex <MOL' <MDL' 
p,p' -methoxychlor 690� 0.47' 

1 SPMD Is 45.7 em x 2.54 em wfth 0.5 mL (0.455g) triolein (totJJI SPMD mass = 2.48 g). 
z Values have not been corrected for SPMD spike recovery. 

LJDay 

0.27 3 
0.26 4 

0.048 3 
0.038 3 
0.75 3 
0.022 
0.12 , 
0.17 
0.29 
0.13 
0.17 " 
0.16 3 
0.14 3 
0.20 3 
0.16 , 
0.29 3 

0.22 , 

0.33 
0.18 " 
0.18 3 
0.27 5 
0.24 3 

<MDL' 
0.086 3 

Concentration 

Factor 

SPMDJWater 

3,000 3 
3,200 4 

620' 
460" 

7,0003 
340 

1,500 $ 
1,700 
2,300 
1,200 
1,600 I 

1,500 3 
1,300 3 

2,100" 
1,900 3 
3,400 5 

2,1003 
3,400 
2,100 3 
2,600$ 
3,1005 
3,600 3 

<MDL' 
1,400 3 

Corrected t,e 

SPMD-Rs 1 

LJDay 

2.0 3 
1.8 4 

0.43 3 
0.32 3 
4.7 3 
0.24 
1.0 3 

1.2 
1.6 
0.81 
1.1 " 

0.99 3 
0.89 3 
1.5 3 
1.3 " 
2.3 5 
1.4 II 

2.4 
1.4 1 

1.7 ' 
2.1 5 

2.4 3 
<MDL' 

0.94 3 

3 Value between Day 8 control SPMD MDL end MOL (Table 8}. These values are presented for Information purposes only. 
4 Value based on n=2. 
5 Value based on n=1. 
6 Value below Day 8 control SPMD MDL (Table 8). 
7 SPMD sampling rate normalized to 1 g triolein. 
' SPMD sampling rate normalized to f g SPMD. 
9 Values have been corrected for SPMD spike recovery (QC Table 34). 

SPMD-Rs 1 

LJDay 

0.37 3 
0.33 4 

0.079! 
0.059 3 
0.86 , 
0.044 
0.18 3 
0.22 
0.29 
0.15 
0.20 3 
0.18 , 
0.16 , 
0.27 ' 
0.24 3 
0.42 s 

0.26 3 
0.44 
0.26 , I 
0.31 3 
0.38 5 

0.44 3 
<MDL' 
0.17 3 
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Table 43. Day 16, OC Concentrations in 1.0 ng/L SPMDs 

ng/SPMD 1.2 

OCs Uncorrected e 

Rep A Rep B RepC Mean so CV 

HCB 16. 3 12. 3 17. , 15. 3 - -·· 

pentachloranisole 14. 14. 18. 15. 2.3 15 

alpha-BHC <MDL4 <MDL 4 1.9 3 ---3 - -

lindane <MDL4 <MDL 4 1.2, ---3 - -

beta-BHC 27. 3 24. 3 27. 3 26. 3 - -

heptachlor 1.2 1.4 1.5 1.4 0.15 11 

aldrin 8.63 11. 3 9.6' 9.7 3 -- -

dacthal 4.1" 4.33 4.33 4.23 - -

oxychlordane 14. 3 17. 3 15. 3 15. , - --

heptachlor epoxide 10. 12. . 12. 11. 1.2 11 

trans-ehlordane 12. 
' 

14. ' 13. 3 13. J - -

trans-nonachlor 12. , 14. 3 12. 3 13. ' -- -

cis-ehlordane 15. ' 17. 16. 3 - -- --

o,p'-DDE <MDL 4 15. 3 <MDL 4 -- " -- --

p,p'-DDE 10. 3 10. 3 9.03 9.7' ........ --

dieldrin 13. 14. 14. 14. 0.58 4 

o,p'·DDD 14. 17. 18. 16. 2.1 13 

endrin 17. 18. 18. 18. 0.58 3 

cis-nonachlor 14. 17. 16. 16. 1.5 9 

o,p:-DDT 15. 3 18. 3 15. 3 16. 3 - ---

p,p'-DDO 15. 17. 19. 17. 2.0 12 

p,p'-DDT 16. 3 20. 3 21. 3 19. 3 ..... --

mirex <MDL 4 <MDL 4 <MDL4 <MDL 4 - -

p,p'-methoxychlor 18. J 21. 24. 23. $ - --
-------·---- --

1 SPMD is 45.7 em x 2.54 em wi�h 0.5 mL (0.455g) triolein (total SPMD mass= 2.48 g). 

2 Values have been background corrected using means of Day 16 Control SPMDs {table 9}. 
3 Value between Day 16 control SPMD MDL and MQL (Table 9}. These values are presented for information purposes only. 

4 Value below Day 16 control SPMD MDL (Table 9). 

s Value based on n=2. 

6 Values have not been corrected for SPMD spike recovery. 

7 Value based on n=1. 

• Values have been co"ected for SPMD spike recovery (QC Table 34). 

Mean 

6.0 , 

6.0 

0.773 

0.48 3 

10. 
3 

0.56 

3.9 3 

1.7 3 

6.0 3 

4.4 

5.2 3 

5.2 3 

6.9 r 

6.0 3 

3.9 3 

5.6 

6.5 

7.3 

6.5 

6.5 3 

6.9 

7.7 3 

<MDL4 

9.3 $ 

ng/g 

Corrected a 

Mean 

7.9 , 

7.9 

1.3 3 

0.73, 

11. 3 

1.1 

6.0 , 

2.2 3 

6.0 3 

4.9 

6.0 3 

5.9 , 

7.8 1 

8.0 3 

5.8 3 

7.9 

7.7 

9.6 

9.2 

11. 3 

9.6 

14 . 3 

<MDL 4 • 

19. 5 
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Table 43A. Day 16 Concentration Factors and SPMO Sampling Rates in 1.0 ng/L SPMOs 

Uncorrected 1.2 Correctedu 

' 
Concentration Concentration 

OCs Factor SPMD-Rs 7 SPMD-Rs 1 Factor SPMD-Rs 7 

SPMO/Water LJDay LJDay SPMO/Watar LJDay 

I HCB 5,500 � 1.9 3 0.35 3 7,200' 2.5 , 

pentachloranlsola 4,600 1.6 0.29 

alpha-BHC 550 3 0.19 3 0.035 3 

lindane 3003 0.10, 0,018 3 

beta-BHC 8,000 I 3.0 ' 0.55 3 

heptachlor 330 0.11 0.020 

aldrin 2,100 3 0.69' 0.13 3 

dacthal 1,700, 0.58' 0.11 , 

oxychlordane 4,ooo' 1.4 J 0.26 3 

heptachlor epoxlde 2,300 0.80 0.15 

trans-eh lord ana 3,300 � 1.1 3 0.20 � 
trans-nonachlor 3,100 3 1.1 I 0.20 3 

cis-chlordane 3,5004 1.2 4 0.22 4 

o,p'-OOE 4,600 3 1.6 ' 0.29 3 

p,p'·DDE 2,8003 0.95 3 0.17 , 

dieldrin 5,600 1.9 0.35 

o,p'·DOO 4,100 1.4 0.26 

endrfn 7,300 2.5 0.46 

cls-nonachlor 3,400 1.2 0.22 

o,p'·OOT I 4,600 3 1.6 3 0.29 3 

p,p'·DOD 3,800 1.3 0.24 

p,p'-DDT 4,300 3 1.5 , 0.27 3 

mlrex <MDL 5 <MDL5 <MDL 6 

p,p'-methoxychlor 1,300 6 0.45' 0.082' - --·-----·----

1 SPMD Is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (to�/ SPMD mass= 2.48 g). 
2 Values have not been corrected for SPMD sp/ks recovery. 

6,100 

930$ 

460 � 

9,2003 

650 

3,200 3 

2,200 � 

4,000 3 

2,600 

3,8001 

3,500 3 

3,900 4 

6,200 3 

4,1003 

7,900 

4,800 

9,600 
4,800 

7,900 3 

5,300 

7,800 3 

<MDL 5 

2,700' 

' Value between Day 16 co�trol SPMD MDL and MOL (Table 9). These values sre presented for Information purposes only. 
4 Value based on n=1. 
5 Value below Day 16 control SPMD MDL (Table 9). 
1 Value based on n•2. 
7 SPMD sampling rate normalized to 1 g triolein. 
• SPMD sampling rate normalized to 1 g SPMD. 
9 Values have been corrected tor SPMD spike recovery (OC Table 34). 

2.1 

0.32 3 

0.15 3 

3.4 3 
0.22 

1.1 � 

0.75 3 

1.4 3 

0.90 

1.3 3 

1.3 , 

1.4 4 

2.1 3 

1.4 3 

2.7 

1.7 

3.3 

1.7 

2.7 3 

1.8 

2.8 J 

<MDL 5 

0.90' 

SPMD·Rs 1 

LJDay 

0.46 3 

0.38 

0.059 � 

0.027' 

0.62 3 

0.040 

0.20 ' 

0.14 3 

0.26 J 

0.16 

0.24 3 

0.24 3 

0.26 4 

0.38 , 

0.26 , 

0.49 

0.31 

0.60 

0.31 

0.49 3 

0.33 

0.51 s 

<MDL 5 

0.16 ' 



co 
0 

18 ° C OC DILUTER STUDY 

Table 44. Day 28, OC Concentrations In 1.0 ng/L SPMDs 

ng/ SPMD 1'2 

OCs Uncorrected 6 

Rep A Rep B RepC Mean 

HCB 25. 18. 29. 24. 

pentachloranlsole 34. 30. 35. 33. 

alpha-BHC <MDL' <MDL3 <MDL 3 <MDL 8 

lindane <MDL 3 <MDL' <MDL' <MDL 8 

beta-BHC 54. 46. 
.. 

58. 56. 
$ 

heptachlor 2.1 1.2 1.4 1.6 

aldrin 22. 22. 20. 21. 

dacthal 5.24 7.3 7.7 7.55 

oxychlordane 33. 31. 30. 31. 

heptachlor _epoxlde 24. 22. 25. 24. 

trans-chlordane 31. 29. 30. 30. 

trans-nonachlor 30. 28. 29. 29. 

cis-chlordane 34. 32. 33. 33. 

o,p'-DDE 36. 35. 36. 36. 

p,p'·DDE 27. 24. 23. 25. 

dieldrin 31. 27. 33. 30. 

o,p'·DDD 41. 37. 41. 40. 

endrln 37. 34. 36. 36. 

cls-nonachlor 39. 35. 36. 37. 

o,p'-DDT 36. 28. 32. 32. 

p,p'-DDD 40. 36. 40. 39. 
p,p'-DDT 49. 39. 47. 45. 

mirex 13. 
.. 

17. 
.. 

11. 
.. 

14. 
.. 

p,p'-methoxychlor 44. 35. 
4 

45. 45. 
5 

-

' SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass== 2.48 g). 
2 Values have been background corrected using means of Day 21 Control SPMOs (Table 10). 
3 Value below Day 21 control SPMD MDL (Table 10). 

so 

5.6 

2.6 

----

............ 
----

0.47 

1.2 

----
1.5 

1.5 

1.0 

1.0 

1.0 

0.58 

2.1 

3.1 

2.3 

1.5 

2.1 

4.0 

2.3 

5.3 

----
----

CV· 

23 

8 

-
·---

---

29 

6 

..... 

5 

6 

3 

3 . 

3 

2 

8 

10 

6 

4 

6 

13 

6 

12 

...... 
........... 

--··- -·--

4 Value between Day 21 control SPMD MDL and MOL (Table 10). These values are presented for Information purposes only. 
5 Value based on n=2. 
6 Values have not been corrected for SPMD spike recovery. 
7 Values have been corrected for SPMD spike recovery (QC Table 34). 

Mean 

9.7 

13. 

<MDL' 
<MDL3 
23. 

s 

0.65 

8.5 

3.0 5 

13. 

9.7 

12. 

12. 

13. 

15. 

10. 

12. 

16. 

15. 

15. 

13. 

16. 

18. 

5.6 
.. 

18. 
5 

ng/g 

Corrected 1 

Mean 

13. 
I 

17. 

<MDL 3 
<MDL 3 
26. 

5 

0.98 

13. 

5.3 
5 

13. I 
11. 

14. 

14. 

15. 

20. 

15. 

17. 

19. 

20. 

21. 

22. 

22. 
33 . 

7.9 .. 

I 36 . 
5 
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Table 44A. Day 28 Concentration Factors and SPMD Sampling Rates In 1.0 ng/L SPMDs 

Concentration 

Uncorrected 1'2 

ocs Factor SPMD·Rs• SPMD-As 7 

SPMD/Water l../Day 

HCB 8,800 1.7 

pentachtorantsole 10,000 2.0 

alpha·BHC <MDL 3 <MDL3 
lindane <MDL 3 <MDL 3 

beta-BHC 19,000 4 3.7 4 

heptachlor 380 0.074 

aldrin 4,500 0.87 

dacthal 3,ooo• 0.59 4 

oxychlordane 8,700 1.6 

heptachlor epoxide 5,100 1.0 

trans-chlordane 7,500 1:5 

trans-nonachlor 7,100 1.3 

cis-chlordane 6,500 1.3 

o,p'·DOE 11,500 2.2 

p,p'-DDE 7,100 1.4 
dieldrin 12,000 2.4 

o,p'·DDD 10,000 2.0 

endrln 15,000 2.8 

cts-nonachlor 7,900 1.5 

o,p'-DDT 9,300 1.8 

p,p'·DDD 9,000 1.7 

p,p'·DDT 10,000 2.0 

mlrex 4,0005 0.79 5 

p,p'-methoxychTor 2,600 4 0.51 4 
--·--·--·--·-- --·--··---·---··· ·--- --·--·-···--- -

1 SPMD is 45.7 em x 2.54 em _with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48 g). 
z Values have not been corrected for SPMD spike recovery. 

. 

:r Value below Day 21 control SPMD MDL (Table 10). 
4 Value based on n=2. 

L.JDay 

0.31 

0.37 

<MDL3 
<MDL 3 
0.68 4 

0.014 

0.16 

0.11 .. 

0.29 

0.18 

0.27 

0.24 

0.24 

0.40 

0.26 

0.44 

0.37 

0.51 

0.27 

0.33 

0.31 

0.37 

0.14 5 

0.093 4 

Concentration 

Factor 
SPMD/Water 

12,000 

13,000 

<MDL 3 
<MDL 3 

22,000 ... 

580 

6,800 

5,300 � 

8,700 

5,800 

8,800 
8,200 

8,000 

15,000 

11,000 

17,000 

12,000 

20,000 

11,000 

16,000 

12,000 

18,000 

5,600 5 

5,100 ... 
--------

Corrected 1'8 

SPMD·Rs 5 

L.JDay 

2.2 

2.6 

<MDL3 
<MDL 3 

4.3 ... 

0.15 

1.3 

0.774 

1.6 

1.1 

1.7 

1.5 

1.5 

2.9 

2.1 

3.4 

2.4 
3.7 

2.1 

3.1 

2.4 

3.7 

1.1 5 

1.0 4 

1 Value between Day 21 control SPMD MDL and MOL (Table 10). These values are presented for information purposes only. 
G SPMD sampling rate nonns/lzed to 1 g triolein. 
7 SPMD sampling rate nonnalized to 1 g SPMD. 
1 Values have been corrected for SPMD spike recovery (OC Table 34). 

SPMD-Rs 7 

l.JDay 

0.40 

0.48 

<MDL3 
<MDL 3 
0.79 4 

0.027 

0.24 

0.14 4 

0.29 

0.20 

0.31 

0.27 

0.27 

0.53 

0.38 

0.62 

0.44 

0.68 

0.38 

0.57 

0.44 

0.68 

0.20 5 

0.18 4 
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Table 45. Day 2, OC Concentrations in 10 ng/L SPMDs 

OCs 

HCB 

pentachloranisole 

atpha-BHC 

lindane 

beta-BHC 

heptachlor 

aldrin 

dacthal 

oxychlordane 

heptachlor epoxlde 

trans-chlordane 

trans-nonachlor 

cis-chlordane 

o,p'-DDE 

p,p'-DDE 

dierdrin 

o,p'-DDD 
/ 

endrln 

cis-nonachlor 

o,p'-DDT 

p,p'-DDD 

p,p'-ODT 

mirex 

p,p'-methoxychlor : 

---------

Rep A Rep B 

18. 18. 

21. 21. 

10. 10. 

8.2 8.3 

29. 
3 29. 

1.8 1.8 

17. 17. 

18. 17. 

22. 23. 

20. 20. 

20 . . 20. 

19. 19. 

19. 19. 

24. 24. 

27. 28. 

26. 27. 

26. 26. 

37. 37. 

2.2. 22. 

17. 17. 

34. 33. 

30. 29. 

24. 24. 

37. 37. 

3 

ng/SPMD 
1'2 

RepC 

18. 

21. 

9.5 

8.2 

30. 
3 

1.8 
� 

17. 

19. 

22. 

20. 

20. 

19. 

19. 

24. 

26. 

26. 

26. 

37. 

23. 

18. 

34. 

30. 

24. 

37. 

Mean 

18. 

21. 

10. 

8.2 

29. 

1.8 

17. 

18. 

22. 

20. 

20. 

19. 

19. 

24. 

27. 

26. 

26. 

37. 

22. 

17. 

34. 

30. 

24. 

. 37. 

1 SPMD is 45.7 em x 2.54 em with 0.5 mL {0.455g) triolein (total SPMD mass= 2.48 g). 

3 

2 Values have been background corrected using means of Day 2 Control SPMDs {Table 6). 

so 

0.0 

0.0 

0.29 

0.058 

---

0.0 

0.0 

1.0 

0.58 

0.0 

0.0 

0.0 

0.0 

0.0 

1.0 

0.58 

0.0 

0.0 

0.58 

0.58 

0.58 

0.58 

0.0 

0.0 

o/o Uncorrected 4 

cv Mean 

0 7.3 

0 8.5 

3 4.0 

1 3.3 
-- 12. 

0 0.73 

0 6.9 

6 7.3 

3 8.9 

0 8.1 

0 8.1 

0 7.7 

0 7.7 

0 9.7 

4 11. 

2 10. 

0 10. 

0 15. 

3 8.9 

3 6.9 

2 14. 

2 12. 

0 9.7 

0 15. 

3 Value between Day 2 control SPMD MDL and MOL {Table 6). These values are presented for information purposes only. 

4 Values have not been corrected tor SPMD spike recovery. 

5 Values Have been corrected for SPMD spike recovery (QC Table 34). 

ng/g 

Corrected 5 

Mean 

10. 

11. 

6.7 

5. 
3 14. 3 

1.5 

11. 

9.5 

8.9 

9.1 

9.4 

8.8 

8.8 

13. 

16. 

14. 

12. 

20. 

13. 

12. 

19. 

22. 

14. 

30. 



co Co) 

18 ° C OC DILUTER STUDY 

Table 45A. Day 2 Concentration Factors and SPMD Sampling Rates in 10 ng/L SPMDs 

Uncorrected 1.2 

Concentration 

OCs Factor SPMD-Rs 4 SPMO-Rs 5 

SPMD/Water LJDay LJDay 

HCB 1.400 3.7 0.88 

pentachloranlsole 1,300 3.5 0.64 

alpha-BHC 410 1.1 0.20 

lindane 350 0.95 0.17 

beta-BHC 1,300, 3.5 
, 0.64 3 

heptachlor 74 0.20 0.037 

aldrin 930 2.5 0.46 

dacthal 730 2.0 0.37 

oxychlordane 1,000 2.7 0.49 

heptachlor epoxide 810 2.2 0.40 

trans-chlordane 920 2.5 0.46 

trans-nonachlor 880 2.4 0.44 

cis-chlordane 920 2.5 0.46 

o,p'-DDE 1,200 3.2 0.59 

p,p'-DDE 1,200 3.3 0.60 

dieldrin 1,000 2.9 0.53 

o,p'-000 1,100 3.2 0.59 

endrin 1,500 4.1 0.75 

cls-nonachlor 810 2.2 0.40 

o,p'-ODT 820 2.2 0.40 

p,p'-DDD 1,600 4.2 0.77 

p,p'-DDT 1,200 3.3 0.60 

mlrex 1.400 3.8 0.7 

p,p'-methoxychlor 1,100 2.9 0.53 

1 SPMD Is 45.7 em x 2.54 em with 0.5 mL (0.455gJ triolein (tots/ SPMD mass= 2.48 g). 
2 Values have not been corrected for SPMD spike recovery. 

Concentration 

Factor. 

SPMO/Water 

1,900 

1,700 

690 

530 
1,500 3 

150 

1,500 

1,000 

1,000 

910 

1,100 

1,000 

1,000 

1,600 

1,800 

1,400 

1,300 

2,000 

1,200 

1,400 

2,100 

2,200 

2,000 

2,100 

Corrected 
1•6 

SPMD-Rs 4 

LJDay 

4.9 

4.6 

1.8 

1.4 

4.0 3 

0.40 

3.8 

2.6 

2.7 

2.5 

2.9 

2.7 

2.8 

4.3 

4.9 

4.1 

3.8 

5.4 

3.1 

3.7 

5.8 

6.1 

5.4 

5.8 

3 Value between Day 2 control SPMD MDL and MQL {Table 6). These values are presented for information purposes only. 
4 SPMD sampling mte normalized to 1 g triolein. 
s SPMD sampling rate normalized to 1 g SPMD. 
� Values have been corrected for SPMD spike recovery (QC Table 34). 

SPMD-Rs 5 

LJDay 

0.90 

0.84 . 

0.33 

0.26 

0.73 3 

0.073 

0.70 

0.48 

0.49 

0.46 

0.53 

0.49 

0.51 

0.79 

0.90 

0.75 

0.70 

0.99 

0.57 

0.68 

1.1 

1.1 

0.99 

1.1 I I 
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Table 46. Day 4, OC Concentrations in 10 ng/L SPMDs 

ng/SPMD 1'2 

OCs % Uncorrected 4 

Rep A RepB RepC Mean SD cv 

HCB 25. 30. 31. 29. 3.2 11 

pentachloranfsole 33. 35. 36. 35. 1.5 4 

alpha-BHC 9.5 11. 12. 11. 1.3 12 

lindane 9.1 10. . 11. 10. 1.0 10 

beta-BHC 37. 43. 45. 42. 4.2 10 

heptachlor 2.2 s 2.6 � 3.1 3 2.6 .1 ----
·---

aldrin 24. 26. 27. 26. 1.5 6 

dacthal 21. 22. 23. 22. 1.0 5 

oxychlordane 36. 39. 41. 39. 2.5 6 

heptachlor epoxide 30. 32. 34. 32. 2.0 6 

trans- chlordane 31. 34. 35. 33. 2.1 6 

trans-nonachlor 29. 32. 33. 31. 2.1 7 

cis-chlordane 29. 33. 32. 31. 2.1 7 

o,p'-DOE 33. 36. 35. 35. 1.5 4 

p,p'-DOE 34. 36. 33. 34. 1.5 4 

dieldrin 35. 39. 30. 35. 4.5 13 

o,p'�OOD 37. 39. 39. 38. 1.2 3 

endrin 49. 54. 55. 53. 3.2 6 

cls-nonachlor 32. 34. 35. 34. 1.5 4 

o,p'-DDT 27. 30. 31. 29. 2.1 7 

p,p'-000 46. 48. 49. 48. 1.5 3 

p,p'-DDT 38. 41. 42. 40. 2.1 5 

mirex 27. 31. 30. 29. 2.1 7 

p,p'-methoxychlor . , 50. 53. 55. . 53. 2.5 5 
-- -- -

1 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass = 2.48 g). 

z Values have been background corrected using means of Day 4 Control SPMDs (Table 7). 
3 Value between Day 4 control SPMD MDL and MQL (Table 7). These values are presented for information purposes only. 

4 Values have not been corrected for SPMD spike recovery. 

5 Values have been corrected for SPMD spike recovery (QC Table 34). 

Mean 

12. 

14. 

4.4 

4.0 

17. 

1. 

10. 

8.9 

16. 

13. 

13. 

13. 

13. 

14. 

14. 

14. 

15. 

21. 

14. 

12. 

19. 

16. 

12. 

21. 

ng/g 

C orrected 5 

Mean 

16. 

18. 

7.3 

6.1 

20. 
3 

2.0 .1 

15. 

12. 

16. 

15. 

15. 

15. 

15. 

19. 

21. 

20. 

18. 

28. 

20. 

20. 

26. 

30. 

17. 

42 . 
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Table 46A. Day 4 Concentration Factors and SPMD Sampling Rates in 10 ng/L SPMDs 

ocs 

HCB 

pentachloranlsole 

alpha·BHC 
lindane 
beta-BHC 

heptachlor 
aldrin 
dacthal 

oxychlordane 

heptachlor epoxlde 

trans-chlordane 
trans-nonachlor 
cis-chlordane 
o,p'-DOE 
p,p'·DDE 
dieldrin 
o,p'-DDD 
endrin 

cis-nonachlor 
o,p'·OOT 
p,p'-000 

p,p'-DDT 
mirex 

p,p'-methoxychlor 
-- --------

Concentration 

Factor 

SPMD/Water 

2,300 

2,100 

450 

420 

1,900 

100 3 

1,400 

890 

1,800 

1,300 

1,500 

1,500 

1,500 

1,700 

1,500 

1,400 

1,700 

2,100 

1,300 

1,400 

2,100 

1,600 

1,700 

1,500 

Uncorrected 1.2 

SPMD-Rs 4 SPMD-Rs 5 

LJDay UDay 

3.0 0.55 

2.9 0.53 

0.62 0.11 

0.58 0.11 

2.5 0.46 

0.15, 0.0273 

1.9 0.35 

1.2 0.22 

2.4 0.44 

1.8 0.33 

2.1 0.38 

1.9 0.35 

2.0 0.37 

2.3 0.42 

2.1 0.38 

1.9 0.35 

2.3 0.42 

2.9 0.53 

1.7 0.31 

1.9 0.35 

3.0 0.55 

' 2.2 0.40 

2.3 0.42 

2.1 0.38 
----

1 SPMD Is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass = 2.48 g). 

2 Values have not been corrected for SPMD splice recovery. 

Concentration 

Factor· 

SPMD/Water 

3,000 

2,700 

750 

640 

2,200 

2003 

2,000 

1,200 

1,800 

1,500 

1,700 

1,700 

1,800 

2,300 

2,300 

2,000 

2,000 

2,800 

1,800 

2,400 

2,900 

3,000 

2,400 

3,000 
-- .. 

Corrected 1'6 

SPMD-Rs 4 

UDay 

3.9 

3.8 

1.0 

0.88 

2.9 

0.30 3 

2.9 

1.6 

2.4 

2.0 

2.4 

2.2 

2.3 

3.1 

3.1 

2.7 

2.7 

3.8 

2.4 

3.2 

4.2 

4.1 

3.2 

4.2 

3 Value between Day 4 control SPMD MDL and MOL (Table 7). These values are presented for Information purposes only. 

4 SPMD sampling rate normalized to 1 g triolein. 

5 SPMD sampling rate normalized to 1 g SPMD. 

8 Values have been corrected for SPMD spike recovery (QC Table 34). 

SPMO-Rs 5 

LJDay 

0.71 

0.70 

0.18 

0.16 

0.53 

0.055 3 

0.53 

0.29 

0.44 I 
0.37 

0.44 

0.40 

0.42 

0.57 

0.57 

0.49 

0.49 

0.70 

0.44 

0.59 

o.n 
0.75 

0.59 

0.77 
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Table 47. Day 8, OC Concentrations in 10 ng/L SPMDs 

OCs 
Rep A 

HCB 59. 

pentachloranlsole 67. 

alpha-BHC 15. 

lindane 14. 

beta-BHC 95. 

heptachlor 5.6 

aldrin 46. 
dacthal 29. 

oxychlordane 67. 

heptachlor epoxlde 56. 

trans-chlordane 61. 

trans-nonachlor 58. 

cis-chlordane 58. 

o,p'-DDE 60. 

p,p'-DDE 59. 

dieldrin 58. 

o,p'-DDD 69. 

endrln 86. 

cis-nonachlor 60. 

o,p'-DDT 53. 
p,p'-DDD 78. 

p,p'-DDT 70. 

mirex 41. 

p,p'-methoxychlor 
.. 

82. 

RepS 

69. 

76. 

14. 

14. 

110. 

5.4 

56. 

30. 
73. 

61. 

70. 

68. 

64. 

-69. 

65. 

67. 

n. 
92. 

68. 

66. 

85. 

77. 

51. 

89. 

ng/SPMD 1'2 

RepC 

51. 

58. 

13. 
12. 

77. 

3.9 

40. 

26. 

57. 

47. 

51. 

49. 

48. 

50. 

47. 

48. 

58. 

74. 

50. 

48. 
68. 

. 

60. 
37. 

73. 

Mean 

60. 

67. 

14. 

13. 
94. 

5.0 

47. 

28. 

66. 

55. 

61. 

58. 

57. 

60. 

57. 

58. 

68. 

84. 

59. 

56. 

77. 

69. 

43. 
. 

81. 

1 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48 g). 

. 

2 Values have been background corrected using means of Day 8 Control SPMDs (Table 8). 

3 Values have not been corrected for SPMD spike recovery. 

4 Values have been corrected for SPMD spike recovery (QC Table 34). 

so 

9.0 

9.0 

1.0 
1.2 

17. 

0.93 

8.1 

2.1 

8.1 

7.1 

9.5 

9.5 

8.1 

9.5 

9.2 

9.5 

9.5 

9.2 

9.0 

9.3 
8.5 

8.5 

7. 2 

8.0 

ng/g 

% Uncorrected 3 Corrected 4 

cv Mean Mean 

15 24. 32. 

13 27. 36. 

7 5.6 9.3 

9 5.2 7.9 

18 38. 44. 

19 2.0 4.0 

17 19. 29. 

8 11. 14. 

12 27. 27. 

13 22. 25. 

16 25. 29. 

16 23. 26. 

14 23. 26. 

16 24. 32. 

16 23. 34. 
16 23. 32. 

14 27. 32. 
11 34. 45. 

15 24. 34. 

17 23. 39. 
11 31. 43. 
12 28. 52. 

17 17. 24. 

10 33. 66. 
I 
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Table 47A. Day 8 Concentration Factors and SPMD Sampling Rates in 10 ng!L SPMDs 

Uncorrected 1.2 

Concentration 

OCs Factor SPMD-Rs s SP.MD-Rs 4 

SPMD/Water UDay UDay 

HCB 4,500 3.� 0.57 

pentachloranisole 4,100 2.8 0.51 

alpha-BHC 580 0.40 0.073 

lindane 550 0.38 0.070 

beta-BHC 4,200 2.8 0.51 

heptachlor 200 0.14 0.026 

aldrin 2,600 1.7 0.31 

dacthal 1,100 o.n 0.14 

oxychlordane 3,000 2.0 0.37 

heptachlor epoxide 2,200 1.5 0.27 

trans-chlordane 2,800 1.9 0.35 

trans-nonachlor 2,600 1.8 0.33 

cis-chlordane 2,700 1.9 0.35 

o,p'-OOE 2,900 2.0 0.37 

p,p'-OOE 2,500 1.7 0.31 

dieldrin 2,300 1.6 0.29 

o,p'-000 . 3,000 2.1 0.38 

endrin 3,400 2.3 0.42 

cis-nonachlor 2,200 1.5 0.27 

o,p'-DDT 2,700 1.8 0.33 

p,p'-000 3,500 2.4 0.44 

p,p'-OOT 2,800 1.9 0.35 

mirex 2,400 1.7 0.31 

p,p'-methoxychlor ' 2,400 1.6 0.29 

' SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48 g). 
2 Values have not been corrected for SPMD spike recovery. 

3 SPMD sampling rate normalized to 1 g triolein. 

• SPMD sampling rate normalized to 1 g SPMD. 
5 Values have been corrected for SPMD spike recovery (QC Table 34). 

Concentration 

Factor 

SPMO/Water 

6,000 

5,500 

1,000 

830 

4,800 

410 

3,900 

1,400 

3,000 

2,500 

3,300 

3,000 

3,100 

3,900 

3,700 

3,200 

3,600 

4,500 

3,100 

4,600 

4,800 

5,200 

3,400 

4,700 

Corrected 1•5 

SPMD-Rs 3 SPMD-Rs 4 

UDay UDay 

4.1 0.75 

3.7 0.68 

0.67 0.12 

0.58 0.11 

3.2 0.59 

0.28 0.051 

2.6 0.46 

1.0 0.18 

2.0 0.37 

1.7 0.31 

2.2 0.40 

2.0 0.37 

2.2 0.40 

2.7 0.49 

2.5 0.46 

2.3 0.42 

2.5 0.46 

3.0 0.55 

2.1 0.38 

3.1 0.57 

3.3 0.6 

3.5 0.64 

2.4 0.44 

3.2 0.59 



CD 
CXI 

18 ° C OC DILUTER STUDY 

Table 48. Day 16, OC Concentrations in 10 ng/L SPMDs 

.OCs 

HCB 

pentachloranlsole 

alpha-BHC 
lindane 

beta-BHC 

heptachlor 

aldrin 

dacthal 

oxychlordane 

heptachlor epoxlde 

trans-chlordane 

trans-nonachlor 

cis-chlordane 

o,p'-DDE 

p,p'-DOE 
dieldrin 

o,p'-DDD 

endrin 

cis-nonachlor 

o,p'-DDT 

p,p'-000 

p,p'-DDT 

mirex 
. 

p,p'-me�hoxychlor 

Rep A Rep B 

85. 100. 

100. 110. 

15. 15. 

12. 13. 

140. 170. 

3.1 3.5 

80. 100. 

33. 34. 

100. 120. 

87. 100. 

100. 120. 

100. 120. 

94. 110. 

110. 140. 

110. 130. 

120. 130. 

140. 160. 

140. 150. 

120. 140. 

110. 140. 

170. 190. 

140. 170. 

56. 83. 

140. 160. 

ng/SPMD 1'2 

RepC 

94. 

110. 

19. 

16. 

160. 

4.3 

93. 

33. 

120. 

97. 
110. 

110. 

100. 

120. 

120. 

140. 

160. 

160. 

140. 

130. 

200. 

160. 

61. 

170. 

Mean 

93. 

110. 

16. 

14. 

160. 

3.6 

91. 

33. 

110. 

95. 

110. 

110. 

100. 

120. 

120. 

130. 

150. 

150. 

130. 

130. 

190. 
160. 

67. 

'teo. 

1 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48 g). 

2 Values have been background corrected using means of Day 16 Control SPMDs (Table 9). 

3 Values have not been corrected for SPMD spike recovery. 

4 Values have been corrected for SPMD spike recovery (QC Table 34). 

so 

7.5 

5.8 

2.3 

2.1 

15. 

0.61 

10. 

0.58 

12. 

6.8 

10. 

10. 

8.1 

15. 

10. 

10. 

12. 

10. 

12. 

15. 

15. 

15. 

14. 

15. 

ng/g 

% Uncorrected 3 Corrected 4 
cv Mean Mean 

8 38. 50. 

5 44. 58. 

14 6.5 11. 

15 5.6 8.5 

9 65. 75. 

17 1.5 3.0 

11 37. 57. 

2 13. 17. 

n 44. 44. 
7 38. 43. 

9 44. 51. 

9 44. 50. 

8 40. 45. 

13 48. 64. 

8 48. 72.. 
8 52. 73. 

8 60. 71. 
7 60. 79. 

9 52. 73. 

12 52. 88. 

8 n. 110. 
9 65. 120. 

21 . 27. 38 . 

9 65. 130. 
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Table 4BA. Day 16 Concentration Factors and SPMD Sampling Rates in 10 ng/L SPMDs 

Concentration 
OCs Factor 

SPMD/Water 

HCB 7,200 

pent.achloranisole 6,700 

alpha-BHC 670 

lindane 590 

beta-BHC 7,100 

heptachlor 150 

aldrin 5,000 

dacthal 1,300 

oxychlordane 4,900 

heptachlor epoxide 3,800 

trans-chlordane 5,000 

trans-nonachlor 5,000 

cis-chlordane 4,800 

o,p'-DDE 5,800 

p,p'-DDE 5,300 

dieldrin 5,200 

o,p'-000 6,700 

endrin 6,000 

cis-nonachlor 
. 

4,700 

o,p'-DOT 6,200 

p,p'-000 8,700 

p,p'-DOT 6,500 

mirex 3,900 

p,p'-methoxychlor 4,600. 

Uncorrected 1'2 

SPMD-Rs3 
LJDay 

2.4 

2.3 

0.23 

0.20 

2.4 

0.051 

1.7 

0.45 

1.7 

1.3 

1.7 

1.7 

1.6 

2.0 

1.8 

1.8 

2.3 

2.1 

1.6 

2.1 

2.9 

2.2 

1.3 

1.6 

SPMD-Rs 4 

UDav 

0.44 

0.42 

0.042 

0.037 

0.44 

0.0093 

0.31 

0.082 

0.31 

0.24 

0.31 

0.31 

0.29 

0.37 

0.33 

0.33 

0.42 

0.38 

0.29 

0.38 

0.53 

0.40 

0.24 

0.29 

1 SPMD is 45.7 em x 2.54 em with 0.5 mL {0.455g) triolein (total SPMD mass= 2.48·g). 
2 Values have not been corrected for SPMD spike recovery. 
3 SPMD sampling rate normalized to 1 g triolein. 

4 SPMD sampling rste normalized to 1 g SPMD. 

5 Values have been co"ected for SPMD spike recovery (QC Table 34). 

Concentration 
Factor 

SPMD/Water 

9,000 

8,800 

1,100 

890 

8,200 

310 

7,700 

1,700 

4,900 

4,300 

5,800 

5,700 

5,400 

7,700 

7,900 

7,300 

7,900 

7,900 

6,600 

10,000 

12,000 

12,000 

5,400 

9,300 

Corrected 1'5 

SPMD-Rs 3 SPMD-Rs 4 

UDay UDay 

3.2 0.59 

3.0 0.55 

0.38 0.07 

0.30 0.055 

2.8 0.51 

0.10 0.018 

2.6 0.48 

0.58 0.11 

1.7 0.31 

1.5 0.27 

2.0 0.37 

1.9 0.35 

1.8 0.33 

2.7 0.49 

2.7 0.49 

2.5 0.46 

2.7 0.49 

2.8 0.51 

2.3 0.42 

3.6 0.66 

4.0 0.73 

4.1 0.75 

1.8 0.33 

3.2 0.59 
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Table 49. Day 28, OC Concentrations in 10 ng/L SPMDs 

OCs 

HCB 

pentachloran lsore 

alpha-BHC 

lindane 

beta-BHC 

heptachlor 

aldrin 

dacthal 
, 

oxychlordane 

heptachlor epoxide 

trans-chlordane 

trans-nonachlor 

cis-chlordane 

o,p'-DDE 

p,p'-DDE 

dieldrin 

o,p'-DDD 

endrin 

cls-nonachlor 

o,p'-ODT 

p,p'-DDD 

p,p'-DDT 

mlrex 't 
p,p'-methoxychlor 

Rep A RepB 

100. 87. 

110. 110. 

14. 13. 

14. 13. 

170. 150. 

3.9 4.0 

110. 100. 

29. 28. 

140. 130. 

110. 100. 

140. 120. 

130. 120. 

130. 110. 

140. 130. 

140. 130. 

140. 130. 

180. 170. 

170. 160. 

150. 140. 

160. 140. 

230. 200. 

210. 180. 

69. 68. 

190. 170. 

ng/SPMD 1'2 

RepC 

84. 

100. 

12. 

13. 

150. 

3.4 

93. 

35. 

120. 

91. 

120. 

110. 

110. 

120. 

120. 

120. 

160. 

150. 

130. 

140. 

190. 

170. 

64. 

160. 

Mean 

90. 

110. 

13. 

13. 

160. 

3.8 

100. 

31. 

130. 

100. 

130. 

120. 

120. 

130. 

130. 

130. 

170. 

160. 

140. 

150. 

210. 

190. 

67. 

170. 

1 SPMD Is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48 g). 

so 

8.5 

5.8 

1.0 

0.58 

12. 

0.32 

8.5 

3.8 

10. 

10. 

12. 

10. 

12. 

10. 

10. 

10. 

10. 

10. 

10. 

12. 

20. 

20. 

2.6 

15. 

2 Values have been background corrected using means of Day 21 Control SPMDs (Table 10). 

3 Values have not been corrected for SPMD spike recovery. 

4 Values have been corrected tor SPMD spike recovery (QC Table 34). 

ng/g 

% Uncorrected 3 Corrected 4 

cv Mean Mean 

9 36. 47. 

5 44. 58. 

8 5.2 8.7 

5 5.2 7.9 

8 65. 75. 

8 1.5 3.0 

9 40. 62. 

12 13. 17. 

8 52. 52 . 

10 40. 45. 

9 52. 60. 

8 48. 55. 

10 48. 55. 
8 52. 69. 

8 52. 78. 

8 52. 73. 

6 69. 82. 

6 65. 86. 

7 56. 79. 
I 

8 60. 100. 

10 85. 120. 

11 77. 140. 

4 27. 38. 

9 69. 140. 
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Table 49A. Day 28 Concentration Factors and SPMD Sampling Rates in 10 ng!L SPMDs 

Concentration 

OCs Factor 

SPMD/Water 

HCB 6,800 

pentachloranisole 6,700 

alpha-BHC 540 

lindane 550 

beta-BHC 7,100 

heptachlor 150 

aldrin 5,400 

dacthal 1,300 

oxychlordane 5,800 

heptachlor epoxide 4,000 

trans-chlordane 5,900 

trans-nonach lor 5,500 

cis-chlordane 5,700 

o,p'-OOE 6,300 

p,p'-DDE 5,700 

dieldrin 5,200 

o,p'-000 7,700 

endrin 6,500 

cis-nonach lor 5,100 

o,p'-DDT 7,100 
p,p'-000 9,600 

p,p'-ODT 7,700 

mirex 3,900 

p,p'-methoxychlor 1 4,900 

Uncorrected 1'2 

SPMD-Rs 3 

UDay 

1.3 

1.3 

0.11 

0.11 

1.4 

0.030 

1.1 

0.24 

1.1 

0.79 

1.2 
1.1 
1.1 

1.2 

1.1 

1.0 

1.5 

1.3 

1.0 

1.4 

1.9 

1.5 

0.75 

1.0 

SPMD-Rs 4 

UDay 

0.24 

024 

0.02 

0.020 

0.26 

0.0055 

0.20 

0.044 

0.20 

0.14 

0.22 

0.2 

0.20 

0.22 

0.20 

0.18 

0.27 

0.24 

0.18 

0.26 
0.35 

0.27 

0.14 

0.18 

1 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass = 2.48 g). 

2 Values have not been corrected for SPMD spike recovery. 

3 SPMD sampling rate normalized to 1 g tritflein. 
" SPMD sampling rate normalized to 1 g SPMD. 

5 Values have been corrected for SPMD spike recovery (QC Table 34). 

Concentration 

Factor 

SPMD/Water 

8,900 

8,800 

900 

830 

8,200 -

310 

8,400 

1,700 

5,800 

4,500 

6,800 

6,300 

6,500 

8,300 

8,600 

7,300 

9,100 

8,600 

7,200 

12,000 

13,000 

14,000 

5,400 

10,000 

Corrected 1•5 

SPMD-Rs 3 SPMD-Rs 4 

lJOay lJDay 

1.7 0.31 

1.7 0.31 

0.18 0.033 

0.17 0.031 

1.6 0.29 

0.060 O.D11 

1.7 0.31 

0.31 0.057 

1.1 0.20 

0.89 0.16 

1.4 0.26 

1.3 0.24 

1.3 0.24 

1.6 0.29 

1.6 0.29 

1.4 0.26 

1.8 0.33 

1.7 0.31 

1.4 0.26 

2.4 0.44 

2.6 0.48 

2.8 0.51 

1.1 0.2 

2.0 0.37 
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Table 50. Day 2, OC Concentrations in 100 ng!L SPMDs 

OCs 

HCB 

pentachloranisole 

alpha-BHC 

lindane 

beta-BHC 

heptachlor 

aldrin 

dacthal 

oxychlordane 

heptachlor epoxide 

trans-chlordane 

trans-nonachlor 

cis-chlordane 

o,p'-DDE 

p,p'-DDE 

dieldrin 

o,p'-000 

endrin 

cis-nonachlor 

o,p'-DDT 

p,p'-DDD 

p,p'-ODT 

mirex .. 

p,p'-methoxychlor 

Rep A RepB 

180 230 

210 250 

110 120 

96 97 
270 360 

24 25 

130 200 

200 200 

180 250 

200 230 

180 220 

170 210 

170 210 

220 280 

290 340 

270 280 

250 290 

370 390 

230 260 

230 280 

350 380 

330 370 

200 290 

450 480 

ng I SPMD 
1'2 

RepC Mean 

190 200 

220 230 

110 110 

92 95 

290 310 

23 24 

140 160 

190 200 

210 210 

200 210 

190 200 

180 190 

180 190 

230 240 

290 310 

260 270 

250 260 

360 370 

230 240 

230 250 

350 360 

330 340 

250 250 

440 460 

1 SPMD is 45.7 em x 2.54 em with 0.5 mL {0.455g) triolein (total SPMD mass== 2.48 g). 

2 Values have been background corrected using means of Day 2 Control SPMDs (Table 6). 

3 Values have not been corrected for SPMD spike recovery. 

4 Values have been corrected for SPMD spike recovery (QC Table 34). 

ng/g 

% Uncorrected 3 Corrected 4 

so cv Mean Mean 

26. 13 81 110 

21. 9 93 120 

5.8 5 44 73 

2.6 3 38 58 

47. 15 130 150 

1.0 4 10 20 

38. 24 65 100 

5.8 3 81 110 

35. 17 85 85 

17. 8 85 96 

21. 11 81 94 

21. 11 77 88 

21. 11 77 88 

32. 13 97 130 

29. 9 130 190 

10. 4 110 150 

23. 9 100 120 

15. 4 150 200 

17. 7 97 140 

29. �2 100 170 

17. 5 150 210 

23. 7 140 260 

45. 18 100 140 

21. 5 190 380 
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Table SOA. Day 2 Concentration Factors and SPMD Sampling Rates in 100 ng/L SPMDs 

Uncorrected 1.:2 

Concentration 

OCs Factor SPMD-Rs 3 SPMO-Rs 4 

SPMD/Water LJDay UDay 

HCB 1,100 3.0 0.55 

pentachloranisole 1,000 2.8 0.51 

alpha-BHC 290 0.81 0.15 

lindane 250 0.70 0.13 

beta-BHC 1,800 4.8 0.88 

heptachlor 77 0.20 0.037 

aldrin 970 2.6 0.48 

dacthal 810 2.2 0.40 

oxychlordane 920 2.5 0.46 

heptachlor epoxide 650 1.8 0.33 

trans-chlordane 900 2.4 0.44 

trans-nonachlor 840 2.3 0.42 

cis-chlordane 790 2.2 0.40 

o,p'-DDE 1,100 2.9 0.53 

p,p'-DDE 1,400 3.7 0.68 

dieldrin 1,100 3.0 0.55 

o,p'-DDD 1,000 2.9 0.53 

endrin 1,500 4.1 0.75 

cis-nonachlor 810 2.2 0.40 

o,p'-DDT 1,200 3.2 0.59 

p,p'-DDD 1,200 3.0 0.55 

p,p'-DDT 1,300 3.4 0.62 

mirex 1,400 3.8 0.70 

p,p'-methoxychlor .. 1,700 4.6 0.84 

1 SPMD is 45. 7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass = 2.48 g). 

2 Values have not been corrected for SPMD spike recovery. 

3 SPMD sampling rate normalized to 1 g triolein. 

4 SPMD sampling rate normalized to 1 g SPMD. 

5 Values have been corrected for SPMD spike recovery (QC Table 34). 

Concentration 

Factor 

SPMD/Water 

1,500 

1,300 

490 

390 

2,100 

150 

1,500 

1,100 

920 

740 

1,000 

960 

910 

1,400 

2,100 

1,500 

1,200 

2,000 

1,200 

2,000 

1,600 

2,400 

1,900 

3,500 

Corrected 1'5 

SPMD-Rs 3 SPMD-Rs 4 

L/Oay UOay 

3.9 0.71 

3.7 0.68 

1.4 0.26 

1.1 0.20 

5.5 1.0 

0.40 0.073 

4.0 0.73 

2.9 0.53 

2.5 0.46 

2.0 0.37 

2.8 0.51 

2.6 0.48 

2.5 0.46 

3.9 0.71 

5.5 1.0 

4.2 0.77 ' 

3.5 0.64 

5.4 0.99 

3.1 0.57 

5.4 0.99 

4.2 0.77 

6.3 1.2 

5.4 0.99 

9.2 1.7 
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Table 51. Day 4, OC Concentrations in 100 ng/L SPMDs 

OCs 

Rep A 

HCB 280 

pentachloranisole 360 

alpha-BHC 140 

lindane 120 

beta-BHC 430 

heptachlor 38 

aldrin 230 

dacthal 250 

oxychlordane 330 

heptachlor epoxide 330 

trans-chlordane 300 

trans-nonachlor 280 

cis-chlordane 280 

o,p'-DDE 320 

p,p'-DDE 370 

dieldrin 400 

o,p'-DDD 400 

endrin 550 

cis-nonachlor 350 

o,p'-DDT 350 

p,p'-DDD 510 

p,p'-DDT 490 

mirex 
., 

290 

p,p'-methoxychlor 620 

Rep B 

350 

410 

150 

130 

520 

44 

290 

260 

410 

380 

360 

350 

330 

370 

420 

450 

440 

590 

390 

400 

550 

530 

350 

690 

ng/ SPMD 
1'2 

RepC Mean 

270 300 

340 370 

140 140 

120 120 

420 460 

45 42 

220 250 

240 250 

320 350 

340 350 

280 310 

270 300 

260 290 

310 330 

360 380 

400 420 

380 410 

530 560 

340 360 

330 360 

500 520 

460 490 

280 310 

620 640 

1 SPMD is 45.7 em x 2.54 em with 0.5 mL {0.455g) triolein (total SPMD mass = 2.48 g). 

2 Values have been background corrected using means of Day 4 Control SPMDs {Table 7). 

3 Values have not been corrected tor SPMD spike recovery. 

4 Values have been corrected for SPMD spike recovery (QC Table 34). 

ng/g 

% Uncorrected 3 Co.rrected 4 

so cv Mean Mean 

44. 15 120 160 

36. 10 '150 200 

5.8 4 56 93 

5.8 5 48 73 

55. 12 190 220 

3.8 9 17 34 

38. 15 100 150 

10. 4 100 130 

49. 14 140 140 

26. 7 140 160 

42. 14 130 150 

44. 15 120 140 

36. 12 120 140 

32. 10 130 170 

32. 8 150 220 

29. 7 170 240 

31. 8 170 200 

31. 6 230 300 

26. 7 150 210 

36. 10 150 250 

26. 5 210 290 

35. 7 200 370 

38. 12 130 180 

40. 6 260 520 
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Table 51 A. Day 4 Concentration Factors and SPMD Sampling Rates in 100 ng/L SPMDs 

Concentration 

OCs Factor 

SPMD/Water 

HCB 1,600 

pentachloranisole 1,600 

alpha-BHC 370 

lindane 320 

beta-BHC 2,700 

heptachlor 130 

aldrin 1,500 

dacthal 1,000 

oxychlordane 1,500 

heptachlor epoxide 1,100 

trans-chlordane 1,400 

trans-nonachlor 1,300 

cis-chlordane 1,200 

o,p'-DDE 1,400 

p,p'-DDE 1,600 

dieldrin 1,700 

o,p'-DDD 1,700 

endrin 2,300 

cis-nonachlor 1,300 

o,p'-DDT 1,800 

p,p'-DDD 1,600 

p,p'-DDT 1,800 

mirex 1,800 

p,p'-methoxychlor ' 2,400 

Uncorrected 1'2 

SPMD-Rs 3 

L/Day 

2.3 

2.2 

0.51 

0.44 

3.6 

0.18 

2.1 

1.4 

2.1 

1.5 

1.9 

1.8 

1.6 

2.0 

2.3 

2.3 

2.3 

3.1 

1.7 

2.3 

2.2 

2.5 

2.3 

3.2 

SPMD-Rs 4 

UDay 

0.42 

0.40 

0.09 

0.081 

0.66 

0.033 

0.38 

0.26 

0.38 

0.27 

0.35 

0.33 

0.29 

0.37 

0.42 

0.42 

0.42 

0.57 

0.31 

0.42 
0.40 

0.46 . 
0.42 

0.59 

1 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48 g). 

2 Values have not been corrected for SPMD spike recovery. 

3 SPMD sampling rate normalized to 1 g triolein. 
" SPMD sampling rate normalized to 1 g SPMD. 
5 Values have been corrected for SPMD spike recovery (QC Table 34). 

Concentration 

Factor 

SPMD/Water 

2,200 

2,200 

620 

490 

3,100 

260 

2,200 

1,300 

1,500 

1,200 

1,700 

1,500 

1,400 

1,900 

2,400 

2,400 

2,000 

3,000 

1,800 

2,900 

2,200 

3,400 

2,500 

4,700 

Corrected 1•5 

SPMD-Rs 3 SPMO-Rs 4 

UDay L/Day 

3.0 0.55 

2.9 0.53 

0.85 0.16 

0.67 0.12 

4.1 0.75 

0.36 0.066 

3.2 0.59 

1.8 0.33 

2.1 0.38 

1.7 0.31 

2.2 0.40 

2.0 0.37 

1.8 0.33 

2.7 0.49 

3.4 0.62 

3.2 0.59 

2.7 0.49 

4.1 0.75 

2.4 0.44 

3.9 0.71 

3.1 0.57 

4.6 0.84 

3.2 0.59 

6.4 1.2 
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Table 52. Day 8, OC Concentrations in 100 ng/L SPMDs 

OCs 

ng I SPMD 
1'2 

Rep A RepS RepC Mean 

HCB 530 750 500 590 

pentachloranisole 660 790 610 690 

alpha-BHC 200 200 180 190 

lindane 160 150 150 150 

beta-BHC 810 1,200 770 930 

heptachlor 67 65 63 65 

aldrin 410 670 400 490 

dacthal 370 340 310 340 

oxychlordane 590 860 630 690 

heptachlor epoxide 630 680 600 640 

trans-chlordane 560 820 550 640 

trans-nonachlor 530 800 530 620 

cis-chlordane 530 700 510 580 

o,p'-DDE 530 840 520 630 

p,p'-DDE 560 790 570 640 
dieldrin 690 770 670 710 

o,p'-DDD 730 800 680 740 

endrin 890 930 850 890 

cis-nonachlor 610 720 580 640 

o,p'-DDT 580 800 560 650 

p,p'-DDD 830 870 780 830 
p,p'-ODT 760 870 730 790 

mirex 400 630 420 480 
., 

p,p'-methoxychlor 900 920 820 880 

' SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass = 2.48 g). 

2 Values have been background corrected using means of Day 8 Control SPMDs (Table 8}. 
3 Values have not been corrected for SPMD spike recovery. 
4 Values have been corrected for SPMD spike recovery (QC Table 34). 

so 

140. 

93. 

12. 

5.8 

240. 

2.0 

150. 

30. 

150. 

40. 

150. 

160. 

100. 

180. 

130. 
53. 

60. 

40. 

74. 

130. 

45. 

74. 

130. 

53. 

ng/g 

% Uncorrected 3 Corrected 4 

cv Mean Mean 

24 240 320 

13 280 370 

6 77 128 
4 60 91 

26 380 440 

3 26 52 

31 200 310 

9 140 180 

22 280 280 

6 260 290 

23 260 300 

26 250 280 

17 230 260 

29 250 330 

20 260 390 
7 290 410 

8 300 360 

4 360 470 

12 260 370 

20 260 440 

5 330 460 
9 320 590 

27 190 270 

6 350 700 
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Table 52A. Day 8 Concentration Factors and SPMD Sampling Rates in 100 ng/L SPMDs 

Concentration 

OCs Factor 

SPMD/Water 

HCB 3,300 

pentachloranisole 3,000 

alpha-BHC 510 

lindane 400 

beta-BHC 5,400 

heptachlor 200 

aldrin 3,000 

dacthal 1,400 

oxychlordane 3,000 

heptachlor epoxide 2,000 

trans-chlordane 2,900 

trans-nonachlor 2,700 

cis-chlordane 2,400 

o,p'-DDE 2,800 

p,p'-DDE 2,800 

dieldrin 2,900 

o,p'-DDD 3,000 

endrin 3,600 

cis-nonachlor 2,200 

o,p'-DDT 3,100 

p,p'-DDD 2,500 

p,p'-DDT 2,900 

mirex 2,600 

p,p'-methoxychlor 3,200 
-

Uncorrected 1'2 

SPMD-Rs 3 

UDay 

2.2 

2.1 

0.35 

0.28 

3.6 

0.14 

2.0 

0.94 

2.1 

1.4 

2.0 

1.9 

1.6 

1.9 

1.9 

2.0 

2.0 

2.4 

1.5 

2.1 

1.8 

2.0 

1.8 

2.2 

SP.MD-Rs 4 

UDay 

0.40 

0.38 

0.064 

0.051 

0.66 

0.026 

0.37 

0.17 

0.38 

0.26 

0.37 

0.35 

0.29 

0.35 

0.35 

0.37 

0.37 

0.44 

0.27 

0.38 

0.33 

0.37 

0.33 

0.40 

1 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass = 2;48 g). 

2 Values have not been corrected for SPMD spike recovery. 

3 SPMD sampling rate normalized to 1 g triolein. 

4 SPMD sampling rate normalized to 1 g SPMD. 
5 Values have been corrected for SPMD spike recovery (QC Table 34). 

Concentration 

Factor 

SPMD/Water 

4,400 

4,000 

850 

610 

6,200 

400 

4,600 

1,800 

3,000 

2,200 

3,300 

3,000 

2,700 

3,700 

4,200 

4,100 

3,600 

4,700 

3,100 

5,200 

3,500 

5,400 

3,700 

6,400 

Corrected 1'5 

SPMD-As 3 SPMD-Rs 4 

VDay UDay 

2.9 0.53 

2.8 0.51 

0.58 0.11 

0.42 0.077 

4.1 0.75 

0.28 0.051 

3.1 0.57 

1.2 0.22 

I 
2.1 0.38 

1.6 0.29 

2.3 0.42 

2.2 0.40 

1.8 0.33 

2.5 0.46 

2.8 0.51 

2.8 0.51 

2.4 0.44 

3.2 0.59 

2.1 0.38 

3.6 0.66 

2.5 0.46 

3.7 0.68 

2.5 0.46 

4.4 0.81 
---··-----
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Table 53. Day 16, OC Concentrations in 100 ng!L SPMDs 

OCs 

Rep A 

HCB 770 

pentach\oraniso\e 940 

alpha-BHC 210 

lindane 170 

beta-BHC 1,200 

heptachlor 72 

aldrin 630 

dacthal 400 

oxychlordane 940 

heptachlor epoxide 910 

trans-chlordane 910 

trans-nonachlor 890 

cis-chlordane 840 

o,p'-DOE 890 

p,p'-DDE 830 

dieldrin 1,100 

o,p'-DDD 1,100 

endrin 1,200 

cis-nonachlor 960 

o,p'-ODT 910 

p,p'-DDD 1,200 

p,p'-DDT 1,100 

mirex 560 
' 

p,p'-methoxychlor 1,200 

Rep B 

930 

990 

210 

. 200 

1,500 

71 

800 

360 

1,200 

970 

990 

990 

960 

1,100 

980 

1,100 

1,200 

1,300 

1.100 

990 

1,300 

1,200 

670 

1,200 

ng/SPMD 
1'2 

RepC Mean 

no 820 

930 950 

200 210 

160 160 

1,200 1,300 

68 70 

630 690 

380 380 

940 1,000 

880 920 

870 920 

840 910 

820 870 

870 950 

810 870 

1,000 1,100 

1,100 1,100 

1,200 1,200 

930 1,000 

870 920 

1,200 1,200 

990 1,100 

550 590 

1,100 1,200 
---··-

1 SPMD is 45. 7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass = 2.48 g). 

2 Values have been background corrected using means of Day 16 Control SPMDs (Table 9). 

3 Values have not been corrected for SPMD spike recovery. 

4 Values have been corrected for SPMD spike recovery (QC Table 34). 

so 

92. 

32. 

5.8 

21. 

170. 

2.1 

98. 

20. 

150. 

46. 

61. 

76. 

76. 

130. 

93. 

58. 

58. 

58. 

91. 

61. 

58. 

110. 

67. 

58. 

ng/g 

% Uncorrected 3 Corrected 4 

cv Mean Mean 

11 330 430 

3 380 500 

3 85 140 

12 73 110 

13 520 600 

3 28 56 

14 280 430 

5 150 190 

15 400 400 

5 370 420 

7 370 430 

8 370 420 

9 350 400 

14 380 510 

11 350 520 

5 440 620 

5 440 520 

5 480 630 

9 400 560 

7 370 630 

5 480 670 

10 440 810 

11 240 340 

5 480 960 
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Table 53A. Day 16.Concentration Factors and SPMD Sampling Rates in 100 ng/L SPMDs 

Concentration 

OCs Factor 

SPMD/Water 

HCB 4,500 

pentachloranisole 4,100 

alpha-BHC 570 

lindane 490 

beta-BHC 7,300 

heptachlor 220 

aldrin 4,200 

dacthal 1,500 

oxychlordane 4,300 

heptachlor epoxide 2,800 

trans-chlordane 4,100 

trans-nonachlor 4,000 

cis-chlordane 3,600 

o,p'-DOE 4,200 

p,p'-DDE 3,800 

dieldrin 4,400 

o,p'-000 4,400 

endrin 4,800 

cis-nonachlor 3,300 

o,p'-DDT 4,400 

p,p'-000 3,700 

p,p'-DDT 4,000 

mirex 3,300 

p,p'-methoxychlor 4,400 

Uncorrected 
1'2 

SPMD-Rs 3 

UDay 

1.5 

1.4 

0.19 

0.17 

2.5 

0.074 

1.4 

0.52 

1.5 

0.97 

1.4 

1.4 

1.2 

1.5 

1.3 

1.5 

1.5 

1.7 

1.1 

1.5 

1.3 

1.4 

1.1 

1.5 

SPMD-Rs 4 

UDay 
0.27 

0.26 

0.035 

0.031 

0.46 

0.014 

0.26 

0.095 

0.27 

0.18 

0.26 

0.26 

0.22 

0.27 

0.24 

0.27 

0.27 

0.31 

0.20 

0.27 

0.24 

0.26 

0.20 

0.27 

1 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48 g). 

2 Values have not been corrected for SPMD spike recovery. 

3 SPMD sampling rate normalized to 1 g triolein. 

4 SPMD sampling rate normalized to 1 g SPMD. 

5 Values have been corrected for SPMD spike recovery {QC Table 34). 

Concentration 

Factor 

SPMD/Water 

5,900 

5.400 

900 

730 
8,500 

430 

6,400 

1,900 

4,300 

3,200 

4,800 

4,600 

4,100 

5,700 

5,700 

6,200 

5,200 

6,300 

4,700 

7,400 

5,200 

7,400 

4,700 

8,700 

Corrected 1'5 

SPMD-Rs 3 SPMD·Rs 4 

LJDay UDay 

2.0 0.37 

1.8 0.33 

0.32 0.059 

0.26 0.048 

2.9 0.53 

0.15 0.027 

2.2 0.40 

0.68 0.12 

1.5 0.27 

1.1 0.20 

1.6 0.29 

1.6 0.29 

1.4 0.26 

2.0 0.37 

1.9 0.35 

2.1 0.38 

1.8 0.33 

2.2 0.40 

1.5 0.27 

2.5 0.46 

1.8 0.33 

2.6 0.48 

1.5 0.27 

3.0 0.55 
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Table 54. Day 28, OC Concentrations in 100 ng/L SPMDs 

OCs 

Rep A 

HCB 1,600 

pentachloranisole 1,900 

alpha-BHC 340 

lindane 260 

beta-BHC 2,600 

heptachlor 95 

aldrin 1,400 

dacthal 540 

oxychlordane 2,100 

heptachlor epoxide 1,700 

trans-chlordane 1,900 

trans-nonach lor 1,800 

cis-chlordane 1 ,BOO 
o,p'-OOE 2,000 

p,p'-OOE 1,700 

dieldrin 2,200 

o,p'-000 2,500 

endrin 2,500 

cis-nonachlor 2,200 

o,p'-DDT 2,000 

p,p'-000 2,900 

p,p'-OOT 2,500 

mirex � 850 

p,p'-methoxychlor 2,500 

Rep B 

1,600 

1,900 

290 

220 

2,500 

85 

1,400 

450 

2,100 

1,600 

1,900 

1,900 

1,800 
2,100 

1,800 

2,100 

2,500 

2,300 

2,100 

1,900 

2,800 

2,200 

970 

2,000 

ng/SPMD 1'2 

RepC Mean 

1,600 1,600 

1,800 1,900 

310 310 

230 240 

2,300 2,500 

88 89 

1,300 1,400 

490 490 

2,000 2,100 

1,600 1,600 

1,800 1,900 

1,800 1,800 

1,700 1,800 

1,900 2,000 

1,700 1,700 

2,100 2,100 

2,400 2,500 

2,300 2,400 

2,100 2,100 

1,800 1,900 

2,700 2,800 

2,200 2,300 

840 890 

2,200 2,200 

1 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48 g). 

---···-

2 Values have been background corrected using means of Day 28 Control SPMDs (Table 10). 
3 Values have not been corrected for SPMD spike recovery. 
4 Values have been corrected for SPMD spike recovery (QC Table 34). 

so 

0. 

58. 

25. 

21. 

150. 

5.1 

58. 

45. 

58. 

58. 

58. 

58. 

58. 

100. 

58. 

58. 

58. 

120. 

58. 

100. 

100. 

170. 

72. 

250. 

ng/g 

% Uncorrected 3 Corrected 4 

cv Mean Mean 

0 650 . 860 

3 770 1,000 

8 130 220 

9 97 150 

6 1,000 1,100 

I 6 36 72 

4 560 860 

9 200 260 

3 850 850 

4 650 730 

3 770 900 

3 730 830 

3 730 830 
5 810 1,100 

3 690 1,000 

3 850 1,200 

2 1,000 1,200 

5 970 1,300 

3 850 1,200 

5 770 1,300 

4 1,100 1,500 

7 930 1,700 

8 360 510 

11 890 1,800 
-- --
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Table 54A. Day 28 Concentration Factors and SPMD Sampling Rates in 100 ng/L SPMDs 

Concentration 

OCs Factor 

SPMD/Water 

HCB 8,900 

pentachloranisole 8,400 

alpha-BHC 870 

lindane 650 

beta-BHC 14,000 

heptachlor 280 

aldrin 8,400 

dacthal 2,000 

oxychlordane 9,200 

heptachlor epoxide 5,000 

trans-chlordane 8,600 

trans-nonachlor 7,900 

cis-chlordane 7,500 

o,p'-DOE 9,000 

p,p'-DOE 7,500 

dieldrin 8,500 

o,p'-000 10,000 

endrin 9,700 

cis-nonachlor 7,100 

o,p'-OOT 9,100 

p,p'-000 8,500 

p,p'-OOT 8,500 

mirex 4,900 

p,p'-methoxychlor 
., 

8,100 

Uncorrected 1'2 

SPMO-Rs 3 
uoay 

1.7 

1.6 

0.16 

0.13 

2.8 

0.054 

1.6 

0.39 

1.8 

1.0 

1.7 

1.5 

1.5 

1.7 

1.5 

1.7 

2.0 

1.9 

1.4 

1.8 

1.7 

1.6 

1.0 

1.6 

SPMD-Rs 4 

UDay 

0.31 

0.29 

0.029 

0.024 

0.51 

0.0099 

0.29 

0.071 

0.33 

0.18 

0.31 
0.27 

0.27 

0.31 

0.27 

0.31 

0.37 

0.35 

0.26 

.0.33 

0.31 

0.29 

0.18 

0.29 

1 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48 g). 

2 Values have noi been corrected for SPMD spike recovery. 

3 SPMD sampling rate normalized to 1 g triolein. 
4 SPMD sampling rate nonnalized to 1 g SPMD. 
5 Values have been corrected for SPMD spike recovery (QC Table 34). 

Concentration 

Factor 

SPMD/Water 

12,000 

11,000 
1,500 

1,000 

15,000 

550 

13,000 

2,600 

9,200 

5,600 

10,000 
9,000 

8,600 

12,000 

11,000 

12,000 

12,000 

13,000 

10,000 

15,000 

12,000 

15,000 

7,000 

16,000 

Corrected 1'5 

SPMD-Rs 3 SPMD-Rs 4 

UDay UDay 

2.2 0.4 

2.1 0.38 

0.27 0.049 

0.20 0.037 

3.2 0.59 

0.11 0.020 

2.5 0.46 

0.51 0.093 

1.8 0.33 

1.1 0.20 

2. 0.37 

1.7 0.31 

1.7 0.31 

2.3 0.42 

2.2 0.4 

2.4 0.44 

2.4 0.44 

I 2.5 0.46 

2.0 0.37 

3.1 0.57 

2.4 0.44 

3.0 0.55 

1.4 0.26 

3.2 0.59 
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Table 55. Day 2, OC Concentrations in 1.0 ng/L SPMDs 

ng/SPMD 2'3 

OCs Uncorrected 7 

Rep A Rep B RepC Mean so 

HCB c::MDL 4 c::MDL 4 <MDL 4 <MDL 4 ........ 

pentachloranisole 2.1 5 <MDL 4 c::MDL 4 5 --- --

alpha-BHC <MDL' c::MDL4 1.1 5 --5 --

lindane 0.61 <MDL <MDL 6 -- --

beta-BHC 1.0 1.7 0.83 1.2 0.46 
heptachlor <MDL4 c::MDL 4 <MDL 4 c::MDL 4 --. 
aldrin 1 - - - - --

dacthal <MDL 4 c::MDL4 c::MDL 4 <MDL4 ......... 

oxychfordane c::MDL 4 c::MDL 4 <MDL4 c::MDL4 --

heptachlor epoxide 0.75 s 6.0 c::MDL4 --- 6 -

trans-atlordane <MDL 4 c::MDL4 <MDL 4 c::MDL 4 -

trans-nonachlor c::MDL 4 <MDL 4 <MDL 4 <MDL 4 --

cis-chlordane <MDL 4 c::MDL4 <MDL 4 c::MDL 4 --

o,p'·DDE c::MDL 4 <MDL 4 c::MDL4 c::MDL4 ·--

p,p'-DDE 4.4 II 4.5 5 3.2 5 4.0 s ·-·-

dieldrin 4.0 5 3.8 5 <MDL 4 3.9 II --

o,p'·DDD 3.6 2.1 0.38 2.0 1.6 

endrin 4.6 6.1 3.9 4.9 -

cis-nonachlor c::MDL 4 11. 5 5.6 5 8.3 II ---

o,p'-DDT c::MDL4 5.3 5 5.7 5 5.5 s --

p,p'-DOD 2.0 1.0 0.61 1.2 0.72 

p,p'-DDT c::MDL' c::MDL4 <MDL 4 <MDL 4 ---

mirex <MDL 4 c::MDL4 <MDL 4 c::MDL 4 -

p,p'-methoxychlor <MDL 4 c::MDL4 c::MDL 4 <MDL 4 ---
--·--···-

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass� 2.48 g). 

3 Values have been background corrected using means of Day 2 Control SPMDs (Table 11). 
4 Value below Day 2 c.ontrol SPMD MDL (Table 11). 

cv 

.. .... -

----
-·--
--

38 
-
........... 
. .... 
--

--
-
--
--
----

---
-··· 

80 

---
---
--

60 

--

---
--

5 Value between Day 2 control SPMD MDL snd MQL (Table 11 ). These values are presented for information purposes only. 

f Value based on n=1. 
7 Values have not been corrected for SPMD spike recovery. 
' Values have been corrected for SPMD spike recovery (QC Table 35). 

Mean 

<MDL 4 

0.85 5 

0.445 

0.25 6 

0.48 

c::MDL 4 
-

c::MDL4 

<MDL 4 

2.4 6 

c::MDL 4 
<MDL 4 

c::MDL 4 

c::MDL4 

1.6 5 

1.6 5 
0.81 

2.0 

3.3 5 

2.2 5 

0.48 

<MDL 4 

c::MDL 4 

<MDL 4 

ng I g 

Corrected 8 

Mean 

c::MDL 4 

1.5 5 
0.945 

0.446 

0.76 

<MDL 4 
--

c::MDL 4 

<MDL 4 

5.3 6 

c::MDL4 
<MDL 4 

c::MDL4 

c::MDL 4 

3.3 5 

2.1 5 

1.0 

2.9 

4.3 5 

2.4 5 

0.62 
<MDL 4 

<MDL 4 

c::MDL" 
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Table 55A. Day 2 Concentration Factors and SPMD Sampling Rates in 1.0 ng/L SPMDs 

Uncorrected 2• 3 Corrected 4 g 

Concentration 

ocs Factor SPMD-Rs 7 SPMD·Rs 1 

SPMD/Water UDay lJDay 

HCB <MDL 4 <MDL 4 <MDL 4 

pentachloranlsole 1,000 5 2.8 s 0.51 5 

alpha-BHC 770 s 2.1 5 0.38 5 

lindane 400' 1.1 ' 0.20' 

beta-BHC 320 0.88 0.16 

heptachlor c:MDL4 c:MDL4 <MDL 4 

aldrin 1 ___ ,_ ·------ -------

dacthal <MDL4 <MDL 4 <MDL4 

oxychlordane <MDL 4 <MDL4 c:MDL 4 

heptachlor epoxlde 1,600' 4.4 ' 0.81 ' 

trans-chlordane <MDL 4 <MDL' <MDL 4 
trans-nonachlor <MDL4 <MDL 4 <MDL' 

cis-chlordane <MDL 4 <MDL 4 <MDL' 

o,p'·DDE <MDL 1 <:MDL 1 <MDL4 

p,p'·DOE 1,200 5 3.4 5 0.62 5 

dieldrin 1,200 5 3.3 5 0.60 5 

o,p'-000 620 1.7 0.31 

endrln 1,200 3.2. 0.59 

cls-nonachlor 2,500 5 7.0 5 1.3 5 

o,p'-DDT 1,700 5 4.7 5 0.86 5 

p,p'-000 340 0.94 0.17 

p,p'·DOT <MDL 4 <:MDL4 <MDL4 

mlrex c:MDL 4 <MDL 4 <MDL 4 

p,p' -methoxychlor <:MDL4 <MDL4 <MDL' 
------

1 Aldrin was not added ro the exposure because It was used as the GC method Internal standard. 

2 SPMD Is 45.7 em x 2.54 ern' with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48 g). 

:� Values have not been corrected for SPMD spike recovery. 
'·value below Day 2 control SPMD MDL (Table 11). 

Concentration 

Factor 

SPMD/Water 

<MDL 4 

1,8005 

1,600 5 

700 6 

. 510 

<MDL 4 

··----

<MDL 4 

<MDL 4 

3,500' 

<MDL 4 
<MDL' 

<MDL 4 

<MDL4 

2,500 5 

1,600 5 

770 
1,700 

3,300 5 

1,800 s 

440 

<MDL 4 

<MDL4 

c:MDL' 
-

5 Value between Day 2 control SPMD MDL and MOL (Table 11 ). These values are presented for Information purposes only. 

rr Value based on n::<1. 

7 SPMD sampling rate normalized to 1 g triolein. 
6 SPMD sampling rate normalized to 1 g SPMD. 

9 Values have been corrected for SPMD spike recovery (QC Table 35). 

SPMD·RS 7 

UDay 

<:MDL 4 

4.9 5 

4.5 5 

1.9' 

1.4 

<MDL 4 

----

<MDL' 

<MDL4 

9.8' 

<MDL 4 

<MDL' 

<MDL 4 

<MDL 4 

6.9 5 

4.2 5 

2.2 

4.6 

9.0 5 

5.2 5 

1.2 

<MDL 4 

<MDL 4 

<MDL4 

SPMD·Rs' 

LJDay 

<MDL 4 

0.905 

0.82 5 

0.35 6 
0.26 

<MDL 4 

.... _ . .. _ 

<MDL4 

<MDL 4 

1.8 6 

<MDL 1 

<MDL 4 

<MDL' 

<:MDL 4 

1.3 5 

0.77 5 

0.40 

0.84 

1.6 5 

0.95 5 

0.22 

<MDL 4 

<MDL 4 

<MDL4 
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Table 56. Day 4, OC Concentrations in 1.0 ng/L SPMDs 

OCs 
Rep A RepB 

HCB <MDL" <MDL 4 
pentachloranlsole <MDL 4 <MDL 4 
alpha-BHC <MDL4 <MDL 4 
lindane <MDL 4 <MDL 4 
beta-BHC 0.93 0.60 

heptachlor 2.8 5 5.3 
5 

aldrin' ·-·· ··-·· 

dacthal <MDL 4 4.0 

oxychlordane 4.6 5 20. 

heptachlor epoxlde 3.5 4.7 

tran!K:hlordane 5.6 5 14. 5 

trans-nonachlor 5.7 5 14. 
s 

cis-chlordane 6.0 12. 

o,p'·DDE 6.6 5 14. 

p,p'·DDE 9.5 22. 

dieldrin 9.0 11. 
o,p'·DDD 7.1 12. 

endrln 14. 18. 

cls-nonachlor 9.5 17. 
o,p'·DDT 11. 5 15. 5 

p,p'-DDD 5.6 4.7 

p,p'-DDT 4.9 5 8.2 5 

mlrex <MDL 4 13. 5 

p,p'-methoxychlor 5.4 5 10. 5 

ng/ SPMD 2.3 

RepC 

<MDL 4 
<MDL4 
<MDL I 

<MDL I 

0.41 

<MDL 4 
----

<MDL' 
<MDL' 

0.35 

<MDL" 
<MDL 4 

3.3 5 

3.3 5 
12. 

5.8 

5.6 
10. 

8.5 
8.5 5 

3.0 

<MDL4 
<MDL' 
<MDL 4 

Mean so 

<MDL4 ··--

<MDL 4 -

<MDL 4 ·--· 

<MDL I --

0.65 0.26 

4.1 
s -----

---- ....... 
II __ ... .. ...... 

8 .. ......... -----

2.9 2.2 

9.8 
5 ........ 

9.9 5 .......... 

9.0 7 -··· 
' ----· --

15. 6.6 

8.6 2.6 

8.2 3.3 

14. 4.0 

12. 4.6 

12. s -----

4.4 1.3 

6.6 5 -----

5 .......... .. ..... 

7.7 5 ·-· 
- ----··· - ----- --···-------

1 Aldrin was not adrled to the exposure because it was used as the GC method internal standard. 
2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48 g). 

3 Values have been background corrected using means of Day 4 ControiSPMDs (Table 12). 

4 Value below Day 4 controiSPMD MDL (Table 12). 

ng /g 

Uncorrected 1 

cv Mean 

- <MDL4 
-- <MDL 4 
--· <MDL I 
·- <MDL' 

40 0.26 

- - 1.7 5 
--- --

---· 1.6 6 
8.1 

II - -

7 6  1.2 

... ......... 4.0 5 
- - 4.0 5 

--·· 3.6 7 
- 5.6 • 

44 6.0 

30 3.5 

4 0  3.3 

29 5.6 

38 4.8 

·--·· 
4.8 5 

30 1.8 

·--· 2.7 5 
-- 5.2 5 
.......... 3.1 5 

5 Value between Day 4 control SPMD MDL and MOL (Table 12). These values are presenter/ for Information purposes only. 

6 Value based on n==1. 

7 Value based on n=2. 
' Values have not been corrected for SPMD spfke recovery. 

' Values have been corrected for SPMD spike recovery (OC Table 35). 

Corrected 9 

Mean 

<MDL 4 
<MDL 4 
<MDL 4 
<MDL I 

0.41 

2.3 5 

---· 
1.8 f 

9.8 6 

2.7 

5.6 5 

5.3 5 
5.3 7 
7.5 6 

12. 

4.5 

4.2 
8.0 

6.2 

5.3 5 

2.3 

3.6 5 
8.1 5 

3.3 5 
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Table 56A. Day 4 Concentratlon Factors and SPMD Sampling Rates in 1.0 ng/L SPMDs 

Uncorrected 2. 3 
Concentration 

OCs Factor SPMD·Rs' SPMO-Rs 11 

SPMD/Water LJDay lJDay 

HCB <MDL4 <MDL 4 <MDL 4 
pentachloranisole <MDL 4 <MD L 4 <MDL4 
alpha-BHC <MDL 4 <MDL4 <MDL1 
lindane <MDL 4 <MDL4 <MDL I 

beta-BHC 170 0.24 0.044 

heptachlor 3,100 5 4.1 6 0.75 6 
aldrin 1 -- -- ................ 

dacthal 890' 1.2 • 0.22 6 

oxychlordane 6,800 • 9.2 • 1.7 6 

heptachlor epoxlde 800 1,1 0.20 

trans-chlordane 3,300 5 4.5 5 0.82 5 

trans-nonachlor 3,300 5 4.5 
5 

0.82 5 

cis-chlordane 3,300 7 4.5 7 0.82 7 

o,p'-DOE 6,3006 8.7 f 1.6 f 

p,p'-DDE 4,600 6.3 1.2 

dieldrin 2,700 3.6 0.66 

o,p'-DDD 2,500 3.5 0.64 

endrin 3,300 4.5 0.82 

cis-nonachlor 3,700 5.1 0.93 

o,p'·DDT 3,7005 5.1 s 0.93 5 

p,p'-DDD 1,300 1.7 0.31 

p,p'·DDT 2,300 6 3.0 5 0.55 6 

mirex 9,000 s 12. s 2.2 5 

p,p'-methoxychlor 2,200 s 3.0 5 0.55 5 
-----·-

1 Afdrin was nor added to the exposure because it was used as the GC method internal standard. 
2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (totaf SPMD mass = 2.48 g). 
s Values have not been corrected for SPMO spike recovery. 
" Value below Day 4 control SPMD MOL (Table 12). 

Concentration 
Factor 

SPMD/Water 
<MDL 4 
<MDL4 
<MDL 4 
<MDL 4 

270 

4,200 s 

--

1,000' 

8,200& 

1,800 

4,700 s 

4,400 f 

4,800 7 

8,400' 
9,200 

3,500 

3,200 

4,700 

4,800 

4,100 5 

1,600 

3,000 5 

14,000 5 

2,400 5 

Corrected 2' 10 

SPMD·Rs' 
LJDay 

<MDL 4 
<MDL 4 
<MDL' 
<MDL1 

0.38 
5.5 s 

................. 

1.3 6 

11. ' 
2.4 

6.3 s 

6.0 s 

6.6 7 
12. • 

13. 

4.6 
4.5 
6.4 

6.6 

5.7 5 

2.2 

3.9 5 

19. s 
3.2 s 

5 Value between Day 4 control SPMD MDL and MQL (Table 12). These values are presented for information purposes only. 
6 Value based on n=1. 
7 Value based on n=2. 
' SPMD sampling rate normafized to 1 g triolein. 
' SPMD sampling rate normalized to 1 g SPMO. 
10 Values have been corrected for SPMD spike recovery (OC Table 35). 

SPMD-Rs 9 

lJDay 

<MDL4 
<MDL 4 
<MDL I 

<MDL4 

0.070 

1.0 5 

--

0.24 6 

2.0 6 

0.44 

1.2 5 
1.1 s 

1.2 7 

2.2 6 

2.4 

0.84 

0.82 

1.2 

1.2 

1.0 5 

0.40 

0.71 5 

3.5 5 

0.59 5 
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Table 57. Day 8, OC Concentrations in 1.0 ng/L SPMDs 

ng /SPMD 2•3 ng/g 

OCs Uncorrected 7 

Rep A RepB RepC Mean so 

HCB 11. 6.7 6.7 8.1 2.5 

pentach loranisole 13. 9.1 10. 11. 2.0 

alpha-BHC 2.1 0.90 s 1.3 s ' - -

lindane <MD L 4 <MDL4 <MDL 4 <MDL4 
-

beta-BHC <MDL4 <MDL 4 <MDL 4 <MDL4 - -

heptachlor 10. 5.4 6.8 7.4 2.4 

aldrin 1 - -- -- ·--- -- .. -.... 

dacthal 5.9 3.7 3.7 4.4 1.3 

oxychlordane 20. 11. 14. 15. 4.6 

heptachlor epoxide 8.1 2.7 3.7 4.8 2.9 

trans-chlordane 20. 11. 14. 15. 4.6 

trans-nonachlor 20. 11. 14. 15. 4.6 

cis-chlordane 21. 13. 15. 16. 4.2 

o,p'-DDE 19. 12. 13. 15. 3.8 

p,p'-DDE 25. 18. 18. 20. 4.0 

dieldrin 20. 13. 13. 15. 4.0 

o,p'-DDD 17. 14. 14. 15. 1.7 
endrin 33. 26. 24. 28. 4.7 

cis-nonachlor 20. 13. 14. 16. 3.8 

o,p'-OOT 23. 14. 17. 18. 4.6 

p,p'-000 14. 8.5 8.8 10. 3.1 

p,p'-ODT 17. 11. 9.5 13. 4.0 

mirex <MDL 4 <MDL4 <MDL 4 <MDL4 
--

p,p'-methoxychlor 23. 19. 17. 20. 3.1 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 SPMD Is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48 g). 

3 Values have been background corrected using means of Day 8 Control SPMDs (Table 13). 

4 Value below Day 8 control SPMD MDL (Table 13). 

cv . 

31 

18 

--

.. _ _ _  

.. _ .. _ .. 

32 

-

30 

31 

60 

31 

31 

·2 6  

25 

20 

27 

11 

17 

24 

26 

31 

31 
-

16 

5 Value between Day 8 control SPMD MDL and MOL (Table 13). These values are presented for information purposes only. 

6 Value based on n=1. 
7 Values have not been corrected for SPMD spike recovery. 
' Values have been corrected for SPMD spike recovery (QC Table 35). 

Mean 

3.3 

4.4 

0.85 6 

<MDL4 

<MDL4 

3.0 

_,_ .. 

1.8 

6.0 

1.9 

6.0 

6.0 

6.5 

6.0 

8.1 

6.0 

. 6.0 

11. 

6.5 

7.3 

4.0 

5.2 

<MDL 4 

8.1 

Corrected a 

Mean 

4.0 

7.7 

1.8 6 

<MDL4 

<MDL4 

4.1 

---

2.0 

7.2 

4.2 

8.5 

8.0 

9.6 

8.0 

17. 

7.7 

7.7 

16. 

8.4 

8.1 

5.2 

6.8 

<MDL4 

8.6 
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Table 57 A. Day 8 Concentration Factors and SPMD Sampling Rates in 1.0 ng/L SPMDs 

Uncorrected 2• 3 

Concentration 

ocs Factor SPMD-Rs 7 SPMD-Rs' 
SPMO/Water L.JDay L.JDay 

HCB 6,200 4.2 0.77 

pentachloranisole 5,200 3.6 0.66 

alpha·BHC 1,500 4 1.0 4 0.18 4 

lindane <MDL 5 <MDl5 <MDL 5 
beta·BHC <MDL 5 <MDL 5 <MDL 5 

heptachlor 5,500 3.7 0.68 

aldrin' -- ... ____ -·--

dacthal 1,000 0.67 0.12 

oxychlordane 5,000 3.4 0.62 

heptachlor epoxlde 1,300 0.88 0.16 

trans-chlordane 5,000 3.4 0.62 

trans-nonachlor 5,000 3.4 0.62 

cis-chlordane 5,900 4.0 0.73 

o,p'-DDE 6,700 4.6 0.84 

p,p'-DDE 6,200 4.2 0.77 

dieldrin 4,600 3.2 0.59 

o,p'-000 4,600 3.2 0.59 

endrln 6,500 4.5 0.82 

cis-nonachlor 5,000 3.4 0.62 

o,p'-ODT 5,600 3.8 0.70 

p,p'-000 2,900 2.0 0.37 

p,p'-DDT 4,300 3.0 0.55 

mirex <MDL 5 <MDL5 <MDL 5 
p,p'-methoxychlor 5,800 3.9 0.71 

1 Aldrin was not added to the:exposure because it was used as the GC method internal standard. 

2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48 g). 

3 Values have not been corrected for SPMD spike recovery. 
4 Value based on n=1. 

5 Value below Day 8 control SPMD MDL (Table 13). 

6 SPMD sampling rate normalized to 1 g triolein. 

7 SPMD sampling rate normalized to 1 g SPMD. 

' Values have been corrected for SPMD spilre recovery (OC Table 35}. 

Com�entration 

Factor 
SPMD/Water 

7,500 

9,200 

3,200 4 

<MDL 5 
<MDL 5 
7,500 

--· 

1,100 

6,000 

2,800 

7,100 

6,700 

8,700 

9,000 

13,000 

5,900 

5,900 

9,400 

6,500 

6,200 

3,700 

5,700 

<MDL 5 
6,100 

Corrected 2' 8 

SPMD-Rs6 

L.JDay 

5.1 

6.3 

2.1 4 

<MDL 5 
<MDL5 

5.0 

--

0.74 

4.1 

2.0 

4.8 

4.5 

5.9 

6.1 

8.6 

4.1 

4.1 

6.4 

4.4 

4.2 

2.6 

3.9 

<MDL 5 
4.1 

SPMO-Rs 7 

L.JDay 

0.93 

1.2 

0.38 4 

<MDL5 
<MDL5 

0.92 

--·-

0.14 

0.75 

0.37 

0.88 

0.82 

1.1 

1.1 

1.6 

0.75 

0.75 

1.2 

0.81 

0.77 

0.48 

0.71 

<MDL 5 
0.75 
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Table 58. Day 16, OC Concentrations in 1.0 ng/L SPMDs 

ng/ SPMD 2'3 

OCs Uncorrected 6 

Rep A Rep B RepC Mean so 

I 
HCB 22. 11. 17. 17. 5.5 

pentachloranisole 30. 17. 25. 24. 6.6 

alpha-BHC 3.4 1.4 4 2.3 2.9 5 ---

lindane 3.6 0.29 1.4 1.8 1.7 

beta-BHC 2.2 0.35 � 1.1 1.7 5 -

heptachlor 28. 16. 20. 21. 6.1 

aldrin 1 --·· ...... - ···-- --·-· - -

dacthal 13. 6.1 10. 9.7 3.5 

oxychlordane 50. 31. 41. 41. 9.5 

heptachlor epoxide 24. 13. 19. 19. 5.5 

trans-chlordane 49. 32. 43. 41. 8.6 

trans-nonachlor 48. 30. 40. 39. 9.0 

cis-chlordane 54. 35. 45. 45. 9.5 

o,p'-ODE 50. 32. 39. 40. 9.1 

p,p'-DDE 49. 34. 43. 42. 7.5 

dieldrin 47. 28. 41. 39. 9.7 

o,p'-000 50. 30. 45. 42. 10. 

endrln 73. 43. 64. 60. 15. 

cis-nonachlor 47. 27. 44. 39. 11. 

o,p'-ODT 49. 36. 47. 44. 7.0 

p,p'-DDD 37. 24. 34. 32. 6.8 

p,p'-DOT 39. 23. 33. . 32. 8.1 

mirex 26. 17. 18. 20. 4.9 
p,p '-methoxychlor 47. 31. 49. 42. 9.9 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48 g). 

3 Values have been background corrected using means of Day 16 Control SPMDs (Table 14). 

cv. 

32 

28 

--

94 

-----

29 

---

36 

23 

29 

21 

23 

21 

23 

18 

25 
24 

25 

28 

16 

21 

25 

25 
24 

4 Value between Day 16 control SPMD MDL and MQL (Table 14). These values are presented for information purposes only. 

5 Value based on n:2. 

6 Values have not been corrected for SPMD spike recovery. 

7 Values have been corrected for SPMD spike recovery (QC Table 35). 

Mean 

6.9 

9.7 

1.2 5 

0.73 

0.69 5 

8.5 

--

3.9 

17. 

7.7 

17. 

16. 

18. 

16. 

17. 

16. 

17. 

24. 

16. 

18. 

13. 

13. 

8.1 

17. 

ng/g 

Corrected 7 

Mean 

8.4 

17. 

2.6 5 

1.3 

1.1 5 

11. 

·-·· .. 

4.3 

20 . 

17. 

24. 

21. 

26. 

21. 

35. 

21. 

22. 

34. 

21. 

20. 

17. 

17. 

13. 

18. 
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Table 58A. Day 16 Concentration Factors and SPMD Sampling Rates in 1.0 ng/L SPMDs 

Uncorrected 2'3 

Concentration 

OCs Factor SPMD--Rs 6 SPMD-Rs 7 

SPMD/Water UDay L.JDay 

HCB 13,000 4.4 0.81 

pentachloranisole 12,000 3.9 0.71 

alpha-BHC 2,100 ,f 0.70 4 
0.13 ,f 

lindane 1,200 0.39 0.071 

beta-BHC 460 ,f 0.16 4 
0.029

4 

heptachlor 15,000 5.3 0.97 

aldrin' _ __ , .. ............. ---··· 

dacthal 2,200 0.74 0.14 

oxychlordane 14,000 4.7 0.86 

heptachlor epoxide 5,100 1.7 0.31 

trans-chlordane 14,000 4.7 0.86 

trans-nonachlor 13,000 4.5 0.82 

cis-chlordane 16,000 5.6 1.0 

o,p'-OOE 18,000 6.2 1.1 

p,p'-DDE 13,000 4.4 0.81 

dieldrin 12,000 4.1 0.75 

o,p'-000 13,000 4.4 0.81 

endrin 14,000 4.9 0.90 

cis-nonach lor 12,000 4.1 0.75 

o,p'-DDT 14,000 4.7 0.86 

p,p'-DDD 9,300 3.1 0.57 

p,p'-DOT 11,000 3.7 0.68 

mirex 14,000 4.7 0.86 

p,p'-methoxychlor 12,000 4.1 0.75 
- -

1 Aldrin was not added to the �xposure because it was used as the GC method internal standard. 
2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass = 2.48 g). 
3 Values have not been corrected tor SPMD spike recovery. 

4 Value based on n=2. 
5 SPMD sampling rate normalized to 1 g triolein. 
6 SPMD sampling rate normalized to 1 g SPMD. 

7 Values have been corrected for SPMD spike recovery (OC Table 35). 

Concentration 

Factor 

SPMD!Water 

16,000 

20,000 

4,600 
4 

2,100 

7304 

20,000 

----

2,400 

17,000 

11,000 

20,000 

18,000 

24,000 

24,000 

27,000 

16,000 

17,000 

20,000 

16,000 

15,000 

12,000 

14,000 

22,000 

13,000 

Corrected 2• 8 

SPMD-Rs 6 

L.JDay 

5.4 

6.8 

1.5 ,f 

0.68 

0.25 
4 

7.2 

-----

0.82 

5.7 

3.8 

6.6 

6.0 

8.2 

8.3 

9.0 

5.3 

5.6 

7.0 

5.3 

5.2 

4.0 

4.9 

7.3 

4.4 

SPMD-Rs 7 

L.JDay 

1.0 

1.2 

0.27 ,f 

0.12 

0.0464 

1.3 

................ 

0.15 

1.0 

0.70 

1.2 

1.1 

1.5 

1.5 

1.6 

0.97 

1.0 

1.3 

0.97 

0.95 

0.73 

0.90 

1.3 

0.81 
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Table 59. Day 2, OC Concentrations in 10 ng/L SPMDs 

ng I SPMD 2.3 

OCs 

Rep A RepB RepC Mean so 

HCB 23 20. 18. 20. 2.5 

pentachloranisole 35 32. 27. 31. 4.0 

alpha-BHC <MDL 4 7.8 5.2 6.5 
5 

·-

lindane 11 12. <MDL 4 12. 
5 --

beta-BHC <MDL 4 15. 16. 16. 
5 

·-·· 

heptachlor 23 27. 27. 26. 2.3 

aldrin 1 ........... --- -·-- ·--- ----
dacthal 27 29. 19. 25. 5.3 

oxychlordane 36 34. 27. 32. 4.7 

heptachlor epoxide 18 9.3 <MDL4 14. 
s ........ 

trans-chlordane 34 29. 23. 29. 5.5 

trans-nonachlor 30 26. 21. 26. 4.5 

cis-chlordane 38 34. 28. 33 . . 5.0 

o,p'-DDE 38 34. 31. 34. 3.5 

p,p'-DDE 22 18. 17. 19. 2.6 

dieldrin 42 39. 28. 36. 7.4 

o,p'-DDD 28 27. 23. 26. 2.6 

endrin 41 46. 35. 41. 5.5 

cis-nonachlor 37 37. 27. 34. 5.8 

o,p'-DDT 32 34. 29. 32. 2.5 

p,p'-DDD 43 47. 37. 42. 5.0 

p,p'-DDT 22 22. 25. 23. 1.7 

mirex 19 13. 12. 15. 3.8 

p,p'-methoxychlor 40 64. 43. 49. 13. 

1 Aldrin was not added to the exposure because it was used as the GC method Internal standard. 

2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass = 2.48 g). 

3 Values have been background corrected using means of Day 2 Control SPMDs (Table 11}. 

4 Value below Day 2 control SPMD MDL (Table 11). 
5 Value based on n=2. 

6 Values have not been corrected for SPMD spike recovery. 

7 Values have been corrected for SPMD spike recovery (QC Table 35). 

ng/g 

Uncorrected 6 Corrected 7 

cv Mean Mean 

13 8.1 9.9 

13 13. 23. 

-- 2.6 5 5.5 
5 

- 4.8 
s 

8.4 
5 

6.5 s 10. 
s --

9 10. 14. 

_ ....... - ---
21 10. 11. 

15 13. 16 . 

5.65 12. 
5 ---

19 12. 17. 

17 10. 13. 

15 13. 19. 

10 14. 19. 

14 7.7 16. 

21 15. 19. 

10 10. 13. 

13 17. 24. 
i 

17 14. 18. 

8 13. 14. 

12 17. 22. 

7 9.3 12. 

25 6.0 9.4 I 
27 20. 21. 
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Table 59A. Day 2 Concentration Factors and SPMD Sampling Rates in 10 ng/L SPMDs 

Uncorrected 2• 3 

Concentration Concentration 

OCs Factor SPMD-Rs 5 SPMD-Rs 8 

SPMO/Water L./Day LJDay 

HCB 15,000 10. 1.8 

pentachloranisole 15,000 7.4 1.4 

alpha-BHC 4,600 4 2.2 4 0.404 

lindane 7,600 4 2.4 4 0.444 
beta-BHC 4,300 4 1.5 4 0.27 4 

heptachlor 18,000 10. 1.8 

aldrin 1 ............... --·- -·---·-· 

dacthal 5,600 2.5 0.46 

oxychlordane 11,000 7.0 1.3 

heptachlor epoxide 3,700 4 1.7 4 0.31 4 
trans-chlordane 10,000 5.5 1.0 

trans-nonachlor 8,000 5.7 1.0 
cis-chlordane 12,000 4.9 0.90 

o,p'-DDE 16,000 7.6 1.4 

p,p'-DDE 5,900 3.5 0.64 

dieldrin 12,000 4.3 0.79 

o,p'-DDD 7,700 3.4 0.62 

endrln 10,000 4.5 0.82 

cis-nonachlor 11,000 4.9 0.90 

o,p'-DOT 10,000 5.3 0.97 

p,p'-000 12,000 5.5 1.0 

p,p'-DOT 7,800 4.0 0.73 
mirex 10,000 4.9 0.90 

p,p'-methoxychlor 14,000 4.1 0.75 

1 Aldrin was not added to th�, exposure because it was used as the GC method internal standard. 
2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triofein (total SPMD mass = 2.48 g). 
3 Values have not been corrected for SPMD spike recovery. 
4 Value based on n=2. 
5 SPMD sampling rate normalized to 1 g triolein. 
6 SPMD sampling rate normalized to 1 g SPMD. 
7 Values have been corrected for SPMD spike recovery (QC Table 35). 

Factor 

SPMO/Water 

19,000 

27,000 

10,000 4 

13,000 4 

6,700 4 

25,000 
---

6,100 

13,000 

8,000 4 

14,000 

11,000 
17,000 

21,000 

12,000 

15,000 

10,000 

14,000 

14,000 

11,000 

16,000 

10,000 

16,000 

15,000 

Corrected 2• 7 

SPMD-Rs 5 SPMD-Rs 8 

LJDay LJDay 

12. 2.2 

13. 2.4 

4.7 4 0.86 4 

4.2 4 o.n• 
2.4 4 0.44 4 

14. 2.6 
---·· ··-·--

2.8 0.51 

8.4 1.5 

3.8 4 0.70 4 

7.7 1.4 

7.6 1.4 

7.2 1.3 

10. 1.8 

7.1 1.3 

5.5 1.0 

4.4 0.81 

6.4 1.2 

6.4 1.2 

5.9 'U 
7.1 1.3 

5.3 0.97 

7.7 1.4 
4.4 0.81 
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Table 60. Day 4, OC Concentrations in 10 ng/L SPMDs 

ng I SPMD 2'3 

ocs Uncorrected 1 

Rep A RepB RepC Mean so 

HCB 43 344 40. 42 6 ----
pentachloranlsole 71 62 62. 65 5.2 

alpha·BHC 11 ' <MDL5 <MDL 5 -- 4 -----

lindane to <MDL5 s.o' - 7 
.... _. 

beta-BHC <MDL5 12 12. 12 e --·---

heptachlor 47 41 51. 46 5.0 

aldrin 1 -- ......... _ ---- -- ----
dacthal 4 1  37 33. 37 4.0 

oxychlordane 83 88 84. 85 2.6 

heptachlor epoxlde 47 38 48. 44 5.5 

trans-chlordane 71 95 91. 86 13. 

trans-nonachlor 66 91 86. 81 13. 

cls·chlordane 82 110 97. 96 14. 

o,p'-DDE 83 78 78. 80 2.9 

p,p'-DDE 50 97 94. 80 26. 

dieldrin 87 110 98. 98 12. 

o,p'-DDD 86 89 100. 92 7.4 

endrln 84 190 180. 150 59. 

cls-nonachlor 78 110 97. 95 16. 

o,p'·DDT 68 89 83. 80 11. 

p,p'·DDD 100 80 80. 87 12. 

p,p'-DDT 49 8 1  61. 64 16. 

mlrex 37 50 51. 46 7.8 

p,p'-methoxychlor 110 150 110. 120 23. 

1 Aldrin was not added to the exposure because ft was used as the GC method Internal standard. 

1 SPMD Is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass = 2.48 g). 

3 Values have been backgr�und corrected using means of Day 4 Control SPMDs (Table 12). 

cv 
-

8 
-

-

-

11 

-·· 

11 

3 

13 

15 

16 

15 
4 

33 

12 

8 

39 

17 

14 

14 

25 

17 

19 

4 Value between Day 4 control SPMD MDL and MQL (Table 12). These values are presented for Information purposes only. 

5 Value below Day 4 control SPMD MDL (Table 12). 

6 Value based on n=2. 

7 Value based on n=1. 

1 Values have not been co"ected for SPMD spike recovery. 
s Values have been corrected for SPMD spike recovery (QC Table 35). 

Mean 

17. B 

26. 

4.4' 

4.01 
4.8' 

19. 

···--

15. 

34. 

18. 

35. 

33. 

39. 

32. 
32. 

40. 

37. 

60. 

38. 

32. 

35. 

26. 

19. 
48. 

ng/g 

Corrected 9 

Mean 

21. 
6 

46. 

9.4' 

7.0 7 

7.6 f 

26. 

_ .. 

17. 

41. 

40. 

49. 

44. 

57. 
43. 
65. 

51. 

47. 

86. 

49. 

36. 

45. 

34. 

30. 
51. 
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Table 60A. Day 4 Concentration Factors and SPMD Sampling Rates in 10 ng/L SPMDs 

Uncorrected 2' 3 

Concentration Concentration 

OCs Factor SPMD-Rs 7 SPMD-Rs 1 
SPMO/Water UDay UDay 

HCB 7,400 4 10. 4 1.8 4 

pentachloranlsole 5,700 7.8 1.4 
alpha-BHC 1,400 5 1.9 5 0.35 5 

lindane 730. 1.0 ' 0.18' 

beta·BHC 400 4 0.55 .f 0.10 4 

heptachlor 6,300 8.4 1.5 
aldrin' 

-··-- ---·-·- -----· 

dacthal 1,400 1.9 0.35 

oxychlordane 6,800 9.4 1.7 

heptachlor epoxlde 2,000 2.6 0.48 

trans-chlordane 6,000 8.2 1.5 

trans-nonachlor 6,600 8.9 1.6 

cis-chlordane 5,300 7.1 1.3 

o,p'·DDE 6,500 9.0 1.6 

p,p'-DDE 5,400 7.5 1.4 

dieldrin 4,300 5.9 1.1 

o,p'·DDD 4,400 6.0 1.1 

endrln 6,000 8.3 1.5 
cls-nonachlor 5,000 6.9 1.3 

o,p'·DDT 4,800 6.7 1.2 

p,p'·DDD 4,200 5.7 1.0 

p,p'-OOT 4,100 5.6 1.0 

mlrex 5,600 7.4 1.4 

p,p'-methoxychlor 3,700 5.1 0.9 

1 Aldrin was not added to the exposure because It was used as the GC method Internal standard. 

2 SPMD Is 45.7 em x 2.54 em with 0.5 mL (0.455g} triolein (total SPMD mass:= 2.48 g). 

3 Values have not been corrected for SPMD splice recovery. 

4 Value based on n=2. 

Factor 
SPMD/Water 

9,1004 

10,000 

2,900 s 

1,300 B 

630 4 

8,700 
--·---

1,500 

8,200 

4,300 

8,400 

8,800 

7,700 

8,800 

11,000 
5,500 

5,500 
8,600 
6,400 

5,500 

5,400 

5,400 

8,800 

3,900 

Corrected 2'' 

SPMD-Rs 7 

UDay 

12. .f 

14. 

4.0 5 

1.8 B 

0.874 

11. 
-----

2.1 

11. 

5.8 

12. 

12. 

10. 

12. 

15. 

7.6 

7.7 

12. 
9.0 

7.4 

7.4 

7.4 

12. 

5.4 

5 Value between Day 4 control SPMD MDL and MOL (Table 12). These values are presented for Information purposes only. 

6 Value based on n•1. 

7 SPMD sampling rate normalized to 1 g triolein. 

' SPMD sampling rate normalized to 1 g SPMD. 
s Values have been corrected for SPMD spike recovery (OC Table 35). 

SPMD-Rs • 

UDay 

2.2 4 

2.6 

0.73 s 

0.33 f 

0.16 .f 

2.0 
---··-

0.38 

2.0 

1.1 
2.2 

2.2 

1.8 

2.2 

2.7 

1,4 

1.4 

2.2 

1.6 

1.4 
1.4 
1.4 
2.2 

1.0 
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Table 61. Day 8, OC Concentrations in 10 ng/L SPMDs 

ng I SPMD 2'3 

OCs 

Rep A Rep B AepC Mean so 

HCB 61. 82. 100. 81. 20. 

pentachloranisole 88. 130. 170. 130. 41. 

alpha-BHC 9.3 13. 19. 14. 4.9 

lindane 9.8 9.6 3.6 7.7 3.5 

beta-BHC 18. 16. 21. 18. 2.5 

heptachlor 76. 95. 120. 97. 22. 

aldrin 1 ---- - -- --- -----

dacthal 53. 59. 70. 61. 8.6 

oxychlordane 130. HO. 260. 190. 67. 

heptachlor epoxide 80. 120. 130. 110. 26. 

trans-chlordane 140. 190. 280. 200. 71. 

trans-nonachlor 140. 180. 280. 200. 72. 

cis-chlordane 150. 220. 320. 230. 85. 

o,p'-DDE 120. 180. 260. 190. 70. 

p,p'-DDE 140. 200. 300. 210. 81. 

dieldrin 160. 210. 300. 220. 71. 

o,p'-DDD 150. 240. 360. 250. 110. 

endrin 260. 350. 490. 370. 120. 
. 

cis-nonachlor 140. 210. 330. 230. 96. 

o,p'-OOT 130. 190. 310. 210. 92. 

p,p'-000 120. 190. 280. 200. 80. 

p,p'-OOT 110. 140. 200. 150. 46. 

mirex 79. 100. 150. 110. 36. 

p,p'-methoxychlor ., 190. 240. 350. 260. 82. 

1 Aldrin w�s not added to the exposure because it was used as the GC method internal standard. 
2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48 g). 
3 Values have been background corrected using means of Day 8 Control SPMDs {Table 13). 
4 Values have not been corrected for SPMD spike recovery. 
5 Values have been corrected for SPMD spike recovery (QC Table 35). 

ng/g 

Uncorrected 4 Corrected 5 

cv· Mean Mean 

25 33. 40. 

32 52. 91. 

35 5.6 12. 

45 3.1 5.4 

14 7.3 12. 

23 39. 53. 

--- --- ---

14 25. 28. 

35 77. 93 . 

24 44. 98. 

36 81. 110. 

36 81. 110. 

37 93. 140. 

37 77. 100. 

39 85. 170. 

32 89. 110. 
I 44 100. 130. 

32 150 . 210. 

42 93. 120. 

44 85. 94. 

40 81. 110. 

31 60. 79. 

33 44. 69. 

32 100. 110. 
----
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Table 61A. Day 8 Concentration Factors and SPMD Sampling Rates in 10 ng/L SPMDs 

Uncorrected 2• 3 

Concentration Concentration 

OCs Factor SPMD-Rs 4 SPMD-Rs 5 

SPMD/Water LJDay l/Day 

HCB 14,000 10. 1.8 

pentachloranisole 11,000 7.8 1.4 

alpha-BHC 1,800 1.2 0.22 

lindane 560 0.39 0.071 

beta-BHC 610 0.41 0.075 

heptachlor 13,000 8.9 1.6 

aldrin 1 ----
--- ----- -·---

dacthal 2,300 1.5 0.27 

oxychlordane 15,000 10. 1.8 

heptachlor epoxide 4,800 3.3 0.60 

trans-chlordane 14,000 9.5 1.7 

trans-nonachlor 16,000 11. 2.0 

cis-chi ordane ·13,000 8.5 1.6 

o,p'-DDE 16,000 11. 2.0 

p,p'-ODE 14,000 9.8 1.8 

dieldrin 9,700 6.6 1.2 

o,p'-000 12,000 8.1 1.5 

endrin 15,000 10. 1.8 

cis-nonachlor 12,000 8.3 1.5 

o,p'-DOT 13,000 8.8 1.6 

p,p'-000 9,600 6.5 1.2 

p,p'-DOT 9,500 6.5 1.2 
mirex 13,000 8.9 1.6 

p,p'-methoxychlor 7,700 5.5 1.0 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 
z SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g} triolein (total SPMD mass = 2.48 g). 
3 Values have not been corrected for SPMD spike recovery. 
4 SPMD sampling rate normalized to 1 g triolein. 
5 SPMD sampling rate normalized to 1 g SPMD. 
6 Values have been corrected for SPMD spike recovery (QC Table 35). 

Factor 

SPMO/Water 

17,000 

20,000 

3,800 

980 

1,000 

18,000 

_ .............. 

2,500 

19,000 
11,000 

19,000 

22,000 

19,000 

20,000 

29,000 

12,000 

15,000 

21,000 

16,000 

14,000 

13,000 

13,000 

20,000 

8,500 

Corrected 2' 6 

SPMD-Rs 4 

LJDay 

12. 

14. 

2.6 

0.68 

0.65 

12. 

-·-···---

1.7 

12. 

7.3 

13. 

15. 

13. 

15. 

20. 

8.5 

10. 

14. 

11. 

9.8 

8.4 

8.6 

14. 

5.9 

SPMD-Rs 5 

LJDay 

2.2 

2.6 

0.48 

0.12 

0.12 

2.2 

..... -. ........ 

0.31 

2.2 

1.3 

2.4 

2.7 

2.4 

2.7 

3.7 

I 1.6 

1.8 

2.6 

2.0 

1.8 

1.5 

1.6 

2.6 

1.1 
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Table 62. Day 16, OC Concentrations in 10 ng/L SPMDs 

. ng I SPMD 2' 3 

OCs 

Rep A Rep B RepC Mean so 

HCB 140 100 130 120 21. 

pentachloranisole 230 160 210 200 36. 

alpha-BHC 16 17 54 29 22. 

lindane 22 13 33 23 10. 

beta-BHC 25 20 13 19 6.0 

heptachlor 150 140 160 150 10. 

aldrin 1 --- ........ , .. --·-- .......... --

dacthal 100 77 100 92 13. 

oxychlordane 250 230 210 230 20. 

heptachlor epoxide 170 140 130 150 21. 

trans-chlordane 240 250 210 230 21. 

trans-nonachlor 210 230 190 210 20. 

cis-chlordane 280 280 230 260 29. 

o,p'-ODE 290 220 270 260 36. 

p,p'-DDE 170 270 140 190 68. 

dieldrin 280 270 230 260 26. 

o,p'-DDD 330 290 320 310 21. 

endrin 260 450 240 320
. 

120. 

cis-nonachlor 240 260 210 240 25. 

o,p'-ODT 240 300 240 260 35. 

p,p'-DDD 380 250 370 330 72. 

p,p'-DDT 160 180 210 180 25. 

mirex 130 140 140 140 5.8 

p,p'-methoxychlor � 310 320 210 280 61. 
--

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 SPMD is 45. 7 em x 2.54 em with 0.5 mL {0.455g) triolein (total SPMD mass = 2.48 g). 

3 Values have been background corrected using means of Day 16 Control SPMDs {Table 14}. 

4 Values have not been corrected for SPMD spike recovery. 

5 Values have been corrected for SPMD spike recovery (QC Table 35). 

ng/g 

Uncorrected 4 Corrected 5 

cv Mean Mean 

18 48. 59 

18 81. 140 

76 12. 26 

43 9.3 16 

32 7.7 12 

7 60. 81 

-- ......... __ --·-· 

14 37. 41 

9 93. 110 

14 60. 130 

9 93. 130 

10 85. 110 

11 100. 150 

14 100. 130 

36 77. 160 

10 100. 130 

7 130. 170 

38 130. 190 

10 97. 130 

13 100. 110 

22 130. 170 

14 73. 100 

4 56. 88 

22 110. 120 
---
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Table 62A. Day 16 Concentration Factors and SPMD Sampling Rates in 10 ng/L SPMDs 

Uncorrected 2• 3 

Concentration Concentration 

OCs Factor SPMD-Rs 4 SPMD-Rs 5 

SPMO/Water UOay UOay 

HCB 21,000 7.2 1.3 

pentachloran isole 18,000 6.0 1.1 

alpha-BHC 3,800 1.2 0.22 

lindane 1,700 0.58 0.11 

beta-BHC 640 0.22 0.040 

heptachlor 20,000 6.9 1.3 

aldrin 1 ___ ......... .. ...... _ ---···· 

dacthal 3,400 1.2 0.22 

oxychlordane 19,000 6.3 1.2 
heptachlor epoxide 6,500 2.2 0.40 
trans-chlordane 16,000 5.5 1.0 

trans-nonachlor 17,000 5.8 1.1 

cis-chlordane 14,000 4.8 0.88 

o,p'-OOE 20,000 7.3 1.3 

p,p'-ODE 13,000 4.4 0.81 

dieldrin 11,000 3.9 0.71 
o,p'-000 15,000 5.0 0.92 

endrin 13,000 4.4 0.81 

cis-nonachlor 13,000 4.3 0.79 

o,p'-OOT 15,000 5.4 0.99 

p,p'-000 15,000 5.4 0.99 

p,p'-DDT 12,000 3.9 0.71 
mirex 16,000 5.7 1.0 

p,p'-methoxychlor 8,500 3.0 0.55 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48 g). 
3 Values have not been corrected for SPMD spike recovery. 

4 SPMD sampling rate normalized to 1 g triolein. 

5 SPMD sampling rate normalized to 1 g SPMD. 

6 Values have been corrected for SPMD spike recovery (QC Table 35). 

Factor. 

SPMOIWater 

26,000 

30,000 

8,100 

2,900 

1,000 

27,000 

--

3,700 

22,000 

14,000 

22,000 

22,000 

20,000 

27,000 

27,000 

14,000 
20,000 

19,000 

17,000 

17,000 

20,000 

16,000 

26,000 

9,200 

Corrected 2' 6 

SPMD-Rs 4 

UDay 

8.8 

11. 

2.6 

1.0 

0.35 

9.3 

.............. 

1.3 

7.6 

4.9 

7.7 

7.7 

7.1 

9.7 

9.0 

5.0 
6.4 

6.3 

5.6 

6.0 

7.0 

5.1 

8.9 

3.2 

SPMO-Rs 5 

UDay 

1.6 

2.0 I 

0.48 I 0.18 

0.064 

1.7 

.._ ... __ 

0.24 

1.4 

0.90 
1.4 

1.4 

1.3 

1.8 

1.6 

0.92 

1.2 ' 

1.2 

1.0 

1.1 

1.3 

0.93 

1.6 

0.59 
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Table 63. Day 2, OC Concentrations in 100 ng/L SPMDs 

ng/SPMD 2'3 

OCs 

Rep A RepB AepC Mean so 

HCB 270 260 220 250 26. 

pentachl oranisole 450 410 380 410 35. 

alpha·BHC 190 170 200 190 15. 

lindane 120 100 130 120 15. 

beta-BHC 110 100 120 110 10. 

heptachlor 270 210 230 240 31. 

aldrin 1 --· --·- .......... -- --· 

dacthal 310 300 310 310 5.8 

oxychlordane 420 380 370 390 26. 

heptachlor epoxide 240 290 280 270 26. 

trans-chlordane 380 330 330 350 29. 

trans-nonach\or 350 300 300 320 29. 

cis-chlordane 410 380 370 390 21. 

o,p'-DDE 410 360 360 380 29. 

p,p'-DDE 210 180 180 190 17. 

dieldrin 430 430 420 430 5.8 

o,p'-000 470 520 440 480 40. 

endrin 470 460 460 460 5.8 

cis-nonachlor 390 370 370 380 12. 

o,p'-DOT 310 230 290 280 42. 

p,p'-ODD 540 570 510 540 30. 

p,p'-ODT 270 210 270 250 35. 

mirex 250 200 200 220 29. 

p,p'-methoxychlor .. 290 280 300 290 10. 

1 Afdrin was not added to the exposure because it was used as the GC method internal standard. 

2 SPMD is 45.7 em x 2.54 em with 0.5 mL {0.455g) triolein (total SPMD mass = 2.48g). 

3 Values have been background corrected using means of Day 2 Control SPMDs (Table 11). 

4 Values have not been corrected for SPMD spike recovery. 

5 Values have been corrected for SPMD spike recovery (QC Table 35). 

ng/g 

Uncorrected 4 C orrected 5 
cv Mean Mean 

10 100 120 

9 170 300 

8 77 160 

13 48 84 

9 44 70 

13 97 130 

--- ·-··· 
--·--

2 130 140 

7 160 190 

10 110 240 

8 140 200 

9 130 170 

5 160 240 

8 150 200 

9 77 160 

1 170 220 

8 190 240 

1 190 270 

3 150 190 

15 110 120 

6 220 290 

14 100 130 

13 89 140 

3 120 130 
--- ----·------------
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Table 63A. Day 2 Concentration Factors and SPMD Sampling Rates in 100 ng/L SPMDs 

Uncorrected 2' 3 

Concentration 

OCs Factor SPMO-Rs 4 SPMD-Rs 5 

SPMO/Water LJDay LJDay 

HCB 2,500 6.9 1.3 

pentachloranlsole 2.,300 6.2 1.1 

alpha-BHC 700 1.9 0.35 
lindane 480 1.3 0.24 

beta-BHC 370 1.0 0.18 

heptachlor 2,600 7.1 1.3 

aldrin 1 _ .......... ...., ___ ··-·-··-

dacthal 1,100 2.8 0.51 

C?xychlordane 2,400 6.4 1.2 

heptachlor epoxide 1,100 3.0 0.55 

trans-chlordane 2,000 5.4 0.99 

trans-nonachlor 2,100 5.6 1.0 

cis-chlordane 2,000 5.3 0.97 

o,p'-DDE 2,300 6.5 1.2 

p,p'-DDE 1,300 3.5 0.64 

dieldrin 1,800 4.9 0.90 

o,p'-DDD 2,000 5.4 0.99 

endrjn 2,000 5.3 0.97 

cis-nonach lor 1,700 4.8 0.88 

o,p'-DDT 1,600 4.4 0.81 

p,p'-DDD 2,300 6.3 1.2 

p,p'·DDT 1,400 3.9 0.71 

mirex 2,000 5.5 1.0 

p,p'-methoxychlor 1,300 3.3 0.60 
� 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48 g). 
3 Values have not been corrected for SPMD spike recovery. 

4 SPMD sampling rate normalized to 1 g triolein. 
5 SPMD sampling rate normalized to 1 g SPMD. 
6 Values have been corrected for SPMD spike recovery (QC Table 35). 

Concentration 

Factor 

SPMD/Water 

3,000 

4,100 

1,500 

840 

580 

3,500 

.................. 

1,200 

2,800 

2,400 

2,800 

2,700 

3,000 

3,100 

2,700 

2,300 

2,500 

2,800 

2,200 

1,700 

3,100 

1,900 

3,200 

1,400 

Corrected 
2' 6 

SPMO-Rs 4 

LJDay 

8.4 

11. 

4.0 

2.3 

1.6 

9.6 

., .............. 

3.1 

7.7 

6.7 

7.6 

7.5 

7.8 

8.7 

7.1 

6.3 

6.9 

7.6 

6.2 

4.9 

8.2 

5.1 

8.6 

3.5 

SPMD-Rs 5 

UOay 

1.5 

2.0 

0.73 

0.42 

0.29 

1.8 

-------

0.57 

1.4 

1.2 

1.4 

1.4 

1.4 

1.6 

1.3 

1.2 I 1.3 

1.4 

1.1 

0.90 

1.5 

0.93 

1.6 

0.64 
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Table 64. Day 4, OC Concentrations in 100 ng/L SPMDs 

ng /SPMD 2•3 

OCs 
Rep A 4 RepB RepC Mean 5 so 

HCB _ _ , _ 290 400 350 --

pentachloranisole -·- 470 670 570 
---

alpha·BHC ·-·- 200 190 200 ---

lindane -- 150 150 150 ---

beta·BHC ·····- 110 120 120 ---· 
heptachlor 

-
- 350 390 370 ---

aldrin 1 --- -
---- ........... ··-- ··-·· 

dacthal a.,..,.,. . ., 320 360 340 --· 
oxychlordane -··- 510 690 600 --

heptachlor epoxide - 390 430 410 ··---
trans-chlord ane - 550 600 580 -

trans-nonachlor --- 520 570 550 --

cis-
chlordane ... -.... 590 670 630 --

o,p'-DDE -- 460 660 560 --·-
p,p'-DDE -- 420 330 380 --

dieldrin ...... - 660 670 670 ----

o,p'-DDD ---- 670 850 760 --

endrin __ .... 1,300 720 1,000 --

cis-non achlor --·- 630 650 640 ·-- -
o ,p'

-
DDT -- -- 520 520 520 ···--

p,p'-DDD --- 700 870 790 --

p,p'-DDT ... ..... 450 480 470 -

mirex ......... 280 350 320 ---

p,p'-methoxychlor 

··
-·· 510 480 500 

····--
. 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48g}. 

3 Values have been background corrected using means of Day 4 Control SPMDs (Table 12). 

4 Sample lost during analysis. 

5 Values based on n=2. 

6 Values have not been co"ected for SPMD spike recovery. 
7 Values have been corrected for SPMD spike recovery (QC Table 35). 

ng/g 

Uncorrected 5• 6 Corrected 5' 7 

cv Mean Mean 

- 140 170 
- 230 400 
- 81 170 
- 60 110 
-- 48 76 
- 150 200 
-- ...... _ ---·-
-·-·· 140 160 

-- 240 290 

-- 170 380 
- 230 320 
-- 220 290 
- 250 370 
-- 230 310 
- 150 310 
--- 270 350 
- 310 400 
-- 400 570 -

- 260 340 
··"-·- 210 230 -

- 320 420 
- 190 250 I -- 130 200 
- 200 210 
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Table 64A. Day 4 Concentration Factors and SPMD Sampling Rates in 100 ng/L SPMDs 

Uncorrected 2' 3. 4 

Concentration Concentration 

OCs Factor SPMD-Rs 11 SPMD-Rs 6 

SPMD/Water UDay LJDay 

HCB 3,500 4.8 0.88 

pentachloranisole 3,200 4"3 0.79 

alpha-BHC 740 1.0 0.18 

lindane 600 0.83 0.15 

beta-BHC 400 0.55 0.10 

heptachlor 4,100 5.5 1.0 

aldrin 1 -·--· ··-··- ··-.. -

dacthal 1,200 1.6 0.29 

oxychlordane 3,600 4.9 0.90 

heptachlor epoxlde 1,700 2.3 0.42 

trans-chlordane 3,200 4.5 0.82 

trans-nonachlor 3,500 4.8 0.88 

cis-chlordane 3,100 4.3 0.79 

o,p'-DDE 3,600 4.8 0.88 

p,p'-DDE 2,500 3.5 0.64 

dieldrin 2,800 3.8 0.70 

o,p'-DDD 3,200 4.3 0.79 

endrln 4,200 5.8 1.1 

cis-nonachlor 3,000 4.0 0.73 

o,p'-DDT 3,000 4.1 0.75 

p,p'-DDD 3,400 4.6 0.84 

p,p'·DDT 2,700 3.7 0.68 

mirex 3,000 4.0 0.73 

p,p'-methoxychlor 2,100 2.9 0.53 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 SPMD is 45.7 em x 2.54 em with 0.5 mL {0.455g) triolein (total SPMD mass= 2.48 g). 

3 Values have not been corrected for SPMD spike recovery. 

4 Value based on n=2. 
5 SPMD sampling rate normalized to 1 g triolein. 

6 SPMD sampling rate normalized to 1 g SPMD. 
7 Values have been corrected for SPMD spike recovery (QC Table 35). 

Factor 

SPMD/Water 

4,300 

5,500 

1,500 

1,100 

630 

5,400 

·---· 

1,300 

4,300 

3,800 

4,500 

4,600 
4,600 

4,800 

5,300 

3,600 

4,100 

6,000 

3,900 

3,300 

4,400 

3,600 

4,500 

2,200 

Corrected z. 4' 7 

SPMD·Rs 5 SPMD-Rs 6 

LJDay UDay 

5.9 1.1 

7.5 1.4 

2.1 0.38 

1.5 0.27 

0.87 0.16 

7.4 1.4 

--·-- --

1.8 0.33 

5.9 1.1 

5.1 0.93 

6.3 1.2 

6.4 1.2 

6.3 1.2 

6.4 1.2 

7.1 1.3 

4.9 0.90 

5.5 1.0 

8.3 1.5 

5.2 1.0 

4.6 0.84 

6.0 1.1 

4.9 0.90 

6.3 1.2 

3.1 0.57 
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26 ° C OC DILUTER STUDY 

Table 65. Day 8, DC Concentrations in 100 ng/L SPMDs 

OCs 

Rep A 

HCB 550 

, pentachloranisole 880 

alpha-BHC 330 

lindane 190 

beta-BHC 130 
heptachlor 610 

aldrin 1 --

dacthal 420 

oxychlordane 970 

heptachlor epoxide 900 

trans-chlordane 990 
trans-nonachlor 960 

cis-chlordane 1,100 

o,p'-DDE 820 

p,p'-DDE 790 

dieldrin 1,100 

o,p'-000 1,200 
endrin 2,100 

cis-nonachlor 1,100 

o,p'·DDT 840 

p,p'-000 1,300 

p,p'-DDT 680 

mirex 570 
p,p'-meihoxychlor 700 

RepS 4 

·····-

-···· 

--

-

-

-

--·· 

---·· 

--

···-

-

-

-··-· 

·--· 

-
--

-

-

--

. ···-· 

·· - ·  

----

---

-
-

···-

ng fSPMD 2•3 

Rep C 4 Mean 5 

--··· ...... -

............. ......... 

---- -----

- .......... 

-...- .......... 

- -·-· 

·-- · - -

.......... --·-·· 

·-·-- -----

·-·- --
-

- ·----

----· -----

··-·· -----

-- ---

··-- - --

--- ........ 

--- --

- _ ...... .. 

······- .......... 

··-- -··-

---- _ ..... 

-··-· -··· 

- ··--·· · 

-·-- ......... 

so 
.......... 

__ .. ,., 

---

----· 

___ .. 

........... 

.......... 

--

--··· 

-

-

---

·---

......... 

·-··· 

-

--

.. ......... 

. ......... 

··-· 

_ ...... 

---

-
--

............ 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass� 2.4Bg). 

3 Values have been background corrected using means of Day 8 Control SPMDs (Tabfe 13). 

4 Sample lost during analysis. 

5 Values based on n=1. 

6 Values have not been corrected for SPMD spike recovery. 

7 Values have been-corrected for SPMD spike recovery (QC Table 35). 

ng/g 

Uncorrected s. 6 Corrected 5" 1 
cv Mean Mean 

--··· 220 270 

---- 350 610 

......... 130 280 

----- 77 140 
- 52 83 
--- 250 340 
- -- -

--- 170 190 
___ .. 390 470 

-- 360 800 

----- 400 560 
---- 390 520 
·--· 440 650 
·····- 330 440 
-- 320 650 

----- 440 560 
--- 480 620 
- 850 1,200 

. ...... 440 570 

__ .... 340 380 

·-·· 520 680 

- 270 360 
- 230 360 
... .......... 280 300 
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26 ° C OC DILUTER STUDY 

Table 65A. Day 8 Concentration Factors and SPMD Sampling Rates in 100 ng/L SPMDs 

Uncorrected 2· 3• 4 

Concentration Concentration 

OCs Factor SPMD-Rs s SPMD-Rs 6 

SPMD/Water UDay UDay 

HCB 5,500 3.8 0.70 

pentachloranisole 4,800 3.3 0.60 

alpha-BHC 1,200 0.83 0.15 

lindane 770 0.52 0.095 

beta-BHC 430 0.30 0.055 

heptachlor 6,800 4.5 0.82 

aldrin 1 --- --- ---

dacthal 1,400 0.96 0.18 

oxychlordane 5,800 4.0 0.73 

heptachlor epoxide 3,600 2.5 0.46 

trans-chlordane 5,600 3.8 0.70 

trans-nonachlor 6,200 4.2 0.77 

cis-chlordane 5,400 3.7 0.68 

o,p'·DDE 5,200 3.5 0.64 

p,p'·DDE 5,400 3.7 0.68 

dieldrin 4,500 3.1 0.57 

o,p'-ODD 4,900 3.4 0.62 

endrin 8,900 6.1 1.1 

cis-nonachlor 5,000 3.4 0.62 

o,p'·DDT 4,900 3.3 0.60 

p,p'-DDD 5,500 3.8 0.70 

p,p'·DDT 3,900 2.7 0.49 

mirex 5,200 3.6 0.66 
p,p'-methoxychlor 2,900 2.0 0.37 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass = 2.48 g). 
3 Values have not been corrected for SPMD spike recovery. 

4 Value based on n=1. 
5 SPMD sampling rate normalized to 1 g triolein. 

6 SPMD sampling rate normalized to 1 g SPMD. 
7 Values have been corrected for SPMD spike recovery (DC Table 35). 

Factor 

SPMD/Water 

6,800 

8,400 

2,500 

1,400 

690 

9,200 

--

1,600 

7,000 

8,000 

7,900 

8,300 

8,000 

6,900 

11,000 

5,800 

6,400 

13,000 

6,500 

5,400 

7,200 

5,100 

8,200 

3,100 

Corrected 2• 4' 7 

SPMD-Rs 5 SPMD-Rs 6 

UDay UDay 

4.6 0.84 

5.8 1.1 

1.8 0.33 

0.91 0.17 

0.48 0.088 

6.1 1.1 

----· --

1.1 0.20 

4.8 0.88 

5.6 1.0 

5.4 0.99 

5.6 1.0 

5.4 0.99 

4.7 0.86 

7.6 1.4 

4.0 0.73 

4.4 0.81 

8.7 1.6 

4.4 0.81 

3.7 0.68 

4.9 0.90 

3.6 0.66 

5.6 1.0 

2.1 0.38 
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26 ° C OC DILUTER STUDY 

Table 66. Day 16, OC Concentrations in 100 ng/L SPMDs 

ng /SPMD 2'3 

OCs 

Rep A Rep 84 RepC4 Mean 5 SD 

HCB 1,500 ---- ----- ·
- _ ....... 

pentachloranisole 2,400 ·- --·-· .......... ......... ... 

alpha-BHC 460 -
- -- --- ·---

lindane 310 - -- ·-
-· ·--· 

beta-BHC 300 - - -··- -

heptachlor 1,200 -·- ·----- ---- ......... -

aldrin 1 -- --- ·--- --· ........... 

dacthal 1,000 --- --· ----- --· 

oxychlordane 2,300 -
- -

- ----- ----

heptachlor epoxide 1,800 -
-- ----- -

trans-chlordane 2,200 - - - ... _ ..... 

trans-nonachlor 2,000 - ----
- --- - ........... 

cis-chlordane 2,400 ..__,,, .. ----- ----- --·-· 

o,p'-DDE 2,300 · --
-

- ----- ....... -

p,p'-DDE 1,200 -
-- --- ........... 

dieldrin 2,500 - - - ---- ----- ·-·--

o,p'-DDD 3,700 --- -
-

--- ----

endrin 2,400 -
-- -·-- - -- ............ 

cis-nonachlor 2,400 ---
--- --- -

-

o,p'·DDT 1,500 -- - -- ··-·- --·--

p,p'-DDD 4,000 ---- -
- ··--- ---

p,p'-DDT 1,200 - - ····- .......... 

mirex 1,100 -- - ......... -

p,p'-methoxychlor 1,200 -
- ···- -····-

·---

.. 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 
2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48g). 

3 Values have been background corrected using means of Day 16 Control SPMDs (Table 14). 

4 Sample lost during analysis • 

.1 Values based on n=1. 

6 Values have not been corrected for SPMD spike recovery. 
7 Values have been corrected for $PMD spike recovery (QC Table 35). 

ng I g 

Uncorrected 5• • Corrected s. 7 

cv Mean Mean 

----· 600 730 
---- 970 1,700 
·-·- 190 400 
.......... 130 230 
........ 120 190 
--- 480 650 
·--· ··- ----

·-· ·  400 440 
·- 930 1,100 

----· 730 1,600 
·--- 890 1,300 
- 810 1,100 
···

- 970 1,400 
-

- 930 1,200 
-- 480 980 
........ 1,000 1,300 
--- 1,500 1,900 
--- 970 1,400 
··-- 970 1,300 
-·-·· 600 670 
.......... 1,600 2,100 
--- 480 630 
.. ........ 440 690 
............ 480 510 
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26 ° C OC DILUTER STUDY 

Table 66A. Day 16 Concentration Factors and SPMD Sampling Rates in 100 ng/L SPMDs 

Uncorrected 2• 3• 4 

Concentration Concentration 

OCs Factor SPMD·Rs 5 SPMD-Rs 6 

SPMD/Water UOay LJDay 

HCB 15,000 5.2 0.95 

pentachloranlsole 13,000 4.5 0.82 

alpha·BHC 1,700 0.58 0.11 

lindane 1,300 0.43 0.079 

beta·BHC 1,000 0.34 0.062 

heptachlor 13,000 4.5 0.82 

aldrin 1 -- -- --

dacthal 3,300 1.1 0.20 

oxychlordane 14,000 4.7 0.86 

heptachlor epoxide 7,300 2.5 0.46 

trans-<:hlordane 13,000 4.3 0.79 

trans·nonachlor 13,000 4.4 0.81 

cis-<:hlordane 12,000 4.1 0.75 

o,p'·DDE 15,000 4.9 0.90 

p,p'·DDE 8,100 2.8 0.51 

dieldrin 10,000 3.5 0.64 

o,p'-DDD 15,000 5.2 0.95 

endrin 10,000 3.5 0.64 

cis-nonachlor 11,000 3.8 0.70 

o,p'·ODT 8,600 2.9 0.53 

p,p'·DDD 17,000 5.8 1.1 

p,p'-DDT 6,900 2.4 0.44 

mirex 10,000 3.4 0.62 

p,p'·methoxychlor 5,000 1.7 0.31 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

z SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48 g). 

3 Values have not been corrected for SPMD spike recovery. 

4 Value based on n:1. 

5 SPMD sampling rate normalized to 1 g triolein. 

6 SPMD sampling rate normalized to 1 g SPMD. 
7 Values have been corrected for SPMD spike recovery (QC Table 35). 

Factor 

SPMD/Water 

18,000 

23,000 

3,600 

2,300 

1,600 

18,000 

--

3,700 

16,000 

16,000 

18,000 

17,000 

17,000 

19,000 

17,000 

13,000 

20,000 

15,000 

15,000 

9,600 

22,000 

9,000 

16,000 

5,300 

Corrected 2. 4' 7 

SPMD·Rs 5 SPMD·Rs 6 

I./Day LJDay 

6.3 1.2 

7.9 1.4 

1.2 0.22 

0.75 0.14 

0.54 0.099 

6.1 1.1 

-- --

1.2 0.22 

5.7 1.0 

5.6 1.0 

6.1 1.1 

5.9 1.1 

6.0 1.1 

6.5 1.2 

5.7 1.0 

4.5 0.82 

6.7 1.2 

5.0 0.92 

4.9 0.90 

3.2 0.59 

7.5 1.4 

3.2 0.59 

5.3 0.97 

1.8 0.33 



Table 67. SPMD sampling rates (R6) for organochlorine pesticides (1 00 ng/L 
nominal water concentration, for 16 days at 26 °C) 

a 

b 

c 

Log SPMD/water 
OCs a 

Kow Concentration 
fact orb 

HCB 6.2 18,000 

pentach lonanisole >5.1 23,000 

a-BHC 3.8 3,600 

13-BHC 3.8 1,600 

lindane 3.9 2,300 

dacthal - 3,700 

heptachlor 4.4 18,000 

heptachlor epoxide 2.6 16,000 

oxychlordane - 16,000 

trans-chlordane 4.1 18,000 

cis-chlordane 4.1 17,000 
0 

trans-nonachlor 5.6 17,000 

cis-nonachlor - 15,000 

o,p'-DDT - 9,600 

o,p'-DDD - 20,000 

o,p'-DDE - 19,000 

p,p'-DDT 5.7 9,000 

p,p'-DDD 6.1 22,000 

p,p'-DDE 6.0 17,000 

dieldrin 3.5 13,000 

endrin 5.5 15,000 

mirex - 16,000 

methoxychlor 4.2 5,300 

Values from various literature sources. 
Concentration factor in whole device, i.e., lipid plus membrane 
Normalized to 1 g of SPMD (lipid plus membrane) 

136 

Rs<Ud) 

1.2 

1.4 

0.22 

0.099 

0.14 

0.22 

1.1 

1.0 

1.0 

1.1 

1.1 

1.1 

0.90 

0.59 

1.2 

1.2 

0.59 

1.4 

. 1.0 

0.82 

0.92 

0.97 

0.33 



Table 68. Mean (days 2-16) Rs values (normalized to 1 g triolein) for individual 
analytes at each exposure temperature (1 0 ng/L). Values in parenthesis 
are CV (%). 

OCs 10 oc 18 oc 26 oc 

HCB 3.6 (13) 4.0 (15) 11 (13) 

PCA 4.1 (12) 3.8 (15) 13 (9) 

a-BHC - 0.96 (55) 3.3 (30) 

lindane 0.63 (43) 0.79 (52) 1.9 (72) 

13-BHC 0.53 (54) 2.9 (6) 1.1 (72) 

heptachlor 4.6 (15) 0.26 (47) 12(14) 

dacthal 0.72 (28) 1.3 (51} 1.9 {29) 

oxychlordane 2.9 {22} 2.2 (17} 9.8 (18) 

heptachlor epoxide 1.5 {37) 1.9 (20) 5.5 (23) 

trans-chlordane 3.0 {17) 2.4 (14) 10 (24) 

trans-nonachlor 3.2 (17) 2.2 (14) 11 (28) 

cis-chlordane 3.1(11) 2.3 (15) 9.3 {26) 

o,p'-DDE 3.0 (20) 3.2 (20) 12 (17) 

p,p'-DDE 3.0 (1 0) 3.3 (29) 13 (39} 

dieldrin 1.8 (20) 2.9 (24) 6.7 (22) 

o,p'-DDD 2.5 (38) 2.9 (19) 7.1 (29) 

endrin 2.2 (18) 3.8 (27) 9.7 (35) 

cis-nonachlor 2.7(11) 2.5 (15) 8.0 (27) 

o,p'-DDT 2.9 (15) 3.4 (7) 7.3 (22) 

p,p'-DDD 2.5 (37) 4.3 (21) is(?) 

p,p'-DDT 3.5 (10) 4.5 (22) 6.6 (22) 

mirex 3.9 (9) 3.2 (43) 10 (25) 

p,p'-methoxychlor 3.8 (63) 4.1 26) 4.7 (22) 
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Table 69. Mean (days 2-16) Rs values (normalized to 1 g trio lein) for individual 
analytes at each exposure temperature (1 00 ng/L). Values in parenthes is 
are CV (%). 

OCs 10 oc 18 oc 26 oc 

HCB 2.1_(9} 3.0 (22) 6.3 {22) 

PCA 2.9 (6) 2.8 (23) 8.0 (23) 

a-BHC 0.54 (45) 0.78 (51) 2.3 (45) 

lindane 0.35 (63) 0.61 (52) 1.4 (43) 

�-BHC - 4.2 (22) 0.87 (51) 

heptachlor 2.7 (12) 0.29 (33) 7.3 (20) 

dacthal 0.57 (44) 1.6 (52) 1.8(44) 

oxychlordane 2.4 (5) 2.0 (18) 6.0 (18} 

heptachlor epoxide 1.3 (9} 1 .6 (20) 5.8 (1 0) 

trans-chlordane 2.5 (6) 2.2 (19) 6.4(12) 

trans-nonachlor 2.7 (5) 2.1 (17) 6.4 (11) 

cis-chlrodane 2.6 (6) 1.9(21 ) 6.4 (14) 

o,p'-DDE 2.5 (2) 2.8 (25) 6.6 (22) 

p,p'-DDE 2.7 (17) 3.4 (39) 6.9 (10) 

dieldrin 1 .4 (7) 3.1 (24) 4.9 (17) 

o,p'-DDD 2.6 (3) 2.6 (24) 5.9 (17) 

endrin 2.2 (19) 3.4 (24) 7.4 (19) 

cis-nonachlor 2.2 (4) 2.3 (25) 5.2 (13) 

o,p'-OOT 2.0 (13) 3.9 (2) 4.1 (17) 

p,p'-000 2.4 (4) 2.9 (30) 6.7 (1 9) 

p,p'-DDT 2.4(11 ) 4.3 (32) 4.2 (19) 

mirex 3.0 {5) 3.2 (45) 6.5 (20} 

p,p'-methoxychlor 1 .4 21 ) 5.8 (40) 2.6 (27) 

1 38 
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10 °C AND 26 °C OC DILUTER STUDY 

QC Table 1. Standard Deviations of Lowest Concentration GC Calibration Standards 

ng/Sample 

OCs 

Rep A Rep B RepC Rep D Rep E Mean so cv 

HCB 2.6 2.6 2.6 2.5 2.5 2.6 0.055 2.1 

pentachloranisole 2.7 2.7 2.7 2.6 2.6 2.7 0.055 2.0 

alpha-BHC 2.6 2.6 2.5 2.6 2.6 2.6 0.045 1.7 

lindane 2.7 2.7 2.5 2.7 2.8 2.7 0.11 4.1 

beta-BHC 6.0 6.0 5.2 5.7 5.9 5.8 0.34 5.9 

heptachlor 2.6 2.7 2.2 2.5 2.7 2.5 0.21 8.4 

aldrin 1 ------ --- ---- -- -- �----- -·---- ---

dacthal 6.0 6.1 5.7 5.8 5.7 5.9 0.18 3.1 

oxychlordane 2.8 2.9 2.5 2.7 2.8 2.7 0.15 5.6 

..... 
..,.. 
0 heptachlor epoxide 2.7 2.7 2.5 2.5 2.7 2.6 0.11 4.2 

trans-chlordane 2.6 2.7 2.5 2.5 2.5 2.6 0.089 3.4 

trans-non achlor 2.7 2.8 2.5 2.5 2.6 2.6 0.13 5.0 

cis-chlordane 2.6 2;7 2.6 2.5 2.6 2.6 0.071 2.7 

o,p'-DDE 5.4 5.5 5.3 5.3 5.2 5.3 0.11 2.1 

p,p'-DDE 5.8 5.9 5.5 5.6 5.6 5.7 0.16 2.8 

dieldrin 5.3 5.5 5.0 5.2 5.3 5.3 0.18 3.4 

o,p'-DDD 6.4 6.5 5.4 5.9 6.1 6.1 0.44 7.2 

endrin 11. 12. 11. 12. 11. 11. 0.55 5.0 

cis-nonachlor 5.4 5.6 4.9 5.1 5.3 5.3 0.27 5.1 

o,p'-DDT 5.4 5.4 5.3 5.9 6.3 5.7 0.43 7.5 

p,p'-000 14. 14. 11. 12. 13 . 13. 1.3 10. 
I 

p,p'-ODT 9.7 9.5 11. 12. 13. 11. 1.5 14. 

mirex 11. 11. 9.6 9.8 10. 10. 0.67 6.7 

p,p'-methoxychlor 11. 11. 11. 14. 15. 12. 1.9 16. 
----

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 



...... 

� 
....... 

10 °C AND 26 °C OC DILUTER STUDY 

QC Table 2. Estimated Instrumental Background 

OCs Rep A Rep A Min 
Area ng area 

HCB 57,000 2.6 1,000 

pentachloranisole 65,000 2.7 1,000 

alpha·BHC 21,000 2.6 1,000 

lindane 24,000 2.7 1,000 

beta·BHC 36,000 6.0 1,000 

heptachlor 32,000 2.6 1,000 

aldrin 1 _ , _______ .. ____ ----------

dacthal 61,000 6.0 1,000 

oxychlordane 33,000 2.8 1,000 

heptachlor epoxide 28,000 2.7 1,000 

trans-ch Jordane 34,000 2.6 1,000 

trans-non ac hlor 35,000 2.7 1,000 

cis-chlordane 34,000 2.6 1,000 

o,p'-DDE 39,000 5.4 1,000 

p,p'-DDE 91,000 5.8 1,000 

dieldrin 55,000 5.3 1,000 

o,p'·DDD 35,000 6.4 1,000 

endrin 93,000 11. 1,000 

cis-nonachlor 73,000 . 5.4 1,000 

o,p'·DDT 29,000 5.4 1,000 

p,p'·DDD 64,000 14. 1,000 

p,p'·DDT 50,000 9.7 1,000 

mirex .., 150,000 11. 1,000 

p,p'-methoxychlor 31,000 11. 1,000 

Min 
ng so2 · 

0.046 0.0010 

0.042 0.00084 

0.12 0.0020 

0.11 0.0045 

0.17 0.010 

0.081 0.0068 

------ -------

0.098 0.0030 

0.085 0.0048 

0.096 0.0040 

0.076 0.0026 

0.077 0.0039 

0.076 0.0021 

0.14 0.0029 

0.064 0.0018 

0.096 0.0033 

0.18 0.013 

0.12 0.0060 

0.074 0.0038 

0.19 0.014 

0.22 0.022 

0.19 0.027 

0.073 0.0049 

0.35 0.056 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 Estimates of standard deviations were derived by multiplying the CVs (expressed as 
decimal equivalents) in QC Table 1 by the ng in this table. 
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18 °C OC DILUTER STUDY 

QC Table 3. Standard Deviations of Lowest Concentration GC Calibration Standards 

ng I Sample 

OCs 
Rep A Rep B Rep C Rep D Rep E Mean so cv 

HCB 1.2 1.2 1.2 1.3 1.3 1.2 0.017 1.4 

pentachloranisole 1.2 1.2 1.2 1.3 1.3 1.2 0.018 1.5 

alpha-BHC 1.2 1.3 1.2 1.2 1.2 1.2 0.030 2.5 

lindane 1.3 1.3 1.3 1.3 1.3 1.3 0.0084 0.65 

beta-BHC 2.4 2.4 2.5 2.5 2.5 2.5 0.037 1.5 

heptachlor 1.2 1.2 1.2 1.2 1.2 1.2 0.017 1.4 

aldrin 1.2 1.2 1.2 1.3 1.3 1.2 0.019 1.6 

dacthal 2.4 2.5 2.5 2.6 2.5 2.5 0.052 2.1 

oxychlordane 1.1 1.1 1.2 1.2 1.2 1.2 0.064 5.3 

heptachlor epoxide 1.1 1.2 1.2 1.3 1.2 1.2 0.042 3.5 

trans-chlordane 1.2 1.2 1.3 1.3 1.3 1.2 0.043 3.6 

trans-nonachlor 1.2 1.2 1.2 '1.3 1.2 1.2 0.033 2.8 

cis-chlordane 1.2 1.2 1.2 1.3 1.3 1.2 0.020 1.7 

o,p'-DDE 2.4 2.4 2.5 2.5 2.5 2.5 0.039. 1.6 

p,p'-DDE 4.9 4.9 5.0 4.9 5.0 4.9 0.063 1.3 

dieldrin 2.3 2.5 2.4 2.5 2.5 2.4 0.084 3.5 

o,p'-DDD 2.3 2.4 2.4 2.5 2.5 2.4 0.064 2.7 

endrin 4.8 4.9 4.9 5.0 5.0 4.9 0.081 1.7 

cis-nonach lor 2.4 2.4 2.5 2.5 2.5 2.5 0.043 1:7 

o,p'-DDT ., 2.3 2.4 2.4 2.5 2.5 2.4 0.075 3.1 

p,p'-DDD 4.7 4.8 4.9 4.9 5.0 4.9 0.12 2.4 

p,p'-DDT 4.7 4.8 4.9 5.0 5.0 4.9 0.120 2.4 

mirex 4.8 4.8 4.9 5.0 5.0 4.9 0.092 1.9 

p,p'-methoxychlor 5.7 5.8 6.0 6.2 6.3 6.0 0.254 4.2 
----····--
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18 °C OC DILUTER STUDY 

QC Table 4. Estimated Instrumental Background 

OCs #1 #1 Min Min 

Area ng area ng 

HCB 29,000 1.2 1,000 0.042 
pentachloranisole 33,000 1.2 1,000 0.037 
alpha-BHC 12,000 1.2 1,000 0.098 
lindane 14,000 1.3 1,000 0.089 
beta-BHC 33,000 2.4 1,000 0.073 
heptachlor 19,000 1.2 1,000 0.065 
aldrin 32,000 1.2 1,000 0.038 
dacthal 26,000 2.4 1,000 0.094 
oxychlordane 18,000 1.1 1,000 0.062 

heptachlor epoxide 16,000 1.1 1,000 0.071 
trans-chlordane 17,000 1.2 1,000 0.071 
trans-nonachlor 19,000 1.2 1,000 0.062 
cis-chlordane 19,000 1.2 1,000 0.064 
o,p'-DDE 20,000 2.4 1,000 0.12 
p,p'-DDE 48,000 4.9 1,000 0.10 
dieldrin 27,000 2.3 1,000 0.086 
o,p• .. ooo 19,000 2.3 1,000 0.12 
endrin 48,000 4.8 1,000 0.10 
cis-nonachlor 39,000 2.4 1,000 0.062 
o,p'-DDT 21,000 2.3 1,000 0.11 
p,p'-000 36,000 .4.7 1,000 0.13 
p,p'-ODT 44,000 4.7 1,000 0.11 
mirex 77,000 4.8 1,000 0.062 
p,p'-methoxychlor 21,000 5.7 1,000 0.27 

so 1 

0.00059 
0.00056 
0.0025 
0.00058 
0.0011 
0.00091 
0.00061 
0.0020 
0.0033 

0.0025 
0.0026 
0.0017 
0.0011 
0.0019 
0.0013 
0.0030 
0.0032 
0.0017 
0.0011 
0.0034 
0.0031 
0.0026 
0.0012 
0.011 

1 Estimates of standard deviations were derived by multiplying the CVs (expressed as 
decimal equivalents) in QC Table 3 by the ng in this table. 
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10 °C OC DILUTER STUDY 

QC Table 5. Day 2 OC Background in Control Exposure SPMDs 

ng/ SPMD 2 

OCs 
Rep A RepB RepC Mean so 

HCB 10. 0.70 12. 7.6 6.0 

pentach loran isole 2.5 1.3 2.8 2.2 0.79 

alpha-BHC 6.9 3.8 6.8 5.8 1.8 

lindane 0.11 3 0.11 3 0.11 3 o.n 3 0.0045 4 

beta-BHC 0.17 3 0.17 3 0.17 3 0.17 3 0.010 4 

heptachlor 0.081 3 0.67 1.1 0.62 0.51 

aldrin 1 ............... ............ -·-·-·-··-- ----- ------.. 

dacthal 0.098 3 0.098 3 0.098 3 0.098 3 0.0030 4 

oxychlordane 0.085 3 0.60 0.91 0.53 0.42 

heptachlor epoxide 0.096 3 0.096 3 0.096 3 0.096 3 0.0040 4 
trans-chlordane 2.2 2.1 1.4 1.9 0.44 

trans-nonachlor 1.7 1.4 0.63 1.2 0.55 

cis-chlordane 1.3 0.74 0.076 3 0.71 0.61 

o,p'-DDE 0.14 3 0.62 0.14 3 0.30 0.28 

p,p'-DDE 1.9 2.2 1.3 1.8 0.46 

dieldrin 0.096 3 0.096 3 0.096 3 0.096 3 0.0033 4 

o,p'-DDD 0.18 3 0.18 3 0.18 3 0.18 3 0.013 4 

endrin 1.7 2.3 1.9 2.0 0.31 

cis-nonach lor 0.99 0.88 1.0 1.0 0.067 

o,p'-DDT 0.19 3 0.94 1.5 0.88 0.66 

p,p'-DDD 0.22 3 0.22 3 0.22 3 0.22 3 0.022 4 

p,p'-DDT 0.19 3 0.19 3 0.19 3 0.19 3 0.027 4 

mirex •. 2.6 1.4 2.8 2.3 0.76 

p,p'-methoxychlor 0.35 3 5.3 2.9 2.9 2.5 

. cv 

79 

36 

30 

4 

6 

82 

----

3 

79 

4 

23 

46 

86 

93 

26 

3 

7 

16 

7 

75 

10 

. 14 

33 

86 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass = 2.48 g). 

3 Average instrumental background. See QC Table 2. 

4 Standard deviations were selected from QC Table 2. 

ng I g 

Mean 

3.1 

0.89 

2.3 

0.044 3 

0.069 3 

0.25 

-----

0.040 3 

0.21 

0.039 3 
0.77 

0.48 

0.29 

0.12 

0.73 

0.039 3 

0.073 3 

0.81 

0.40 

0.35 

0.089 3 I 
0.077 3 

0.93 

1.2 
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QC Table 6. Day 4 OC Background in Control Exposure SPMDs 

ng/SPMD 2 

OCs 
Rep A RepB RepC Mean so . CV 

HCB 14. 11. 13. 13. 1.5 12 

pentach1oranisole 3.4 2.1 2.0 2.5 0.78 31 

alpha-BHC 1.6 4.2 4.6 3.5 1.6 46 

lindane 0.11 3 0.63 0.11 3 0.28 0.30 110 

beta-BHC 1.1 0.17 3 0.17 3 0.48 0.54 110 

heptachlor 1.6 1.7 0.081 3 1.1 0.91 80 

aldrin 1 ---·-- ------ ---·-·-·-- -·---·-·- ----- ---

dacthal 0.70 2.3 1.6 1.5 0.80 53 

oxychlordane 1.1 3.7 2.6 2.5 1.3 52 

heptachlor epoxide 0.096 3 0.096 3 0.096 3 0.096 3 0.0040 4 4 

trans-chlordane 3.3 2.8 2.7 2.9 0.32 11 

trans-nonachlor 2.6 2.2 2.3 2.4 0.21 9 

cis-chlordane 1.4 2.2 1.2 1.6 0.53 33 

o,p'-DOE 3.4 2.4 0.14 3 2.0 1.7 85 

p,p'-OOE 2.7 2.1 5.2 3.3 1.6 48 

dieldrin 0.82 1.1 0.096 3 0.67 0.52 78 

o,p'-DDD 0.18 3 0.18 3 0.18 3 0.18 3 0.013 4 7 

endrin 3.4 1.3 2.8 2.5 1.1 44 

cis-nonachfor 1.2 2.3 1.6 1.7 0.56 33 

o,p'-DDT 0.19 3 1.8 0.19 3 0.73 0.93 1.30 

p,p'-DDD 0.22 3 0.22 3 0.22 3 0.22 3 0.022 4 10 

p,p'-DDT 0.19 3 0.19 3 0.19 3 0.19 3 0.027 4 14 

mirex 4.6 2.7 2.1 3.1 1.3 42 

p,p'-methoxychlor 26. 2.4 6.8 12. 13. 110 

1 Aldrin was not adde.d to the exposure because it was used as the GC method internal standard. 

2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48 g). 

3 Average instrumental background. See QC Table 2. 

4 Standard deviations were selected from QC Table 2. 

ng/g 

Mean 

5.2 

1.0 

1.4 

0.11 

0.19 

0.44 

-·---·--

0.60 

1.0 

0.039 3 

1.2 

0.97 

0.65 

0.81 

1.3 

0.27 

0.073 3 

1.0 

0.69 

0.29 

0.089 3 

0.077 3 

1.3 

4.8 
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10 °C OC DILUTER STUDY 

QC Table 7. Day 8 DC Background in Control Exposure SPMDs 

ng/SPMD2 

OCs 
Rep A Rep B RepC Mean so cv 

HCB 20. 19. 22. 20. 1.5 8 

pentach Joranisole 8.6 5.8 7.7 7.4 1.4 19 

alpha·BHC 11. 9.6 16. 12. 3.4 28 

lindane 0.11 3 0.11 3 0.11 
3 

0.11 
3 

0.0045 4 4 

beta-BHC 0.17 
3 

0.17 3 O.H 3 0.17 3 0.010 4 6 

heptachlor 3.7 2.9 2.0 2.9 0.85 29 

aldrin 1 -------- -------- -··---- -·-·---- -·----- --------

dacthal 0.098 3 0.098 
3 

0.098 3 0.098 3 0.0030 4 

oxychlordane 4.4 3.7 2.8 3.6 0.80 

heptachlor epoxide 0.096 3 0.096 3 0.096 3 0.096 3 0.0040 4 

trans-chlordane 7.4 2.9 5.0 5.1 2.3 

trans-nonach lor 6.4 2.1 4.0 4.2 2.2 

cis-ch l9rd ane 4.6 0.076 3 2.9 2.5 2.3 

o,p'-DDE 8.1 0.14 3 4.5 4.2 4.0 

p,p'-DDE 5.2 1.9 3.2 3.4 1.7 
dieldrin 1.9 0.096 3 0.096 3 0.70 1.0 

o,p'-DDD 0.18 3 3.9 0.18 3 1.4 2.1 

endrin 2.8 0.12 3 2.0 1.6 1.4 

c i  s-nonac hlor 2.7 2.1 1.8 2.2 0.46 

o,p'-OOT 5.1 4.5 2.9 4.2 1.1 

p,p'-000 0.22 3 0.22 
3 

0.22 3 0.22 3 0.022 4 

p,p'-DDT 1.4 0.19 
3 

0.19 3 0.59 0.70 

mirex 
\ 

7.4 6.6 5.5 6.5 0.95 

p,p'-methoxychlor 5.9 0.35 3 0.35 3 2.2 3.2 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass::: 2.48 g). 

3 Average Instrumental background. See QC Table 2. 

4 Standard deviations were selected from QC Table 2. 

3 

22 

4 

45 

52 

92 

95 

50 

140 

150 

88 

21 

26 

10 

120 

15 

150 

ng/g 

Mean 

8.1 

3.0 

4.8 

0.044 
3 

0.069 3 

1.2 

------·-

0.040 3 

1.5 

0.039 3 

2.1 

1.7 

1.0 

1.7 

1.4 

. 0.28 

0.56 

0.65 

0.89 

1.7 

0.089 3 

0.24 

2.6 

0.89 
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10 °C OC DILUTER STUDY 

QC Table 8. Day 16 OC Background in Control Exposure SPMDs 

ng/SPMD
2 

OCs 
Rep A RepS RepC Mean 

HCB 16. 14. 33. 21. 
pentachloranisole 7.2 5.1 13. 8.4 

alpha·BHC 3.0 5.5 11. 6.5 

lindane 0.11 3 0.11 3. 2.1 0.77 

beta-BHC 0.17 3 0.17 3 0.17 3 0.17 3 

heptachlor 7.4 3.7 8.6 6.6 

aldrin 1 - ------- -------- ---

dacthal 4.7 0.098 3 0.098 3 1.6 
oxychlordane 17 . 4.7 12. 11. 

heptachlor epoxide 2.3 0.096 3 0.096 3 0.83 
trans-chlordane 9.9 4.6 12. 8.8 
trans-nonachlor 8.9 3.6 11. 7.8 

cis-chlordane 6.8 2.7 7.8 5.8 
o,p'-DDE 11. 4.1 13. 9.4 
p,p'-DDE 6.5 2.8 8.2 5.8 

dieldrin 3.2 0.096 3 1.2 1.5 

o,p'-DDD 0.18 3 5.0 7.7 4.3 

endrin 0.12 3 1.4 2.8 1.4 

cis-nonachlor 3.0 2.6 5.8 3.8 

o,p'-DOT 6.9 5.2 14. 8.7 

p,p'-DDD 0.223 0.22 3 0.22 3 0.223 
p,p'-DDT 5.0 2.9 4.6 4.2 

mirex 
,, 

12. 8.8 21. 14. 

p,p'-methoxychtor 0.273 29. 4.8 11. 

so 

10. 
4.1 

4.1 

1.1 

0.010 4 

0.0068 
----

2.7 
6.2 

1.3 
3.8 
3.8 
2.7 
4.7 
2.8 

1.6 

3.8 

1.3 

1.7 

4.7 

0.022 4 

1.1 

6.3 

15. 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 SPMD is 45.7 em x 2.54 em with 0.5 mL {0.455g) triolein (total SPMD mass= 2.48 g). 

3 Average instrumental background. See QC Table 2. 

4 Standard deviations were selected from QC Table 2. 

ng/g 

CV Mean 

48 8.5 I 

49 3.4 

63 2.6 

140 0.31 

6 0.069 3 

0 2.7 
-- --------

170 0.65 
56 4.4 

160 0.33 
43 3.5 
49 3.1 
47 2.3 
50 3.8 
48 2.3 

110 0.60 

88 1.7 

93 0.56 

45 1.5 

54 3.5 

10 0.089 3 
26 1.7 

45 5.6 

140 4.4 
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18 °C OC DILUTER STUDY 

QC Table 9. Day 2 OC Background in Control Exposure SPMDs 

ng/ SPMD 1 

OCs 

Rep A RepB RepC Mean so 

HCB 2.2 1.7 2.1 2.0 0.26 

pentachloranisole 2.0 1.7 1.9 1.9 0.15 

alpha-BHC 0.098 2 0.80 0.098 2 0.33 0.41 

lindane 1.7 0.65 0.30 0.88 0.73 

beta-BHC 23. 15. 15. 18. 5.0 

heptachlor 0.065 2 0.065 2 0.065 2 0.065 2 0.00091 3 

aldrin 1.6 0.95 1.5 1.4 0.35 

dacthal 2.2 1.3 1.2 1.6 0.55 

oxychlordane 2.5 1.7 1.8 2.0 0.44 

heptachlor epoxide 1.4 1.0 0.85 1.1 0.28 

trans·chlordane 2.6 1.8 2.1 2.2 0.40 

trans-nonachlor 2.3 1.6 2.1 2.0 0.36 

cis-chlordane 2.5 2.2 2.1 2.3 0.21 

o,p'-DOE 4.6 3.4 3.6 3.9 0.64 

p,p'-DOE 5.0 2.5 3.3 3.6 1.3 

dieldrin 2.8 1.4 1.7 2.0 0.74 

o,p'-000 2.1 0.80 1.2 1.4 0.67 

endrin 6.3 5.6 5.4 5.8 0.47 

cis-nonachlor 3.2 3.1 2.6 3.0 0.32 

o,p'-DDT 3.0 2.7 2.9 2.9 0.15 

p,p'-DDO 2.0 0.13 2 0.13 2 0.75 1.1 

p,p'-DDT . 

7.4 5.6 5.5 6.2 1.1 

mirex ' 

4.5 2.4 3.8 3.6 1.1 

p,p'-methoxychlor 6.4 5.6 4.9 5.6 0.75 

1 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48g). 

2 Average instrumental background. See QC Table 4. 

3 Standard deviations were selected from QC Table 4. 

ng/g 

cv Mean 

13 0.81 

8 0.77 

120 0.13 

83 0.35 

28 7.3 

1 0.026 2 

25 0.56 

34 0.65 

22 0.81 

25 0.44 

18 0.89 

18 0.81 

9 0.93 

16 1.6 

36 1.5 

37 0.81 

48 0.56 

8 2.3 

11 1.2 

5 1.2 

150 0.30 

18 2.5 

31 1.5 

13 2.3 
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18 °C OC DILUTER STUDY 

QC Table 10. Day 4 OC Background in Control Exposure SPMDs 

ng/SPMD 1 

OCs 
Rep A Rep B RepC Mean 

HCB 3.3 3.2 4.5 3.7 

pentachloranisole 3.0 2.8 3.4 3.1 

alpha-BHC 1.5 1.3 1.8 1.5 

lindane 0.72 0.58 1.5 0.93 

beta-BHC 20. 15. 20. 18. 

heptachlor 0.93 0.065 2 0.065 2 0.35 

aldrin 2.6 2.5 2.7 2.6 

dacthal 1.1 0.53 0;094 2 0.57 

oxychlordane 3.6 3.5 3.3 3.5 

heptachlor epoxide 1.5 1.3 1.7 1.5 

trans-chlordane 3.1 3.1 3.9 3.4 

trans-nonachlor 3.1 3.1 3.6 3.3 

cis-chlordane 2.4 2.3 2.1 2.3 

o,p'-I;)DE 5.1 5.0 6.1 5.4 

p,p'-DDE 5.5 5.7 6.2 5.8 

dieldrin 2.4 2.5 2.9 2.6 

o,p'-000 1.6 1.7 3.4 2.2 

endrin 5.8 5.7 5.9 5.8 

cis-nonachfor 2.7 2.7 3.5 3.0 

o,p'·DDT 3.1 3.3 4.3 3.6 

p,p'-DDD 1.3 1.3 0.99 1.2 

p,p'-DDT 6.5 6.2 7.2 6.6 

mirex 6.1 6.1 7.3 6.5 

p,p'-methoxychlor 0.27 2 4.3 3.3 2.6 

so 

0.72 

0.31 

0.25 

0.50 

2.9 

0.50 

0.10 

0.50 

0.15 

0.20 

0.46 

0.29 

0.15 

0.61 

0.36 

0.26 

1.0 

0.10 

0.46 

0.64 

0.18 

0.51 

0.69 

2.1 

1 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass = 2.48 g). 

2 Average instrumental background. See QC Table 4. 

ng/g 
I 
I I 
I 

cv Mean I 

19 1.5 

10 1.3 

17 0.60 

54 0.38 

16 7.3 

140 0.14 

4 1.0 

88 0.23 

4 1.4 

13 0.60 

14 1.4 

9 1.3 

7 0.93 

11 2.2 

6 2.3 

10 1.0 

45 0.89 

2 2.3 

15 1.2 

18 1.5 

15 0.48 

8 2.7 

11 2.6 

81 1.0 
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QC Table 11. Day 8 OC Background in Control Exposure SPMDs 

ng I SPMD 1 

OCs 
Rep A RepB RepC Mean so 

HCB 2.8 4.9 4.1 3.9 1.� 

pentach loran isole 2.6 3.9 3.5 3.3 0.67 

alpha-BHC 1.2 �.7 1.4 1.4 0.25 

lindane 0.089 2 0.61 0.48 0.39 0.27 

beta-BHC 13. 19. 14. 15. 3.2 

heptachlor 0.065 2 0.065 2 0.065 2 0.065 2 0.00091 3 
aldrin 2.2 4.2 3.4 3.3 1.0 

dacthal 0.38 0.64 0.094 2 0.37 0.27 

oxych I ordane 2.5 4.1 3.9 3.5 0.87 

heptachlor epoxide 1.1 1.6 1.6 1.4 0.29 

trans-chI ordane 2.5 4.6 3.9 3.7 1.1 

trans-nonachlor 2.4 4.7 3.9 3.7 1.2 

cis-chlordane 1.6 3.3 2.8 2.6 0.87 

o,p'-DDE 4.1 7.1 5.8 5.7 1.5 

p,p'-DDE 5.0 7.3 6.5 6.3 1.2 
dieldrin 1.9 3.1 2.8 2.6 0.62 

o,p'-DDD 0.99 2.8 2.5 2.1 0.97 

endrin 6.1 6.2 7.1 6.5 0.55 

cis-nonach I or 1.1 3.4 2.2 2.2 1.2 

o,p'-DDT 2.6 5.4 3.6 3.9 1.4 

p,p'-DDD 0.13 2 2.0 1.1 1.1 0.94 

p,p'-DDT 5.2 7.6 6.4 6.4 1.2 

mirex 
., 

5.1 8.8 7.6 7.2 1.9 

p,p'-methoxychlor 4.0 0.27 2 0.27 2 1.5 2.2 
--

1 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass = 2.4Bg). 

2 Average instrumental background. See QC Table 4. 

3 Standard deviations were selected from QC Table 4. 

ng I g 

cv Mean 

28 1.6 

. 20 1.3 

18 0.56 

69 0.16 

2� 6.0 

---- 0.026 2 
30 1.3 

73 0.15 

25 1.4 

21 0.56 

30 1.5 

32 1.5 

33 1.0 

26 2.3 

19 2.5 

24 1.0 

46 0.85 

8 2.6 

55 0.89 

36 1.6 

85 0.44 

19 2.6 

26 2.9 

150 0.60 
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QC Table 12. Day 16 OC Background in Control Exposure SPMDs 

·ng/SPMD 1 

OCs 
Rep A Rep B RepC Mean 

HCB 5.0 8.2 5.0 6.1 

pentachloranisole 6.1 7.9 5.7 6.6 

alpha·BHC 2.9 3.1 2.3 2.8 

lindane 0.73 1.3 0.56 0.86 

beta-BHC 22. 29. 21. 24. 

heptachlor 0.065 2 0.065 2 0.065 2 0.065 2 
aldrin 5.8 8.0 5.5 6.4 

dacthal 0.83 0.094 2 1.5 0.81 

oxychlordane 8.5 13. 9.0 10. 

heptachlor epoxide 2.5 3.2 2.3 2.7 

trans-chlordane 8.1 13. 7.5 9.5 

trans-nonachlor 8.3 14. 7.7 10. 

cis-chlordane 6.0 8.3 5.2 6.5 

o,p'-OOE 11. 18. 10. 13. 

p,p'-OOE 10. 15. 9.4 11. 

dierdrin 4.0 5.3 4.0 4.4 

o,p'-DDD 4.3 5.4 4.0 4.6 

endrin 8.2 9.7 7.3 8.4 

cis-nonachlor 5.0 4.7 4.8 4.8 

o,p'·DDT 5.9 9.9 6.4 7.4 

p,p'-000 3.5 4.5 3.4 3.8 

p,p'-ODT 9.6 14. 9.4 11. 

mirex 
� 

12. 18. 12. 14. 

p,p'-methoxychlor 0.27 2 4.2 3.7 2.7 

so 

1.8 

1.2 

0.42 

0.39 

4.4 

0.00091 3 
1.4 

0.70 

2.5 

0.47 

3.0 

3.5 

1.6 

4.4 

3.1 

0.75 

0.74 

1.2 

0.15 

2.2 

0.61 

2.6 

3.5 

2.1 

1 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48g). 

2 Average instrumental background. See QC Table 4. 

3 Standard deviations were selected from QC Table 4. 

ng/g 

cv Mean 

30 2.5 

18 2.7 

15 1 .1 

45 0.35 

18 9.7 

---- 0.026 2 
22 2.6 

86 0.33 

25 4.0 

17 1.1 

32 3.8 

35 4.0 

25 2.6 

34 5.2 

28 4.4 

17 1.8 

16 1.9 

14 3.4 

3 1.9 

30 3.0 

16 1.5 

24 4.4 

25 5.6 

78 1.1 
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QC Table 13. Day 28 OC Background in Control Exposure SPMDs 

ng /SPMD 1 

OCs 

Rep A RepB RepC Mean 

HCB 10. 8.1 8.2 8.8 

pentachloranisole 7.6 7.8 8.5 8.0 

alpha-BHC 2.6 3.0 5.7 3.8 

lindane 3.0 0.81 0.089 2 1.3 

beta-BHC 27. 25. 35. 29. 

heptachlor 0.065 
2 0.065

2 
0.065

2 0.065 2 

ardrin 5.2 8.5 7.1 6.9 

dacthal 1.1 0.87 0.090 
2 0.69 

oxychlordane 14. 15. 13. 14. 

heptachlor epoxide 3.6 3.6 4.0 3.7 

trans-chI o rdane 13. 15. 15. 14. 

trans-n onach I or 14. 16. 15. 15. 

cis-chlordane 9.4 11. 10. 10. 

o,p'-DDE 16. 21 . 20. 19. 

p,p'-DDE 13. 15. 15. 14. 

dieldrin 5.3 5.2 5.4 5.3 

o,p'-DDD 5.5 5.8 6.6 6.0 

endrin 9.0 11. 10. 10. 

cis-nonachlor 6.5 5.8 7.9 6.7 

o,p'-DDT 9.9 12. 8.9 10. 

p,p'-DDD 4.8 5.2 5.7 5.2 
.. 

p,p'-DDT 14. 16. 14. 15. 

· mirex 16. 21. 19. 19. 

p,p'-methoxychlor 8.0 5.0 0.27 
2 4.4 

1 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48g). 

2 Average instrumental background. See QC Table 4. 

ng/g 

SD cv Mean 

1.1 13 3.5 

0.47 6 3.2 

1.7 45 1.5 

1.5 120 0.52 

5.3 18 12. 

0.00091 3 ---- 0.026 
2 

1.7 25 2.8 

0.53 77 0.28 

1.0 7 5.6 

0.23 6 1.5 

1.2 9 5.6 

1.0 7 6.0 

0.81 8 4.0 

2.6 14 7.7 

1.2 9 5.6 

0.10 2 2.1 

0.57 10 2.4 

1.0 10 4.0 

1.1 16 2.7 

1.6 16 4.0 

0.45 9 2.1 

1.2 8 6.0 

2.5 13 7.7 

I 3.9 89 1.8 
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26 °C OC DILUTER STUDY 

QC Table 14. Day 2 OC Background in Control Exposure SPMDs 

OCs 
Rep A 

HCB 9.9 
pentachloranisole 2.0 

alpha-BHC 2.1 

lindane 0.11 3 

beta-BHC 0.17 3 

heptachlor 1.7 

aldrin 1 -----

dacthal 2.6 

oxych1ordane 4.5 

heptachlor epoxide 0.55 
trans-chlordane 4.9 
trans-nonachlor 3.9 

cis-chlordane 2.4 

o,p'-DDE 2.6 

p,p'-DDE 2.1 

dieldrin 1.4 

o,p'-DDD 0.18 3 

endrin 0.82 

cis-nonachror 1.7 

o,p'-DDT 2.4 

p,p'-DDD 0.223 

p,p'-DDT 2.4 

mirex .. 3.2 

p,p'-methoxychlor 7.2 
--

ng /SPMD 2 

RepB RepC 

8.4 8.9 
0.61 1.4 

1.4 - 1.6 

0.11 3 0.11 3 

0.17 3 0.173 

2.3 2.2 
----- -----

1.5 0.10 3 

2.9 1.6 

0.10 3 0.10 3 

4.4 2.1 

3.2 1.1 

1.1 0.80 

0.14 3 0.14 3 

1.9 1.2 

1.2 0.10 3 

0.18 3 0.18 3 

0.12 3 0.12 3 

1.4 1.5 

0.19 3 0.19 3 

0.22 3 0.22 3 

0.19 3 2.7 

1.9 2.6 

9.0 10. 
-- - --------- --

Mean 

9.1 

1.3 

1.7 

0.11 3 

0.173 

2.1 
____ ... 

1.4 

3.0 

0.25 
3.8 
2.7 

1.4 

0.96 

1.7 

0.90 

0.18 3 

0.35 

1.5 

0.93 

0.22 3 

1.8 

2.6 

8.7 
-------

so cv 

0.76 8 
0.70 54 

0.36 20 

0.0045 4 4 

0.010 4 6 

0.32 15 
----- -----

1.3 93 

1.5 50 

0.26 100 
1.5 39 
1.5 56 

0.85 61 

1.4 150 

0.47 28 

0.70 78 

0.013 4 7 

0.40 110 

0.15 10 

1.3 140 

0.022 4 10 

1.4 78 

0.65 25 

1.4 16 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48 g). 

3 Average instrumental background. See QC Table 2. 

4 Standard deviations were selected from QC Table 2. 

• 
ng/g I 

I I 
Mean I 

3.7 
0.52 

0.69 

0.044 3 

0.069 3 

0.85 
------

0.56 

1.2 

0.10 
1.5 
1.1 

0.56 

0.39 

0.69 

0.36 

0.073 3 

0.14 

0.60 

0.38 

0.089 3 

0.73 

1.0 

3.5 



....... 
0'1 
� 

26 °C OC DILUTER STUDY 

QC Table 15. Day 4 OC Background in Control Exposure SPMDs 

ng/SPMD 2 

OCs 
Rep A Rep 8 RepC Mean so cv 

HCB 14. 17. 9.7 14. 3.7 26 

pen tach loran isole 4.7 6.9 2.1 4.6 2.4 52 

alpha-BHC 3.9 9.2 2.4 5.2 3.6 69 

lindane 1.6 0.11 3 0.11 3 0.61 0.86 140 

beta-BHC 0.17 3 0.17 3 0.17 3 0.17 3 0.010 4 10 

heptachlor 2.1 3.4 3.2 2.9 0.70 20 

aldrin 1 -----
-·--- -- -··-- ---·- -----

dacthal 1.9 2.1 2.6 2.2 0.36 16 

oxychlordane 5.2 6.5 4.6 5.4 0.97 18 

heptachlor epoxide 0.10 3 0.10 3 0.10 3 0.10 3 0.0040 4 4 

trans-chlordane 5.5 6.9 3.9 5.4 1.5 28 

trans-n onach lor 4.7 5.3 2.2 4.1 1.6 39 

cis-chlordane 3.2 3.8 2.6 3.2 0.60 19 

o,p'-DDE 5.5 4.5 3.3 4.4 1.1 25 

p,p'-OOE 4.0 3.7 2.7 3.5 0.68 19 

dieldrin 2.0 2.1 1.8 2.0 0.15 8 

o,p'-000 0.18 3 0.18 3 0.18 3 0.18 3 0.013 4 7 

endrin 0.12 3 1.1 1.3 0.84 0.63 75 

cis-nonachlor 2.8 3.0 1.7 2.5 0.70 28 

o,p'-DDT 6.1 4.9 2.6 4.5 1.8 40 

p,p'-000 0.22 3 0.22 3 0.22 3 0.22 3 0.022 4 10 

p,p'-DDT 2.5 5.0 3.8 3.8 1.3 34 

mirex ., 8.8 4.9 3.8 5.8 2.6 45 

p,p'-methoxychlor 8.1 6.7 4.9 6.6 1.6 20 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total 5PMD mass = 2.48 g). 
3 Average instrumental background. See QC Table 2. 
4 Standard deviations were selected from QC Table 2. 

ng/g 

Mean 

5.6 

1.9 

2.1 

0.25 

0.069 3 

1.2 

---

0.89 

2.2 

0.040 3 
2.2 I I 
1.7 

1.3 

1.8 

1.4 

0.81 

0.073 3 

0.34 

1.0 

1.8 

0.089 3 

1.5 

2.3 

2.7 
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26 °C OC DILUTER STUDY 

QC Table 16. Day 8 OC Background in Control Exposure SPMDs 

ng/SPMD 2 

ocs 
Rep A RepB RepC Mean 

HCB 7.9 8.6 8.3 8.3 

pentachloranisole 2.1 1.9 1.7 1.9 

alpha-BHC 1.5 1.8 1.8 1.7 

lindane 0.11 3 0.11 3 0.50 0.24 

beta-BHC 0.24 1.3 0.89 0.81 

heptachlor 2.1 1.4 1.2 1.6 

aldrin 1 - _, __ ----- __ ,_ 

dacthal 0.10 0.69 0.35 0.38 

oxychlordane 4.5 4.2 2.9 3.9 

heptachlor epoxide 0.10 3 0.10 3 0.10·3 0.10 3 

trans-chlordane 7.0 6.6 5.3 6.3 

trans-nonachlor 5.0 3.7 3.2 4.0 

cis-chlordane 2.8 2.3 1.7 2.3 

o,p'-DDE 4.2 3.9 2.9 3.7 

p,p'-DDE 6.9 6.4 4.8 6.0 

die!drin 3.0 2.8 2.2 2.7 

o,p'-DDD 0.79 0.66 0.18"3 0.54 

endrin 1.9 2.5 0.93 1.8 

cis-nonachlor 5.7 7.6 3.9 5.7 

o,p'-DDT 6.5 6.0 3.8 5.4 

p,p'-DDD 0.223 0.22 3 0.22 3 0.22 3 

p,p'-DDT 4.8 5.1 3.7 4.5 

mirex .. 10. 12. 3.0 8.3 

p,p'-methoxychlor 1.9 2.0 3.4 2.4 

so cv 

0.35 4 

0.20 11 

0.17 10 

0.23 96 

0.53 65 

0.47 29 

--- --

0.30 79 

0.85 22 

0.0040 4 4 

0.89 14 

0.93 23 

0.55 24 

0.68 18 

1.1 18 

0.42 16 

0.32 59 

0.79 44 

1.9 33 

1.4 26 

0.022 4 10 

0.74 16 

4.7 57 

0.84 35 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48 g). 

3 Average instrumental background. See QC Table 2. 

4 Standard deviations were selected from QC Table 2. 

ng/g 

Mean 

3.3 

0.77 

0.69 

0.10 

0.33 

0.65 

----

0.15 

1.6 

0.040 3 

2.5 

1.6 

. 0.93 

1.5 

2.4 

1.1 

0.22 

0.73 

2.3 

2.2 

0.089 3 

1.8 

3.3 

0.97 
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26 °C OC DILUTER STUDY 

QC Table 17. Day 16 OC Background in Control Exposure SPMDs 

ng /SPMD 2 

OCs 
Rep A RepB RepC Mean 

HCB 10. 7.9 9.3 9.1 

pentachloranisole 4.0 3.1 4.0 3.7 

alpha-BHC 2.2 1.9 1.9 2.0 

lindane 0.11 3 0.11 3 0.11 3 0.11 3 
beta-BHC 0.65 0.70 0.54 0.63 

heptachlor 3.4 2.3 .3.0 2.9 

aldrin 1 ___ , __ ---- --- --·-

dacthal 0.39 0.10 3 0.35 0.28 

oxychlordane 7.8 5.2 6.9 6.6 

heptachlor epoxide 0.10 3 0.10 3 0.10 3 0.103 

trans-chlordane 10. 8.2 10. 9.4 

trans-nonach lor 9.2 5.9 8.3 7.8 

c is-chlordane 5.6 3.6 5.0 4.7 

o,p'-DOE 9.3 5.6 7.6 7.5 

p,p'-ODE 12. 8.9 11. 11. 

dieldrin 4.8 4.0 5.1 4.6 

o,p'-000 1.6 1.0 1.7 1.4 

endrin 7.7 5.5 5.2 6.1 

cis-non achlor 8.3 7.2 8.2 7.9 

o,p'-DOT 13. 7.9 13. 11. 

p,p'-000 0.46 0.30 0.46 0.41 

p,p'-ODT 6.6 7.9 6.3 6.9 

mirex 11. 11. 8.8 10. 
·•. 

p,p'-methoxychlor 4.6 3.6 4.2 4.1 

so . 

1.1 

0.52 

0.17 

0.0045 4 

0.082 

0.56 

---

0.16 

1.3 

0.0040 4 
1.0 

1.7 
1.0 

1.9 

1.6 

0.57 

0.38 

1.4 

0.61 

2.9 

0.092 

0.85 

1.3 

0.50 
-------------

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 
2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48 g). 
3 Average instrumental background. See QC Table 2. 
4 Standard deviations were selected from QCTable 2. 

ng/ g 

cv Mean 

12 3.7 

14 1.5 

9 0.81 

4 0.044 3 

13 0.25 

19 1.2 

-- -----

57 0.11 

20 2.7 

4 0.039 3 
11 3.8 

22 3.1 

21 1.9 

25 3.0 

15 4.4 

12 1.9 

27 0.56 

23 2.5 

8 3.2 

26 4.4 

22 0.17 

12 2.8 

13 4.0 

12 1.7 
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10 °C OC DILUTER STUDY 
QC Table 18. Raw Data for OCs in Control Water 

ng/ L 2 

OCs 

DayO DayS Day 16 

HCB 0.13 0.043 0.078 

pentach loran isole 0.35 0.10 0.13 

alpha-BHC 0.25 0.28 0.19 

lindane 0.028 3 0.0283 0.028 3 
beta-BHC 0.043 3 0.043 3 0.043 3 
heptachlor 0.14 0.020 3 0.020 3 
aldrin 1 ------ ................ 

dacthal 0.23 0.15 0.20 

oxychlordane 0.33 0.11 0.14 

heptachlor epoxide 0.024 3 0.024 3 0.23 

trans-chlordane 0.019 3 0.019 3 0.019 3 
trans-nonachlor 0.019 3 0.019 3 0.019 3 
cis-chlordane 0.18 0.019 3 0.12 

o,p'-DDE 0.19 0.18 0.035 3 
p,p'-DDE 0.43 0.28 0.48 

dieldrin 0.024 3 0.024 3 0.24 

o,p'-DDD 0.045 3 0.045 3 0.045 3 

endrin 0.030 3 0.030 3 0.030 3 
cis-nonach lor 0.019 3 0.019 3 0.019 3 
o,p'-DDT 0.25 0.048 3 0.063 

p,p'-DDD 0.055 3 0.055 3 0.055 3 
p,p'-DDT 0.048 3 0.048 3 0.048 3 
mirex ., 0.018 3 0.018 3 0.018 3 
p,p'-methoxychlor 0.13 0.063 0.088 3 

-

Mean so 

0.084 0.044 

0.19 0.14 

0.24 0.05 

0.028 3 0.0011 4 

0.043 3 0.0025 4 

0.060 0.069 

----·-- ---------

0.19 0.040 
0.19 0.12 

0.093 0.12 

0.019 3 0.00065 4 

0.019 3 0.00098 4 

0.11 0.081 

0.14 0.087 

0.40 0.1 

0.096 0.12 
0.045 3 0.0033 4 

0.030 3 0.0015 4 

0.019 3 0.0010 4 

0.12 0.11 

0.055 3 0.0055 4 

0.048 3 0.0068 4 

0.018 3 0.0012 4 

0.094 0.034 
i 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 Sample = 4 L of control chamber water. 

3 Average instrumental background. See QC Table 2. 
4 Standard deviations were selected from QC Table 2. 
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QC Table 19. Raw Data for OCs in Control Water 

OCs 

OayO Day16 

HCB 0.010 2 0.0102 

pentachloranisole 0.0102 0.015 

alpha-BHC 0.025 2 0.0252 

lindane 0.023 2 0.0232 

beta-BHC 0.075 0.085 

heptachlor 0.015 2 0.015 2 

aldrin 0.010 2 0.010 2 

dacthal 0.0232 0.023 2 

oxychlordane 0.025 0.043 

heptachlor epoxide 0.020 0.035 

trans-chlordane 0.025 0.043 

trans-nonachlor 0.030 0.040 

cis-chlordane 0.075 0.085 

o,p'-DDE 0.0302 0.0302 

p,p'-DDE 0.025 2 0.0302 

dieldrin 0.023 2 0.023 2 

o,p'-DDD 0.0302 0.0302 

endrin 0.18 
. 

0.18 

cis-nonachlor 0.020 0.043 

o,p'-DDT 0.0282 0.028 2 

p,p'-DDD. 0.033 2 0.033 2 

p,p'-DDT 0.10 0.13 

mirex' 0.015 2 0.015 2 

p,p'-methoxychlor 0.068 2 0.068 2 

1 Sample = 4 L of control chamber water. 

2 Average instrumental background. See QC Table 4. 

3 Standard deviations were selected from QC Table 4. 

ng/L 1 

Day28 

0.0102 

0.055 

0.048 

0.030 

0.095 

0.015 2 

0.010 2 

0.023 2 

0.058 

0.065 

0.065 

0.053 

0.10 

0.080 

0.0252 

0.0232 

0.030 2 

0.18 

0.083 

0.028 2 

0.033 2 

0.19 

0.015 2 

0.068 2 

Mean so 

0.010 2 0.00015 3 

0.027 0.025 

0.033 0.013 

0.025 0.0043 

0.085 0.010 

0.0152 0.00023 3 

0.0102 0.00015 3 

0.0232 0.00050 3 

0.042 0.016 

0.040 0.023 

0.044 0.020 

0.041 0.011 

0.087 0.013 

0.047 0.029 

0.0272 0.00033 2 

0.023 2 0.00075 3 

0.0302 0.00080 3 

0.18 0.00043 3 

0.048 0.032 

0.028 2 0.00085 3 

0.0332 0.00078 3 

0.14 0.046 

0.015 2 0.00030 3 

0.0682 0.0028 3 
------
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26 °C OC DILUTER STUDY 

QC Table 20. Raw Data for OCs in Control Water 

ng/L 2 

OCs 

DayO Day16 Mean 

HCB 0.088 0.058 0.073 

pentachloraniso1e 0.15 0.11 0.13 

atpha-BHC 0.030 3 0.030 3 0.030 3 

lindane 0.028 3 0.028 3 0.028 3 

beta-BHC 0.043 3 0.043 3 0.043 3 

heptachlor 0.0203 0.0203 0.020 3 

aldrin 1 ---·- ----- ---

dacthal 0.75 0.65 0.70 

oxychlordane 0.55 0.58 0.57 

heptachlor epoxide 0.28 0.38 0.33 

trans-chlordane 0.58 0.50 0.54 

trans-nonachlor 0.48 3 0.55 0.52 

cis-chlordane 0.17 0.13 0.15 

o,p'-DDE 0.11 0.20 0.16 

p,p'·DDE 0.65 0.60 0.63 

dieldrin 0.38 0.40 0.39 

o,p'-DDD 0.43 0.25 0.34 

endrin 0.45 0.33 0.39 

cis-nonachlor 0.40 0.33 0.37 

o,p'-DDT 0.43 0.30 0.37 

p,p'-DDD 0.16 0.055 3 0.11 

p,p'-DDT 0.048 3 0.048 3 0.048 3 

mirex ., 0.16 0.13 0.15 

p,p'-methoxychtor 0.088 
3 0.088 3 0.088 3 

so 

0.021 

0.028 

0.00025 4 

0.00021 4 

0.000504 

0.0011 4 

0.071 

0.021 

0.071 

0.057 

0.049 

0.028 

0.064 

0.035 

0.014 

0.13 

0.085 

0.049 

0.092 

0.074 

0.0035 4 

0.021 

0.0068 4 

1 Aldrin was not added to the exposure because it was.used as the GC method internal standard. 

2 Sample ::: 4 L of control chamber water. 
3 Average instrumental background. See QC Table 2. 
4 Standard deviations were selected from QC Table 2. 
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10 °C OC DILUTER STUDY 

QC Table 21. Estimated Concentrations of OCs in Water Reagent Blanks 

ng/Sample2 

OCs 

DayO DayS Day 16 Mean 

HCB 0.046 3 0.046 3 0.046 3 0.046 3 

pentachloranisole 0.15 0.042 3 0.15 0.11 

alpha·BHC 0.80 0.12 3 0.51 0.48 

lindane 0.11 3 0.11 3 0.11 3 0.11 3 

beta-BHC 0.17 3 0.17 3 0.17 3 0.17 3 

heptachlor 0.081 3 0.081 3 0.081 3 0.081 3 

aldrin 1 -- -·--- -- ··-···--

dacthal 0.95 0.76 0.57 0.76 

oxychlordane 0.085 3 0.085 3 0.085 3 0.085 3 

heptachlor epoxide 0.096 3 0.096 3 0.096 3 0.096 3 

trans-chlordane 0.076 3 0.076 3 0.076 3 0.076 3 

trans-nonachlor 0.077 3 0.077 3 0.077 3 0.077 3 

cis-chlordane 0.076 3 0.076 3 0.076 3 0.076 3 

o,p'-DDE 0.14 3 0.14 3 0.14 3 0.14 3 

p,p'-DDE 2.0 1.6 1.7 1.8 

diefdrin 0.096 3 0.57 0.40 0.36 

o,p'-000 0.18 3 0.18 3 0.18 3 0.18 3 

endrin 0.12 3 0.12 3 0.12 3 0.12 3 

cis-nonachlor 0.074 3 0.074 3 0.074 3 0.074 3 

o,p'-OOT 0.19 3 0.19 3 0.19 3 0.19 3 

p,p'-000 0.22 3 0.22 3 0.22 3 0.22 3 

p,p'-OOT 0.19 3 0.19 3 0.19 3 0.19 3 

mirex 
•. 

0.073 3 0.073 3 0.073 3 0.073 3 

p,p'·methoxychlor 0.35 3 0.35 3 0.35 3 0.35 3 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 Sample is water method reagent solvents processed as a water sample. 

3 Average instrumental background. See QC Table 2. 
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10 °C OC DILUTER STUDY 

QC Table 22. Estimated OC Concentrations in Reagent Blanks for SPMDs 

ng/Sample2 

OCs 
Rep A RepB RepC Mean so 

HCB 0.046 3 0.046 3 0.046 3 0.046 3 0.0010 4 

pentachloranisole 0.12 0.21 0.042 3 0.12 0.084 

alpha-BHC 0.12 3 0.18 0.12 3 0.14 0.035 

Undane 0.11 3 0.12 0.11 3 0.11 0.0058 

beta�BHC 0.17 3 0.23 0.17 3 0.19 0.035 

heptachlor 0.081 3 0.081 3 0.081 3 0.081 3 0.0068 4 

aldrin 1 ----·-··- --··-·-·-
-------- -------- --·-------·-

dacthat 0.41 0.78 0.27 0.49 0.26 

oxychlordane 0.085 3 0.085 3 0.085 3 0.085 3 0.0048 4 

heptachlor epox1de 2.0 0.096 3 0.096 3 0.73 1.1 

trans-chlordane 0.20 1.5 0.076 3 0.59 0.79 

trans�nonachlor 0.080 0.71 0.0773 0.29 0.36 

cis-chlordane 0.33 0.20 0.076 3 0.20 0.13 

o,p'-DDE 0.14 3 0.14 3 0.14 3 0.14 3 0.0029 4 

p,p'-DDE 0.90 0.064 3 0.080 0.35 0.48 

dieldrin 0.19 1.3 0.096 3 0.53 0.67 

o,p'-DDD 0.90 0.90 0.18 3 0.66 0.42 

endrin 0.12 3 2.1 0.12 3 0.78 1.1 

cis-nonachfor 0.14 0.15 0.074 3 0.12 0.041 

o,p'-DDT 0.19 3 0.19 3 0.19 3 0.19 3 . 
0.014 4 

p,p'·DDD 3.7 0.22 3 0.22 3 1.4 2.0 

p,p'-DOT 0.19 3 0.19 3 0.19 3 0.19 3 0.027 4 

mirex ,, 0.61 0.073 3 0.073 3 0.25 0.31 

p,p'-methoxychlor 0.80 0.62 0.35 3 0.59 0.23 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 Sample is SPMD method reagent solvents processed as an SPMD sample. 

3 Average instrumental background. See QC Table 2. 
4 Standard deviations were selected from QC Table 2. 
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QC Table 23. Estimated OC Concentrations in SPMD Dialysis Blanks 

ng/SPMD2 

OCs 
Rep A Rep B RepC Rep D Mean so 

HCB 4.3 7.2 1.9 11. 6.1 3.9 

pentachloranisole 0.042 3 0.94 0.042 3 0.042 3 0.27 0.45 

alpha-BHC 0.12 3 1.7 0.12 3 1.5 0.86 0.90 

lindane 0.11 3 2.3 0.11 3 3.4 1.5 1.6 

beta-BHC 0.17 3 1.4 0.17 3 0.17 3 0.48 0.62 

heptachlor 0.081 3 0.31 0.081 3 0.36 0.21 0.15 

aldrin 1 -------- -------- -------- -------- ----------- --------

dacthal 0.098 3 0.36 0.098 3 0.28 0.21 0.13 

oxychlordane 0.085 3 0.41 0.085 3 0.47 0.26 0.21 

heptachlor epoxide 3.6 4.9 0.096 3 8.8 4.3 3.6 

trans-chlordane 0.076 3 5.2 0.076 3 0.68 1.5 2.5 

trans-nonachlor 0.077 3 0.67 0.077 3 0.21 0.26 0.28 

cis-chlordane 0.076 3 0.12 0.076 3 0.076 3 0.087 0.022 

o,p'-DDE 0.14 3 0.14 3 0.14 3 5.2 1.4 2.5 

p,p'-DDE 0.88 1.0 0.064 3 1.9 0.96 0.75 

dieldrin 0.096 3 0.52 0.096 3 0.48 0.30 0.23 

o,p'-DDD 0.18 3 2.1 0.18 3 3.1 1.4 1.5 

endrin 0.12 3 0.12 3 0.12 3 5.1 1.4 2.5 

cis-nonachlor . 0.58 1.0 0.074 3 1.1 0.69 0.47 

o,p'-DDT 0.19 3 0.40 0.19 3 0.40 0.30 0.12 

p,p'-DDD 3.3 3.1 0.22 3 7.6 3.6 3.0 

p,p'-DDT 0.19 3 0.50 0.19 3 1.2 0.52 0.48 .. 
mirex 0.99 0.073 3 0.073 3 0.073 3 0.30 0.46 

p,p'-methoxychfor 9.6 1.4 0.35 3 15. 6.6 7.0 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 Freshly prepared SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48 g). 

3 Average instrumental background. See QC Table 2. 

ng /g 

Mean 

2.5 

0.11 

0.35 

0.60 

0.19 

0.085 

-------

0.085 I 
0.10 ! 
1.7 

0.60 

0.10 

0.035 

I 0.56 

0.39 

0.12 

0.56 

0.56 

0.28 

0.12 

1.5 

0.21 

0.12 

2.7 
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18 °C OC DILUTER STUDY 
QC Table 24. Estimated Concentrations of OCs in Water Reagent Blanks 

ng I Sample 1 

OCs 
Dayo Day 16 Day28 Mean 

HCB 0.042 2 0.042 2 0.042 2 0.042 2 
pentachloranisole 0.037 2 0.21 0.037 2 0.095 

alpha-BHC 0.098 2 0.098 2 0.098 2 0.098 2 
lindane 0.089 2 0.089 2 0.089 2 0.089 2 

beta-BHC 0.35 0.90 0.48 0.58 

heptachlor 0.065 2 0.065 2 0.065 2 0.065 2 

aldr�n 0.038 2 0.038 2 0.038 2 0.038 2 
dacthal 0.094 2 0.094 2 0.094 2 0.094 2 
oxychlordane 0.062 2 0.062 2 0.062 2 0.062 2 

heptachlor epoxide 0.071 2 0.071 2 0.071 2 0.071 2 
trans-chlordane 0.071 2 0.071 2 0.071 2 0.071 2 
trans-nonach lor 0.062 2 0.062 2 0.062 2 0.062 2 
cis-chlordane 0.064 2 1.2 0.56 0.61 

o,p'-DDE 0.12 2 0.12 2 0.12 2 0.12 2 
p,p'-DDE 0.10 2 0.10 2 0.10 2 0.10 2 
dieldrin 0.086 2 0.086 2 0.086 2 0.086 2 
o,p'-DDD 0.12 2 0.12 2 0.12 2 0.12 2 
endrin 0.10 2 2.1 0.94 1.0 

cis-nonachlor 0.062 2 0.55 0.062 2 0.22 

o,p'-DDT 0.11 2 0.11 2 0.11 2 0.11 2 

p.�:-ooo 0.13 2 0.13 2 0.13 2 0.13 2 

p,p'-DDT 0.11 2 1.1 0.11 2 0.44 

mirex 0.062 2 0.062 2 0.062 2 0.062 2 

p,p'-methoxychlor 9.8 0.27 2 0.27 2 3.4 
-

1 Sample is water method reagent solvents processed as a water sample. 

2 Average instrumental background. See QC Table 4. 
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18 °C OC DILUTER STUDY 

QC Table 25. Estimated OC Concentrations in Reagent Blanks for SPMDs 

ng I Sample 1 

OCs 
Rep A RepB RepC RepD 

HCB 0.042 
2 

0.042 
2 

0.042 
2 

0.042 
2 

pentachloran I sole 0.037 
2 

0.037
2 

0.24 0.037 
2 

alpha-BHC 0.098 2 0.098 2 0.098 2 0.098 2 

lindane 0.089 
2 

0.089 
2 0.089 

2 
0.089 

2 

beta-BHC 0.29 0.40 0.51 0.59 

heptachlor 0.065 
2 0.065 

2 
0.065 

2 
0.065

2 

aldrin 0.19 0.038 
2 

0.038 
2 

0.038 
2 

dacthal 6.2 0.36 0.094 
2 

0.094 
2 

oxychlordane 0.062 
2 

0.062 
2 

0.062 
2 

0.062 
2 

heptachlor epoxide 0.071 
2 . 

0.071 
2 

0.071 2 0.071 
2 

trans-chlordane 0.33 0.071 
2 

0.37 0.071 
2 

tra ns-n onachlor 0.062 
2 0.062 2 0.062 

2 
0.062 

2 

cis-chlordane 0.42 0.33 0.64 0.32 

o,p'-DDE 0.12 2 0.12 2 0.57 0.12 2 

p,p'-DOE 0.10 2 0.10 2 0.10 2 0.10 
2 

dieldrin 0.086 2 0.41 2.3 0.73 

o,p'-000 0.12 2 0.12 
2 

0.12 2 0.12 
2 

endrin 0.67 0.34 1.5 0.72 

cis-nonach lor 0.24 0.062 
2 

0.54 0.51 

o ,p'-ODT 0.11 
2 

0.11 
2 

0.11 2 0.11 
2 

p,p'-DDD 0.13 2 
0.13 2 

0.13 2 0.13 2 

p,p'-ODT ., 0.31 0.11 
2 

0.66 0.97 

mirex 0.062 
2 

0.062 2 
0.062 

2 
0.062 2 

p,p'-methoxychlor 9.7 0.27 2 0.27 
2 

0.27 
2 

1 Sample is SPMD method reagent solvents processed as an SPMD sample. 
2 Average instrumental background. See QC Table 4. 

3 Standard deviations were selected from QC Table 4. 

Rep E 

0.042 
2 

0.19 

0.71 

0.089 
2 

0.65 

0.065 
2 

0.038 
2 

0.094·
2 

0.062 
2 

0.071 
2 

0.071 
2 

0.062 
2 

0.26 

0.12 2 

0.10 2 

0.46 

0.12 2 

0.41 

0.062 
2 

0.11 
2 

0.13 
2 

1.0 

0.062 
2 

0.27 2 

Mean so 

0.042 2 0.00059 3 

0.11 0.099 

0.22 0.27 

0.089 
2 

0.00058 3 

0.49 0.14 

0.065
2 0.00091 3 

0.068 0.068 

1.4 2.7 

0.062 
2 

0.0033 3 

0.071 
2 

0.0025 3 

0.18 0.15 

0.062 
2 0.0017 3 

0.39 0.15 

0.21 0.20 

0.10 
2 

0.0013 3 

0.80 0.87 

0.12 
2 '

0.0032 3 

0.73 0.46 

0.28 0.23 

0.11 
2 

0.0034 3 

0.13 2 
0.0031 

3 

0.61 0.40 

0.062 
2 

0.0012 3 

2.2 4.2 
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18 °C OC DILUTER STUDY 

QC Table 26. Estimated OC Concentrations in SPMD Dialysis Blanks 

ng/SPMD 1 

OCs 
Rep A Rep B RepC RepD RepE 

HCB 0.042 2 0.042 2 0.042 2 0.042 2 0.0422 

pentachloranisole 0.23 0.18 0.0372 0.0372 0.037 2 

alpha-BHC 0.098 2 0.098 2 0.098 2 0.098 2 0.098 2 

lindane 0.089 2 0.089 2 0.089 2 0.0892 0.089 2 

beta-BHC 1.5 2.2 0.073 2 0.073 2 0.073 2 

heptachlor 0.065 2 0.065 2 0.065 2 0.065 2 0.065 2 

aldrin 0.038 2 0.038 2 0.038 2 0.038 2 0.038 2 

dacthal 1.5 0.094 2 0.0942 0.094 2 0.094 2 

oxychlordane 0.062 2 0.062 2 0.062 2 0.062 2 0.062 2 

heptachlor epoxide 0.071 2 0.071 2 0.071 2 0.071 2 0.071 2 

trans-chlordane 0.071 2 0.59 0.071 2 0.071 2 0.071 2 

trans-nonachlor 0.062 2 0.062 2 0.062 2 0.062 2 0.062 2 

cis-chlordane 0.87 0.89 0.064 2 0.0642 0.064 2 

o,p'-DDE 0.12 2 0.12 2 0.12 2 0.12 2 0.12 2 

p,p'-DDE 0.10 2 0.10 2 0.10 2 0.10 2 0.10 2 

dieldrin 0.086 2 0.086 2 0.086 2 0.086 2 0.086 2 

o,p'-DDD 0.12 2 0.12 2 0.12 2 0.12 2 0.12 2 

endrin 1.8 1.6 0.10 2 0.10 2 0.10 2 

c is-nonachlor 0.50 0.45 0.062 2 0.062 2 0.062 2 

o,p'-DDT 0.11 2 0.11 2 0.11 2 0.11 2 0.11 2 

p,p'-DDD 0.13 2 0.13 2 0.13 2 0.13 2 0.13 2 

p,p'-DDT 2.0 0.11 2 0.11 2 0.11 2 0.11 2 

mirex 0.062 2 0.062 2 0.062 2 0.062 2 0.062 2 

p,p'-methoxychlor 0.27 2 0.27 2 0.27 2 0.27 2 0.27 2 
-----------

1 Freshly prepared SPMD is 45.7 em x 2.54 em with 0.5 mL {0.455g) triolein (total SPMD mass = 2.48 g). 

2 Average instrumental background. See QC Table 4. 

3 Standard deviations were selected from QC Table 4. 

ng I g 

Mean so Mean 

0.0422 0.00059 3 0.0172 

0.21 0.094 0.085 

0.098 2 0.0025 3 0.040 2 

0.089 2 0.00058 3 0.036 2 

1.9 1.0 0.77 

0.065 2 0.00091 3 0.026 2 

0.038 2 0.00061 3 0.015 2 

0.80 0.63 0.32 

0.062 2 0.0033 3 0.025 2. 

0.071 2 0.0025 3 0.029 2 

0.33 0.23 0.13 

0.062 2 0.0017 3 0.025 2 

0.88 0.45 0.35 

0.12 2 0.0019 3 0.048 2 

0.10 2 0.0013 3 0.040 2 

0.086 2 0.0030 3 0.035 2 

0.12 2 0.0032 3 0.048 2 

1.7 0.88 0.69 

0.48 0.23 0.19 

0.11 2 0.0034 3 0.044 2 

0.13 2 0.0031 3 0.052 2 

1.1 0.85 0.44 

0.062 2 0.0012 3 0.025 2 

0.27 2 0.011 3 0.11 2 
-
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26 °C OC DILUTER STUDY 

QC Table 27. Estimated Concentrations of OCs in Water Reagent Blanks 

ng/Sample 2 

OCs 
DayO Day 16 Mean 

HCB 0.046 3 0.046 3 0.046 3 

pentachloranisole 0.042 3 0.042 3 0.042 3 

alpha-BHC 0.12 3 0.12 3 0.12 3 

lindane 0.11 3 0.11 3 0.11 3 

beta-BHC 0.17 3 0.17 3 0.17 3 

heptachlor 0.081 3 0.081 3 0.081 3 

aldrin 1 --- --- ----

dacthal 0.84 0.58 0.71 

oxychlordane 0.085 3 0.085 3 0.085 3 

heptachlor epoxide 0.096 3 0.096 3 0.096 3 

trans-chlordane 2.1 0.73 1.4 

trans-nonachJor o.on3 0.077 3 0.0773 

cis-chlordane 0.076 3 0.076 3 0.076 3 

otp'-DDE 0.14 3 0.14 3 0.14 3 

p,p'-DOE 3.4 0.91 2.2 

dieldrin 0.096 3 0.096 3 0.096 3 

o,p'-DDD 0.18 3 0.18 3 0.18 3 

endrin 0.12 3 0.12 3 0.12 3 

cis-nonachlor 0.080 0.074 3 0.077 

otp'-DDT 0.19 3 0.19 3 0.19 3 

p,p'-DDD 0.22 3 0.22 3 0.22 3 

PtP'·DDT, 0.19 3 0.19 3 0.19 3 

mirex 0.82 0.073 3 0.45 

p,p'-methoxychlor 6.8 7.2 7.0 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 Sample is water method reagent solvents processed as a water sample. 

3 Average instrumental background. See QC Table 2. 
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26 °C OC DILUTER STUDY 
QC Table 28. Estimated OC Concentrations in Reagent Blanks for SPMDs 

ng/Sample2 

OCs 
Rep A RepB RepC Mean so 

HCB 0.046 3 0.046 3 0.13 0.074 0.048 

pentachloranisofe 0.060 0.090 0.16 0.10 0.051 

alpha-BHC 0.12 3 0.12 3 0.12 3 0.12 3 0.0020
4 

lindane 0.11 3 0.11 3 0.11 3 0.11 3 0.0045 4 

beta-BHC 0.17 3 0.17 3 0.17 3 0.17 3 0.010 
4 

heptachlor 0.081 3 0.081 3 0.13 0.10 0.028 

aldrin 1 ----- --- -·--- - ----· ··-·· 

dacthal 0.46 0.51 0.44 0.47 0.036 

oxychlordane 0.085 3 0.085 3 0.10 0.090 0.0087 

heptachlor epoxide 0.42 0.096 3 0.096 3 0.20 0.19 

trans-chlordane 0.40 0.57 0.70 0.56 0.15 

trans-nonachlor 0.31 0.28 0.35 0.31 0.035 

cis-chlordane 0.076 3 0.076 3 0.076 3 0.076 3 0.0021 4 

o,p'-DDE 0.14 3 0.14 3 0.14 3 0.14 3 0.0029 4 

p,p'-DDE 0.40 0.51 1.2 0.70 0.43 

dieldrin 0.22 0.51 0.70 0.48 0.24 

o,p'·DDD 0.18 3 0.18 3 0.18 3 0.18 3 0.013 
4 

endrin 0.51 0.29 0.12 3 0.31 0.20 

cis4nonachlor 0.11 0.070 0.37 0.18 0.16 

o,p'·DDT 0.19. 3 0.19 3 0.26 0.21 0.040 

p,p'-DDD 0.22 3 0.30 0.22 3 0.25 0.046 

p,p'-DDT 0.19 3 0.19 3 0.19 3 0.19 3 0.027 4 

mirex ., 0.073 3 0.073 3 0.073 3 0.073 3 0.0049 4 

p,p'-methoxychlor 0.22 1.4 0.75 0.79 0.59 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 Sample is SPMD method reagent solvents processed as an SPMD sample. 

3 Average instrumental background. See QC Table 2. 
4 Standard deviations were selected from QC Table 2. 
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26 °C OC DILUTER STUDY 

QC Table 29. �stimated OC Concentrations in SPMD Dialysis Blanks 

ng/SPMD 2 

OCs 

Rep A Rep B RepC Mean so 

HCB 4.0 8.3 0.046 3 4.1 4.1 

pentachloranisole 0.042 3 0.042 3 0.042 3 0.042 3 0.00084 4 

afpha-BHC 0.12 3 0.12 3 0.12 3 0.12 3 0.0020 4 

lindane 0.11 3 0.11 3 0.11 3 0.11 3 0.0045 4 

beta-BHC 0.17 3 0.17 3 0.17 3 0.17 3 0.010 4 

heptachlor 0.081 3 0.081 3 0.081 3 0.081 3 0.0068 4 

aldrin 1 --- --- ........... ----- -----

dacthal 0.91 2.2 0.098 3 1.1 1.1 

oxychlordane 1.5 1.2 0.085 3 0.93 0.75 

heptachlor epoxide 1.5 4.7 0.096 3 2.1 2.4 

trans-chlordane 0.53 0.89 0.076 3 0.50 0.41 

trans-nonachlor 0.0773 0.077 3 0.0773 0.077 3 0.0039 4 

cis-chlordane 0.076 3 0.076 3 0.076 3 0.076 3 0.0021 4 

o,p'-ODE 0.14 3 0.14 3 0.14 3 0.14 3 0.0029 4 

p,p'-DDE 1.1 1.7 0.064 3 0.95 0.83 

dletdrln 0.096 3 1.1 0.096 3 0.43 0.58 

o,p'-DDD 1.2 1.4 0.18 3 0.93 0.65 

endrin 0.12 3 0.12 3 0.12 3 0.12 3 0.0060 4 

cis-nonachlor 0.51 0.61 0.074 3 0.40 0.29 

o,p'-DDT 0.19 3 1.2 0.19 3 0.53 0.58 

p,p'·DOD 0.22 3 3.0 0.22 3 1.1 1.6 

p,p'·DDT 0.19 3 2.2 0.19 3 0.86 1.2 

mirex ·•. 0.44 1.2 0.073 3 0.57 0.57 

p,p'-methoxychlor 4.4 7.8 0.35 3 4.2 3.7 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 Freshly prepared SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48 g). 

3 Average instrumental background. See QC Table 2. 

4 Standard deviations were selected from QC Table 2. 

ng/g 

Mean 

1.7 

0.017 3 

0.048 3 

0.044 3 

0.069 3 

0.033 3 

-----

0.44 

0.38 

0.85 

0.20 

0.031 3 

0�031 3 

0.056 3 

0.38 

0.17 

0.38 

0.048 3 

0.16 

0.21 

0.44 

0.35 

0.23 

1.7 
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10 °C OC DILUTER STUDY 

QC Table 30. OC Recoveries from Spiked Control Water 

ng I Sample 2' 3 

Medium Medium High High High 

OCs Cone. %Recovered Cone. %Recovered Cone. 

Day 8 DayS DayO Day 0 Day 16 

HCB 5.9 87 65 87 50 

pentachloranisole 9.3 98 95 86 85 

alpha-BHC 3.3 73 70 100 60 

lindane 5.5 81 80 100 70 

beta-BHC 9.0 82 95 100 85 

heptachlor 5.4 68 65 100 50 

aldrin 1 __ ..,_ .. ..., ......... ----- --- .......... 

dacthal 10. 100 95 100 90 

oxychlordane 8.8 88 90 100 70 

heptachlor epoxide 8.4 70 90 100 75 

trans-chlordane 10. 100 95 95 80 

trans-nonach lor 8.5 94 90 100 70 

cis-chlordane 10. 100 100 100 80 

o,p'-DDE 10. 83 100 91 75 

p,p'-DDE 12. 92 100 91 80 

dieldrin 14. 100 110 100 80 

o,p'-DDD 8.0 84 90 100 70 

endrin 11 . 92 90 95 90 

cis-nonachlor 9.0 90 100 100 75 

o,p'-DDT 10. 100 95 100 75 

p,p'-DDD 8.4 76 90 95 75 

p,p'-DDT 6.5 93 75 100 60 

mirex 8.0 73 85 100 65 

p,p'-methoxychlor 13. 100 120 100 85 

Average 88 97 
--·--·- -----·-

1 Aldrin was not added to the exposure because it was used as the GC method Internal standard. 

2 Sample is amount OCs in QC Table 30A added to 4 L of control water and processed as a water sample. 

3 Values have been background corrected using means of control w'!ter (QC Table 23). 

High 

%Recovered %Recovered 

Day 16 Study 

67 80 

77 87 

86 86 

88 90 

89 90 

77 82 

---- ..� ... -

95 98 

78 89 

83 84 

80 92 

82 92 

80 93 

68 81 

73 85 

73 91 

78 87 

95 94 

83 91 

79 93 

79 83 

80 91 

76 83 

89 96 

81 89 
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18 °C OC DILUTER STUDY 

QC Table 31. OC Recoveries from Spiked Control Water 

Low Low 

OCs Cone. %Recovered 

Day o DayO 

HCB 0.77 55 

pentachloranisole 0.80 57 

alpha-BHC 0.65 59 

lindane 0.73 61 

beta-BHC 1.4 100 

heptachlor 0.52 37 

aldrin 0.69 26 

dacthal <MDL3 . , ......... 

oxychlordane 0.94 63 

heptachlor epoxide 0.86 54 

trans-chlordane 0.86 51 

trans-nonach lor 0.84 47 

cis-chlordane 0.66 44 
o,p'-DDE 1.3 81 

p,p'-DDE 1.4 100 

dieldrin <MDL 3 --

o,p'-DDD 1.2 80 

endrin <MDL3 -

cis-nonachlor 1.2 67 

o,p'-DDT 1.2 86 

p,p'-DDD 1.6 100 

p,p'·DDT 1.6 100 

mirex 1.5 75 

p,p'-methoxychlor 1. 7. 20 

Average 65 

Medium 

Cone. 

DayO 

18 

20 

14 

18 

35 

10 

17 

<MDL3 

25 

20 

21 

20 

18 

21 

19 

<MDL3 
20 

<MDL3 
20 

22 

21 

23 

19 

22 

ng I Sample 
1' 2 

Medium High 

%Recovered Cone. 

Dayo DayO 

78 79 

83 85 

64 69 

86 84 

100 140 

50 44 

49 77 
--- <MDL3 

100 110 

87 89 

81 90 

80 90 

82 76 

84 92 

76 88 
---- <MDL3 

100 89 
··-·• <MDL3 
80 89 

100 94 

110 96 

100 100 

73 85 

81 110 

83 

1 Sample is amount OCs in QC Table 31 B added to control water and processed as a water sample. 

2 Vafues have been background corrected using means of control water (Table 16). 

3 Value below control water MDL (Table 16). 

High High High 

%Recovered Cone. %Recovered i 
DayO Day 16 Day 16 I 

61 83 55 
65 87 58 

58 68 52 

65 83 59 

100 150 100 

40 44 34 

48 84 49 
.......... <MDL 3 --

85 110 73 
68 90 60 

64 92 61 

64 92 58 

58 79 56 

66 95 59 

68 89 59 
....... <MDL3 -

81 92 77 
--- <MDL 3 ---

68 92 61 

78 91 70 

74 98 70 

83 95 73 

71 88 68 

100 100 91 

70 64 
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26 °C OC DILUTER STUDY 

QC Table 32. OC Recoveries from Spiked Control Water 

ng I Sample 2' 3 

High High High . High 

OCs Cone. %Recovered Cone. %Recovered 
DayO DayO Day16 Day16 

HCB 55 79 58 83 
pentachloranisole 100 91 110 100 
atpha-BHC 78 100 79 100 
lindane 89 100 91 100 
beta-BHC 110 100 110 100 
heptachlor 63 89 64 91 
aldrin 1 -·-- --- ----- ---·-

dacthal 120 100 109 100 

oxychlordane 97 100 94 97 
heptachlor epoxide 110 100 100 100 
trans-chlordane 110 100 109 100 
trans-nonachlor 100 100 97 100 
cis-chlordane 110 100 110 100 
o,p'-DDE 110 100 110 100 
p,p'-DDE 110 100 109 100 
dieldrin 100 . 100 98 98 
o,p'-DDD 100 100 100 100 
endrin 100 100 95 102 
cis-nonachlor 110 100 110 100 
o,p'-DDT 100 100 98 100 
p,p'-DDD 99 100 95 100 
p,p'-DDT 78 100 73 100 
mirex 80 92 75 87 
p,p'-methoxychlor 94 100 100 100 

Average 98 98 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 Sample is amount OCs in Table 22 added to control water and processed as a water sample. 

3 Values have been background corrected using means of control water (Table 11). 

%Recovered 

Study 

81 
96 

100 
100 
100 

90 
........ 

100 

99 
100 
100 
100 
100 
100 
100 

99 
100 
101 
100 
100 
100 
100 

90 
100 

98 
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10 °C AND 26 °C OC DILUTER STUDY 

QC Table 33. OC Recoveries from Spiked Blank SPMDs 

ng/Sample2 

OCs Amount 

Spiked 3 Rep A RepB RepC Mean SD cv 

HCB 38 31 28 34 31 3.0 10 

pentachroranisole 54 31 29 34 31 2.5 8 

alpha·BHC 45 22 19 22 21 1.7 8 

lindane 44 26 26 24 25 1.2 5 

beta-BHC 41 26 26 25 26 0.58 2 

heptachlor 35 27 26 25 26 1.0 4 

aldrin 1 ----·- ----- - --·- ............ ----- -----

dacthal 49 47 33 52 44 9.8 22 

oxychlordane 46 39 33 43 38 5.0 13 

heptachlor epoxide 44 21 18 22 20 2.1 11 

trans-chlordane 48 34 31 36 34 2.5 7 

trans-nonachlor 44 33 30 35 33 2.5 8 

cis·chlordane 50 34 31 36 34 2.5 7 

o,p'-DDE 51 36 34 45 38 5.9 16 

p,p'-DDE 47 22 22 24 23 1.2 5 

dieldrin 49 39 35 40 38 2.6 7 

o,p'-DDD 45 31 31 43 35 6.9 20 

endrin 53 36 36 39 37 1.7 5 

cis-nonachlor 47 33 34 40 36 3.8 11 

o,p'-DDT 48 41 45 42 43 2.1 5 

p,p'-DDD 53 38 45 40 41 3.6 9 

p,p'-DDT 42 30 28 37 32 4.7 15 

mirex 50 32 31 34 32 1.5 5 

p,p'-methoxychlor � 48 47 41 48 45 3.8 8 

Average 
--··-·-

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g} triolein (total SPMD mass = 2.48g). 

3 Nominal concentration in spike solution. 

% 

Recovered 

82 

57 

47 

57 

63 

74 

-·----

90 

83 

45 

71 

75 

68 

75 

49 

78 

78 

70 

77 

90 
' 

77 

76 

64 

94 

71 
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18 °C OC DILUTER STUDY 

QC Table 34. OC Recoveries from Spiked Blank SPMDs -

ng I Sample 1 

OCs 
Rep A RepB RepC RepD RepE 

HCB 57 44 45 41 46 

pentachloranisore 60 46 47 42 47 

alpha-BHC 36 31 32 27 30 

lindane 49 41 43 36 39 

beta-BHC 110 97 110 75 86 

heptachlor 10 20 22 21 24 

aldrin 59 47 45 42 49 

dacthal · 68 56 63 55 64 

oxychlordane 78 66 68 59 66 

heptachlor epoxide 64 53 55 48 58 

trans-chlordane 66 56 54 51 60 

trans-nonachlor 65 56 55 51 60 

cis-chlordane 55 48 49 45 52 

o,p'-DDE 65 59 62 55 64 

p,p'-DDE 70 66 67 63 68 

dieldrin 57 52 58 49 59 

o,p'-DDD 69 61 63 59 69 

endrin 78 69 70 62 68 

cis-nonach lor 57 52 52 47 55 

o,p'-DDT 49 47 44 36 39 

p,p'-000 75 70 73 69 75 

p,p'·DDT 57 55 52 45 46 

mirex ., 72 66 61 60 67 

p,p'-methoxych lor 67 65 64 50 53 

Average 

Mean 

47 

48 

31 

42 

96 

19 

48 

61 

67 

56 

57 

57 

50 

61 

67 

55 

64 

69 

53 

43 

72 

51 

65 

60 

1 SPMD is 45.7 em x 2.54 em with 0.5 mL (0.455g) triolein (total SPMD mass= 2.48g). 

2 Amount from QC Table 34A. 

Mean 

Spiked o;o 

so cv ng 2 Recovered 

6.1 13 62 76 

6.8 14 63 76 

3.3 11 52 60 

4.9 12 64 66 

15. 16 110 87 

5.5 29 38 50 

6.5 14 74 65 

5.5 9 79 77 

6.8 10 62 100 

5.9 11 - 63 89 

5.8 10 66 86 

5.3 9 65 88 

3.8 8 57 88 

4.1 7 81 75 

2.6 4 100 67 

4.3 8 77 71 i 
4.6 7 76 84 

5.7 8 91 76 

3.8 7 75 71 

5.4 13 73 59 

2.8 4 100 72 

5.3 10 94 54 

4.9 8 92 71 

7.7 13 120 50 

76 73 
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1 0 °C OC DILUTER STUDY 

QC Table 35. Measured OC Concentrations in 10 pg!L Diluter Stocks 

J.IQ/ L z 

OCs Nominal Study Study 
Concentration DayO Days Day 16 Mean so cv 

HCB 10 7.2 6.8 7.2 7.1 0.23 3 

pentach lora n isole 10 10. 9.6 11. 10. 0.72 7 

alpha·BHC 10 5.0 8.8 4.4 6.1 2.4 39 

lindane 10 6.0 8.6 5.6 6.7 1.6 24 
I beta-BHC 10 11. 11. 11. 11. 0.0 0 I 

heptachlor 10 7.4 8.0 7.6 7.7 0.31 4 I aldrin 1 ---
- ------ ......... 

---- -
- ---

............ 

dacthal 10 10. 11. 11. 11. 0.58 5 

oxychlordane 10 9.4 14. 14. 12. 2.7 23 

heptachlor epoxide 10 9.0 13. 11. 11. 2.0 18 

trans-chlordane 10 9.4 14. 13. 12. 2.4 20 

tra ns-nonach lor 10 8.8 9.6 9.2 9.2 0.40 4 

cis-chlordane 10 10. 10. 10. 10. 0.0 0 

o,p'-DDE 10 11. 11. 11. n. 0.0 0 

p,p'-DDE 10 11. 11. 12. 11. 0.58 5 

dieldrin 10 8. 9.4 11. 9.5 1.5 16 

o,p'-DDD 10 9.4 11. 9.8 10. 0.83 8 

endrin 10 11. 12. 12. 12. 0.58 5 

c is-nonachlor 10 10. 11. 10. 10. 0.58 6 

o,p'-DDT 10 10. 10. 11. 10. 0.58 6 

p,p'-DDD 10 10. 12. 11. 11. 1.0 9 

p,p'-DDT 10 8.6 9.4 7.6 8.5 0.90 11 
.. 

mirex 10 11. 12. 10. 11. 1.0 9 

p,p'-methoxychlor 10 10. 11. 11. 11. 0.58 5 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 100 pL of the 10 pg/L diluter stock was added to 1 L of 10 oc well water every 10 minutes and dumped into 1 ng/L exposure chamber. 
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10 °C OC DILUTER STUDY 

QC Table 36. Measured OC Concentrations in 100 pg!L Diluter Stock 

ug/L 2 

OCs Nominal Study Study 
Concentration Dayo DayS Day 16 Mean so cv 

HCB 100 78 70 76 75 4.2 6 

pentachloranisole 100 110 100 110 110 5.8 5 

alpha-BHC 100 27 50 38 38 12. 32 

lindane 100 44 61 51 52 8.5 16 I 
beta-BHC 100 98 100 97 98 1.5 2 

heptachlor 100 68 70 67 68 1.5 2 

aldrin 1 ...... --- �---- ---- -- --·---·- -------

dacthal 100 97 98 95 97 1.5 2 

oxychlordane 100 90 92 89 90 1.5 2 

heptachlor epoxide 100 86 91 86 88 2.9 3 

trans-chlordane 100 94 95 92 94 1.5 2 

trans-no nach lor 100 86 88 85 86 1.5 2 

cis-chlordane 100 100 100 100 100 0.00 0 

o,p'·DDE 100 110 99 100 100 6.1 6 

p,p'-DDE 100 120 110 120 120 5.8 5 

dieldrin 100 92 91 90 91 1.0 1 

o,p'-DDD 100 89 92 92 91 1.7 2 

endrin 100 100 110 100 100 5.8 6 

ci s-nonachl or 100 91 92 90 91 1.0 1 

o,p'-DDT 100 93 92 92 92 . 0.58 1 

p,p'-000 100 93 98 94 95 2.6 3 

p,p'-DDT 100 66 72 66 68 3.5 5 

mirex 
' 

100 97 97 96 97 0.58 1 

p,p'-methoxychlor 100 94 90 94 93 2.3 3 

'Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 100 pL of the 100 pg/L diluter stock was added to 1 L of 10 oc well water every 10 minutes and dumped into 10 ng/L exposure chamber. 
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10 °C OC DILUTER STUDY 

QC Table 37. Measured OC Concentrations in 1,000 pg/L Diluter Stock 

ug /l., 2 

OCs Nominal Study Study 

Concentration oayo DayS Day 16 Mean so cv 

HCB 1,000 720 730 780 740 32 4 

pentac hloranisole 1,000 1,000 1,100 1,100 1,100 58 5 

alpha-BHC 1,000 870 940 890 900 36 4 

lindane 1,000 840 920 880 880 40 5 

beta-BHC 1,000 960 1,100 1,000 1,000 72 7 

heptachlor 1,000 670 . 730 710 700 31 4 

aldrin 1 --- ------- -------- ------·-- __ _ ., ____ ----- ........... 

dacthal 1,000 930 1,000 990 970 38 4 

oxychlordane 1,000 880 970 940 930 46 5 

heptachlor epoxide 990 840 930 890 890 45 5 

trans-ch \ordane 1,000 910 980 970 950 38 4 

trans-nonach lor 1,000 830 920 890 880 46 5 

cis-chlordane 1,000 940 1,000 1,000 980 35 4 

o,p'-ODE 1,000 970 1,000 1,000 990 17 2 

p,p'-DDE 1,000 930 990 990 970 35 4 

dieldrin 1,000 880 970 950 930 47 5 

o,p'-000 1,000 890 920 910 910 15 2 

endrin 1,000 1,000 1,100 1,100 1,100 58 5 
cis-nonach lor 990 890 980 950 940 46 5 
o,p'-DDT 1,000 920 960 970 950 26 3 

p,p'-DDD 1,000 1,000 1,100 1,100 1,100 58 5 

p,p'-DDT 1,000 880 900 900 890 10 1 
mirex 1,000 950 1,000 1,000 980 29 3 

p,p'-methoxychlor •. 1,000 940 950 980 960 21 2 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 100 pL of the 1,000 J.lg/L diluter stock was added to 1 L of 10 oc well water every 10 minutes and dumped into 100 ng/L exposure chamber. 



18 °C OC DILUTER STUDY 

QC Table 38. Measured OC Concentrations in 10 pg/L Diluter Stocks 

pg I L 1 

OCs Nominal Study Study 

Concentration DayO Day 16 Day28 Mean so cv 

HCB 10 10. 11. 9.9 10. 0.61 6 

pentachl oran isole 10 11. 11. 10. 11. 0.58 5 

alpha-BHC w 9.6 9.0 9.4 9.3 0.31 3 

lindane 10 10. 10. 10. 10. 0.0 0 

beta-BHC 10 8.8 9.4 8.9 9.0 0.32 4 

heptachlor 10 9.4 9.8 9.4 9.5 0.23 2 

aldrin 10 16. 17. 16. 16. 0.56 4 

dacthal 10 8.6 9.1 8.7 8.9 0.21 2 

oxychlordane 10 11. 11. 10. 11. 0.58 5 
..... 

-....] 
-....] heptachlor epoxide 10 11. 11. 11. 11. 0.0 0 

trans-chlordane 10 11. 12. 12. 12. 0.58 5 

trans-nonachlor 10 11. 12. 12. 12. 0.58 5 

cis-chlordane 10 9.7 10. 9.7 9.8 0.17 2 

o,p'-DDE 1 0  11. 12. 11. 11. 0.58 5 

p,p'-DDE 10 10. 11 . 10. 10. 0.58 6 

dieldrin 10 10. 10. 9.8 9.9 0.12 1 

o,p'-DDD 10 9.1 9.5 9.0 9.2 0.26 3 

endrin 10 9.8 10. 9.6 9.8 0.20 2 

c is-nonach lor 10 11. 11. 11. 11. 0.0 0 

o,p'-DDT 10 10. 11. 9.8 10. 0.64 6 

p,p'-DDD 10 8.6 6.8 8.4 8.6 0.20 2 
1 

p,p'-DOT 10 11. 12. 11. 11. 0.58 5 

mirex 10 10. 11. 10. 10. 0.58 6 

p,p'-meth oxych lor 10 8.4 8.5 7.8 8.2 0.38 5 
---

1 100 pL of the 10 pg/L diluter stock was added to 1 L of 18 oc well water every 10 minutes and dumped into 1 ng/L exposure chamber. 



...... 

-.....) (X) 

18 °C OC DILUTER STUDY 

QC Table 39. Measured OC Concentrations in 100 pg/L Diluter Stock 

J.IQ I L 1 

OCs Nominal Study Study 

Concentration DayO Day 16 Day28 Mean so cv 

HCB 100 97 99 94 97 2.5 3 

pe ntach loran isole 100 100 100 96 99 2.3 2 

alpha-BHC 100 91 80 76 82 7.8 10 

lindane 100 91 81 86 86 5.0 6 

beta-BHC 100 88 90 90 89 1.2 1 I 
heptachlor 100 88 89 86 88 1.5 2 

aldrin 100 150 160 160 160 5.8 4 

dacthal 100 84 88 86 86 2.0 2 

oxychlordane 100 100 100 100 100 0.0 0 

heptachlor epoxlde 100 100 100 100 100 0.0 0 

trans-chlordane 100 120 120 120 120 0.0 0 

trans-nonac hlor 100 110 110 110 110 0.0 0 

cis-chlordane 100 95 97 95 96 1.2 1 

o,p'-DOE 100 110 110 100 110 5.8 5 

p,p'-DDE 100 99 110 100 100 6.1 6 

dieldrin 100 93 96 93 94 1.7 2 

o,p'-DDD 100 80 88 83 84 4.0 5 

endrin 100 90 89 90 90 0.58 1 

c is-nonachl or 100 100 100 100 100 0.0 0 

o,p'-DDT 100 86 89 87 87 1.5 2 

p,p'-DDD 100 84 88 87 86 2.1 2 

p,p'-DDT � 100 87 89 88 88 1.0 1 

mirex 100 98 99 97 98 1.0 1 

p,p' -methoxychlor 100 65 74 68 69 4.6 7 
---

1 100 IJL of the 100 pg!L diluter stock was added to 1 L of 18 oc well water every 10 minutes and dumped into 10 ng/L exposure chamber. 
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18 °C OC DILUTER STUDY 

QC Table 40. Measured OC Concentrations in 1,200 pg/L Diluter Stock 

119 I L 1 

OCs Nominal Study Study 

Concentration Dayo Day 16 Day28 Mean SD cv 

HCB 1,200 1,200 1,300 1,300 1,300 58 4 
pentachloranisole 1,200 1,200 1,300 1,300 1,300 58 4 
alpha-BHC 1,200 1,200 1,200 1,000 1,100 120 10 
lindane 1,200 1,300 1,300 1,200 1,300 58 4 
beta·BHC. 1,200 1,200 1,300 1,100 1,200 100 8 
heptachlor 1,200 1,100 1,100 1,100 1,100 0 0 
aldrin 1,600 1,900 2,000 1,600 1,800 210 10 
dacthal 1,200 1,200 1,200 1,300 1,200 58 5 
oxychlordane 1,200 1,300 1,400 1,300 1,300 58 4 

heptachlor epoxide 1,200 1,300 1,400 1,300 1,300 58 4 
trans-chlordane 1,200 1,400 1,500 1,300 1,400 100 7 
trans-nonachlor 1,200 1,400 1,500 1,300 1,400 100 7 
cis-chlordane 1,200 1,200 1,300 1,000 1,200 150 10 
o,p'·DDE 1,200 . 1,300 1,400 1,200 1,300 100 8 
p,p'·DDE 1,200 1,200 1,300 1,100 1,200 100 8 
dieldrin 1,200 1,200 1,200 1,200 1,200 0 0 
o,p'-DDD 1,200 1,100 1,200 1,100 1,100 58 5 

endrln 1,200 1,100 1,100 1,100 1,100 0 0 
cis-nonachlor 1,200 1,300 1,400 1,200 1,300 100 8 
o,p'-DDT 1,200 1,100 1,100 1,300 1,200 120 10 
p,p'-DDD 1,200 1,200 1,300 1,100 1,200 100 8 
p,p'-DDT 1,200 1,200 1,200 1,200 1,200 0 0 
mirex ' 1,200 1,200 1,300 1,200 1,200 58 5 

p,p'-methoxychlor 1,200 930 930 1,300 1,100 210 20 

1 100 pL of the 1,200 pg/L diluter stock was added to 1 L of 18 oc well water every 10 minutes and dumped into 100 ng/L exposure chamber. 
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26 °C OC DILUTER STUDY 

QC Table 41. Measured OC Concentrations in 10 pg!L Diluter Stocks 

�g/L 2 

OCs Nominal Study Study 
Concentration DayO Day 8 Day16 Mean so cv 

HCB 10 7.7 7.1 7.4 7.4 0.30 4 

pentachloranisole 10 12. 10. 11. 11. 1.0 9 

alpha-BHC 10 3.3 3.7 4.7 3.9 0.72 18 

lindane 10 5.9 4.6 6.0 5.5 0.78 14 

beta-BHC 10 9.5 10. 11. 10. 0.76 8 

heptachlor 10 6.5 8.2 8.6 7.8 1.1 14 

aldrin 1 ---- ---- .. - --- -- - -·--- -----

dacthal 10 9.8 11. 11. 11. 0.69 6 

oxychlordane 10 8.6 11. 11. 10. 1.4 14 

heptachlor epoxide 10 8.4 11. 11. 10. 1.5 15 

trans-chlordane 10 9.3 11. 11. 10. 0.98 10 

trans-nonac h lor 10 8.3 10. 11. 9.8 1.4 14 

cis-chlordane · 10 10. 11. 12. 11. 1.0 9 

o,p'-ODE 10 11. 11. 12. 11. 0.58 5 

p,p'·DDE 10 13. 11. 12. 12. 1 .0 a 

dieldrin 10 9.1 10. 11. 10. 0.95 9 

o,p'-DDD 10 8.9 10. 11. 10. 1.1 11 

endrin 10 10. 11. 12. 11. 1.0 9 

cis-nonach lor 10 8.9 10. 11. 10. 1.1 11 

o,p'-DDT 10 8.8 9.3 11. 9.7 1.2 12 

p,p'-DDD 10 9.6 9.5 10. 9.7 0.26 3 

p,p'-DDT ' 
10 6.1 6.6 8.6 7.1 1.3 18 

mirex 10 9.6 10. 11. 10. 0.72 7 

p,p'-methoxychlor 10 9.0 8.5 11. 9.5 1.3 14 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 1 oo pL of the 1 o pg/L diluter stock was added to 1 L of 26 "C well water every 10 minutes and dumped into 1 ng/L exposure chamber. 



26 °C OC DILUTER STUDY 

QC Table 42. Measured OC Concentrations in 100 pg/L Diluter Stock 

JJS I L 2 

OCs Nominal Study Study 

Concentration DayO Day a Day16 Mean so cv 

HCB 100 75 47 64 62 14. 23 
pentachloranisole 100 110 70 98 90 21. 23 
alpha-BHC 100 32 29 35 32 3.3 10 
lindane 100 55 55 53 54 1".2 2 
beta-BHC 100 92 80 110 94 15. 16 
heptachlor 100 63 70 79 71 8.0 11 
aldrin 1 ·--..... . ...... --- ·---- - ----- -------

dacthal 100 95 100 110 100 7.6 8 
oxychlordane 100 84 95 110 96 13. 14 

..... 

(X) heptachlor epoxide 100 81 90 110 94 15. 16 
trans-chlordane 100 90 85 100 92 7.6 8 
trans-nonachlor 100 80 80 99 86 11. 13 
cis-chlordane 100 98 90 110 99 10. 10 
o,p'·DDE 100 110 95 110 110 8.7 8 
p,p'-DDE 100 120 95 120 110 14. 13 
dieldrin 100 88 70 98 ·as 14. 16 
o,p'-DDD 100 85 85 98 89 7.5 8 
endrin 100 100 110 110 110 5.8 5 
cis-nonachtor 100 87 95 98 93 5.7 6 
o,p'-DDT 100 86 90 100 92 7.2 8 
p,p'-DDD 100 92 90 95 92 2.5 3 
p,p'-DDT 100 61 65 68 65 3.5 5 

,. 
mirex 100 93 100 99 97 3.8 4 
p,p'-methoxychlor 100 92 85 130 100 24. 24 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 100 J.IL of the 100 J.lg/L diluter stock was added to 1 L of 26 "C well water every 10 minutes and dumped into 10 ng!L exposure chamber. 
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26 °C OC DILUTER STUDY 

QC Table 43. Measured OC Concentrations in 1,000 pg/L Diluter Stock 

J-19 /l 2 

OCs Nominal Study Study 

Concentration DayO DayS Day16 Mean SD cv 

HCB 1,000 740 680 620 680 60 9 

pentach loranisole 1,000 1 '100 1 '100 1,000 1,100 58 5 

alpha-BHC 1,000 610 1,100 970 890 250 28 

lindane 1,000 710 1,000 1,000 900 170 19 

beta-BHC 1,000 910 1,100 1,100 1,000 110 11 

heptachlor 1,000 620 890 830 780 140 18 

aldrin 1 ·---- ---- ----- ----- -- .............. ------

dacthal 1,000 940 1,200 1,200 1,100 150 14 

oxychlordane 1,000 830 1,200 1,200 1,100 210 19 

heptachlor epoxide 990 810 1,200 1,200 1,100 230 21 

trans-chlordane 1,000 890 1,100 1,100 1,000 120 12 

trans-nonach lor 1,000 790 1,100 1,100 1,000 180 18 

cis-chlordane 1,000 950 1,100 1,100 1,100 87 8 

o,p'-ODE 1,000 1,100 1,100 1,100 1,100 0 0 

p,p'-DDE 1,000 1,100 970 1,100 1,100 75 7 

dieldrin 1,000 860 1,000 1,100 990 120 12 

o,p'-DDD 1,000 860 1,000 1,100 990 120 12 

endrin 1,000 980 1,200 1,200 1,100 130 12 

cis-no nach lor 990 860 1 '100 1,100 1,000 140 14 

o,p'-DDT 1,000 860 1,100 1,100 1,000 140 14 

p,p'-DDD 1,000 940 1,100 1,200 1,100 130 12 

p,p'-DDT 1,000 740 1,100 950 930 180 19 

mirex 1,000 920 1,100 1,100 1,000 100 10 

p,p'-methoxychlor 1,000 910 1,100 970 990 97 10 I 

1 Aldrin was not added to the exposure because it was used as the GC method internal standard. 

2 100 IJL of the 1,000 pg/L diluter stock was added to 1 L of 26 oc well water every 10 minutes and dumped into 100 ng/L exposure chamber. 
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NFCRC Protocol P-93-33-01 

Work Unit 30072 

Date Prepared: october 5, 1992 

Study Title: Uptake of Organochlorine Pesticides by 
semipermeable Membrane Devices (SPMDs) During 
Flow-through Aqueous Exposures at Various 
concentrations and Temperatures. 

This study is designed to characterize the uptake of 25 
organochlorine pesticides by SPMDs under various concentrations 
and temperature conditions in flow-through laboratory exposures. 

This study protocol is study 1 of NFCRC Annual Work Plan Work 
Unit 30072 "Development and Application of Semipermeable Membrane 
Devices (SPMDs) as Environmental Dosimeters ... 

This research will be conducted in basic accordance with Good 
Laboratory Practice outlined in the Federal Register (160.120; 40 
CFR Ch 1; 7-1-85 edition: subpart G - 11Protocol for and conduct 
of a study:). 
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NFCRC Protocol P-93-33-01 

1. Title and purpose of study. 

Page 2 of 14 Pages 

study Title: Uptake of organochlorine Pesticides by 
semipermeable Membrane Devices (SPMDs) During 
Flow-through Aqueous Exposures at Various 
concentrations and Temperatures. 

An understanding of the effects of temperature and contaminant 
concentration on the uptake of organochlorine pesticides by SPMDs 
is essential to the estimation of ambient organochlorine 
pesticide water concentrations from SPMDs. 

2. �dentification of the test and control substances. 

Test Toxicants: 

High purity {>95%) organochlorines routinely analyzed 
by NFCRC: 

Aldrin 
BHC- Alpha & Beta & Delta 
Chlordane - Cis & Trans 
Dacthal 
DDD - o,p• & p,p• 
DDE - o,p' & p,p• 
DDT - o,p1 & p,p• 
Dieldrin 
Endrin 

Test Substances -

HCB 
Heptachlor 
Heptachlor Epoxide 
Lindane 
Methoxychlor 
Mirex 
Nonachlor - Cis & Trans 
Oxychlordane 
PCA 

1. Triolein - High purity (> 95%), sigma Chemical co. 

2. Acetone - HPLC Grade, Fisher Chemical co. 

3. Sanaqua - Didecyl dimethyl ammonium chloride 
solution (7.5%). 

4. Polyethylene layflat tubing - Virgin plastic, no 
additives. 0.0089 em thick and 2.54 em wide, 
Brentwood Plastics. ·· 

3. Name and address of sponsor and facility. 

The sponsor for this study is the u.s. Fish and Wildlife 
Service, Department of the Interior, Washington, D.C. The 
testing facility is the National Fisheries contaminant 
Research Center (NFCRC), U.S. Fish and Wildlife Service, 
4200 New Haven Rd., Columbia, MO. 65201. 
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4. Proposed starting and completion dates. 
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The study will begin in October 1992 and i s  anticipated to 
end in Spring 1993. The completion date relates to the 
termination of flow-through exposures and does not reflect 
time for data analysis and manuscript generation. The three 
tasks will be conducted sequentially due to personnel and 
equipment limitations. 

s. Justification for selection of test system. 

The primary reason for the selection of a constant flow­
through system is to directly elucidate key SPMD-contaminant 
interactions. Calculation of sampling rates, using SPMD 
data derived from static or field exposures with different 
test chemical concentrations and temperatures is extremely 
difficult and has a wide margin of error. 

6. species number, body weight, sex, and source. 

Not applicable. 

7. Proc.edure for identification of test system. 

SPMD exposures to organochlorine pesticides will be 
conducted in the Biology East Wet Laboratory. Diluter #1 

area will be used in the study. 

Four 30 Liter aquaria (test chambers 1,2,3, & 4) will be 
required for the three 14 day SPMD exposures. Aquaria 1 

will have a nominal water concentration of 1 ng/L 
organochlorine pesticides. Aquaria 2 will have a nominal 
water concentration of 10 ng/L organochlorine pesticides. 
Aquaria 3 will have a nominal water concentration of 100 
ng/L organochlorine pesticides. Aquaria 4 will have a 
nominal water concentration of o ng/L organochlorine 
pesticides. 

8. Experimental design. 

See outline (Section 19). 

9. Diet, solvents. 

Test toxicants will be dissolved in nanograde acetone to 
prepare the Diluter Stock Solutions. 100 �L volumes of the 
Diluter stock solutions will be added to the test chambers 
during each diluter dump'cycle (10 minutes). 
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10. Route of administration. 
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The SPMDs will be suspended in the water column of the test 
chambers of the Diluter. Well water (at various 
temperatures) will flow through the aquaria for 14 days. 

The concentration of organochlorine pesticides in the test 
water will be at least an order of magnitude less than their 
water solubility{� 5 �g/L}. 

11. Dosage level ot control substances. 

See·section 19 (Outline). 

12. Method to measure degree of uptake. 

Chemical residue analysis will be conducted for 25 
organochlorines in samples of SPMDs, test chamber water and 
Diluter Stock Solutions using a modified versions of SOPs 
C4.21, C5.66, and C5.173. 

13. Type and frequency of tests, analyses, and measurements. 

See Section 19. 

14. Records. 

Records to be maintained include diluter calibration and 
operation,· Diluter stock calculations and measurements, 
diluter water temperature, and analysis of organochlorine 
concentrations in diluter test chamber water and SPMDs. 

Until archiving, data will be stored on data sheets and in 
laboratory notebooks located in Randal Clark's office in the 
basement. Also data will be stored in the NIC 486 computer 
in room 15. Permanent archiving of data will follow SOP 
B5.147. 

15. Date of approval of protocoll. 

See Section 17. 

16. statistics. 

Data from these experiments will be entered into Lotus 1-2-3 
spreadsheet files for the generation of spreadsheets and 
limited statistics such as test �ompound concentrations, 
means and standard Deviations. 

Further analyses will be conducted using SigmaPlot 
scientific Graph System. 
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17. Signatures. 

Prepared by: 

Approved by: 

Randal Clark 
Environmental Chemistry 

mes Huckins 
Research Chemist 

Ted Schwartz 
Chief Chemist 

Chris Ingersqj.l 
Fisheries Biologist 
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18. SOPs used in study. 

SOP 
# 

B5.106 

B5.147 

B5.217 

C4.21 

C5.66 

C5.72 

C5.173 

. . 

.• 

4 
• 

.. , 

� 

Date 

11/28/88 

09/14/88 

03/03/90 

11/14/84 

10/19/87 

11/05/87 

01/06/92 
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Title 

Safety Plan for the Main Building 
Wet Laboratory. 

Permanent Archiving of Handwritten 
Materials. 

Preparation of Semipermeable 
Polymeric Membrane Devices (SPMDs) 
with Model Lipid for Monitoring 
Organic Contaminants in Water. 

Operation, Maintenance and 
Calibration of a Varian 3700 
Electron Capture Detector • 

Procedure for Analysis of 
Organochlorine Chemical. Residues in 
Fish Tissues. 

The Cleaning of Labware for Use in 
Organic Contaminant Residue 
Analysis. 

semiper meable Membrane Device 
(SPMD) Cleanup and Preparation for 

Analysis. 

1' 
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�9. outline of organochlorine Diluter study. 

I. Test Schedules -

A. Task A - 10 °C Diluter test conducted in Fall 1992. 

B. Task B - 18 °C Diluter test conducted in winter 
1992/93. 

c. Task c - 26 °C Diluter test conducted in spring 1993. 

D. All three of the above tasks are considered one study 
and are identical with the exception of the diluter 
temperature. 

II. Test Toxicants -

A. High purity (>95%) organochlorines routinely analyzed 
by NFCRC: 

Aldrin 
BHC- Alpha & Beta & Delta 
Chlordane - Cis & Trans 
Dacthal 
DOD - o,p1 & p,p• 
DOE - o,p' & p,p' 
DDT - o,p' & p,p' 
Dieldrin 
Endrin 

III. Test Substances -

HCB 
Heptachlor 
Heptachlor Epoxide 
Lindane 
Methoxychlor 
Mirex 
Nonachlor - Cis & Trans 
oxychlordane 
PCA 

A. Triolein - High purity (� 95%), Sigma Chemical Co. 

B. Acetone - HPLC Grade, Fisher Chemical Co. 

c. Sanaqua - Didecyl dimethyl ammonium chloride solution 
(7.5%}. 

D. Polyethylene layflat tubing - Virgin plastic, no 
additives. 0.0089 em thick and 2.54 em wide, 
Brentwood Plastics. 

IV. Test Parameters -

A. Test Location -

1. Biology East Wet Lab. 

2. Flow-through Diluter # 1. 
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B. Test Temperatures -

1. Task 1, 10 ·c diluter -
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Diluter well water will need to be chilled from 18 
·c to 10 "C. 

2. Task 2, 18 •c diluter -

Diluter well water average temperature is 18 ·c. 
No alteration of temperature of diluter water is 
needed. 

3. Task 3, 26 •c diluter -

Diluter well water will need to be heated from 18 
• c to 26 ·c. 

c. Test volume - 30 L per aquaria (tes� chamber). 

D. Test water - NFCRC well water (hardness = 294 mgjL as 
caco3, total alkalinity = 256 mg/L as CaC03, DOC = 

1.84 mgjL, POC = 0.87 mgjL, and TOC = 2.70 mgjL). 

E. Test light cycle - Normal lab light cycle. 

F. Aquaria turnover rate - Diluter dump cycle consists of 
1 L per 10 minutes, resulting in a turnover rate 
of 5 hours per 30 L aquaria. 

G. Test (Task) length - 14 days. 

H. Test Subjects -

1. Semipermeable Membrane Device {SPMD) = 2.54 em 
wide polyethylene layflat tubes that are 45.7 
em long (pre-extracted with hexane) , 
containing 0.423 g (0.5 mL) triolein 
configured as a thin film. 

2. A total of 144 SPMDs will be used in the three 
tasks. 

I.· Test concentrations -

1. control test chamber -

a. 100 �L of acetone will be delivered to the 30 
L control test chamber every dump cycle (10 
minutes). 
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.. 

b. Solvent concentration in the control test 
chamber will be 0.11 mL/L. -250 mL of 
.acetone will be used in the control test 
chamber during the study. 

2. Low concentration test chamber -

a. A 250 roL solution containing each of the 25 
organochlorine toxicants at a concentration 
of 9.7 �g/L in acetone will be prepared. 
This will be the low concentration Diluter 
Stock. 

b. 100 �L of low concentration Dilut.er Stock 
will be delivered to the 30 L low 
concentration test chamber every dump cycle 
(10 minutes). 

c. This will deliver a 1 ng/L nominal 
concentration of the organochlorine 
pesticides to the low concentration test 
chamber. 

d .  Solvent (acetone) concentration i n  the low 
concentration water will be 0.10 mLjL. 

3. Medium concentration test chamber -

a. A 250 mL solution containing each of the 25 
organochlorine test toxicants at a 
concentration of 99 �g/L in acetone will be 
prepared. This will be the medium 
concentration Diluter stock. 

b .  100 � L  of medium concentration Diluter Stock 
will be delivered to the 30 L medium 
concentration test chamber every dump cycle 
(10 minutes). 

c. This will deliver a 10 ng/L nominal 
concentration of the organochlorine,. · 

pesticides to the medium concentration test 
chamber. 

d. Solvent (acetone) concentration in the medium 
concentration water will be 0.10 mLjL. 
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4. High concentration test chamber -

a. A 250 mL solution containing each of the 25 
organochlorine test toxicants at a 
concentration of 958 �g/L i n  acetone will be 
prepared. This will be the high 
concentration Diluter stock. 

b. 100 �L of high concentration Diluter Stock 
will be delivered to the 30 L high 
concentration test chamber every dump cycle 
(10 minutes). 

c. This will deliver a 100 ngjL nominal 
concentration of the organochlorine 
pesticides to the low concentration test 
chamber. 

d. Solvent (acetone) concentration in the high 
concentration water will be 0.10 mL/L. 

J. Diluter setup, Day o -

1. BPMDs holding ring -

a. A 1 foot diameter stainless steel ring will 
be suspended under the center of the diluter 
water inlet spout for each aquaria (1-4) 
(N=4) . 

b. Each of the above rings will be divided into 
four quadrants,· each having a go• arc using 
aluminum wire. 

2. SPMDs placed in dil�ter test chambers on Day o -

a. Three SPMDs will be prepared using triolein. 
These SPMDs will be blanks used to determine 
the organochlorine background of the SPMDs 
(N=3 per task, N=9 per study). 

b. Aquaria 1 -

(1) For each Task, 12 SPMDs will be placed 
in Aquaria 1. 3 SPMDs will be in each 
quadrant of the SPMD holding ring 
(N=12). 

(2) SPMDs in Aquaria 1 will be used for the 
low treatment or concentration. 
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c. Aquaria 2 -
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(1) For each Task, 12 SPMDs will be placed 
in Aquaria 2. 3 SPMDs will be in each 
quadrant of the SPMD holding ring 
(N=l2) . 

( 2) SPMDs in Aquaria 2 will be used fo.r the 
medium treatment or concentration. 

d. Aquaria 3 -

(1) For each Task, 12 SPMDs will be placed 
in Aquaria 3. 3 SPMDs will be in each 
quadrant of the SPMD holding ring 
(N=l2). 

(2) SPMDs in Aquaria 3 �ill be used for the 
high treatment or concentration. 

e. Aquaria " -

(1) For each Task, 12 SPMDs will be -placed 
in Aquaria 4. 3 SPMDs will be in each 
quadrant of the SPMD holding ring 
(N=l2). 

{2) SPMDs in Aquaria 4 will be used for the 
control treatment or concentration. 

f. Total SPMDs required for study. 

(1) Blank SPMDs - {N=3 per task, N=9 per 
study) . 

(2) Low concentration SPMDs - Used in 
Aquaria 1 (N=l2 per task, N=36 per 
study) . 

(3) Medium Concentration SPMDs - Used in 
Aquaria 2 (N=l2 per task, N=36 per 
study). 

(4) High concentration SPMDs - Used in 
Aquaria 3 (N=l2 per task, N=36 per 
study} . 

(5) Control Concentratiqn SPMDs - Used in 
Aquaria 4 (N=l2 per task, N=36 per 
study) . 
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(6) Total SPMDs placed in Diluter on Day 0 
N=48 per task, 144 per study. 

K. Treatment of SPMDs -

1. SPMDs in all aquaria in Diluter 1 will be dipped 
in sanaqua on Study Day o and Study Day 7 to 
retard biological growth on outside surface. 

v. Test measurements -

A. sampling Method -

1. BPMDs -

a. SPMDs will be collected o n  Study Days 1,3,7, 
and 14 (4 sampling times) for each aquaria 
( 1-4) . 

b. Collected SPMDs will be place in solvent 
rinsed Aluminum foil and frozen (-25 oc) 
until analysis. 

2. Aquaria Water -

a. A 100 mL class A volumetric pipet will be 
used to sample Diluter water from the center 
of SPMD holding ring. 

b. Water will be collected in a brown glass 
1,100 mL bottle (teflon lined lid) with 50 mL 
hexane added as keeper. 

c. Water samples will be kept in refrigerator (5 
·c) until analysis. 

B. Sampling schedule for organochlorine analysis 

1. SPMDs -

a. Sampling schedule for SPMDs on Day o·-

on Day o, three replicate Blank SPMDs will be 
prepared for analysis (N=J per task, N=9 per 
study) . 
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b. sampling Schedule for SPMDs in Diluter (Days 
1,3,7, and 14) -

Three SPMDs will be randomly collected from 
the SPMD ring of each aquaria on sample days 
1, 3, 7, and 14 (N=3 per aquaria, N=l2 per 
Diluter per sample day, N=48 per task and 
N=144 per study). 

2. Aquaria water -

a. One 1000 mL water sample from each aquaria 
(1-4) will be collected on Study Day o (N=4 
per task, N=l2 per study) • 

b. one additional 1000 mL water sample will be 
randomly collected from one of the aquaria on 
study Day 0 as a QC replicate (N=1 per task 
and N=3 per study). 

c. one 1000 mL water sample from each aquaria 
(l-4) will be collected on study Day 14 (N=4 
per task, N=l2 per Study) . 

d. one additional 1000 mL water sample will be 
randomly collected from one of the aquaria on 
Study Day 14 as a QC replicate (N=l per task, 
N=3 per study). 

e. Total water samples collected - (10 per task, 
30 per study). 

3. Diluter Stock Solutions -

a. One 2 mL sample from each of the Diluter 
Stock Solutions (N=4) will be collected on 
Day o (N=4 per Task, N=l2 per study) . 

b. one 2 mL sample from each of the Diluter 
Stock Solutions (N=4) will be collected on 
Day 14 (N=4 per Task, N=12 per study) . 

c. Total Diluter Stock Solutions collected will 
be N=8 per Task, N=24.per Study). 

4. Lagoon Effluent water samples -

1 water sample from lagoon effluent will be taken 
at the end of each Task (N=l per Task, N=3 per 
Study) . 
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5. Total Diluter samples collected in Diluter study. 

a. Blank SPMDs - 3 per Task, 9 per Study. 

b. Diluter SPMDs - 48 per Task, 144 per Study. 

c. Diluter Water - 10 per Task, 30 per Study. 

d. Diluter Stock Solutions - 8 per task, 24 per 
study. 

e. Lagoon effluent - 1 per Task, 3 per Study. 

f. Total Samples analyzed - 70 per Task, 210 per 
study. 

c. Method of chemical measurement -

1. Chemical residue analysis for organochlorines of 
all diluter samples, which includes stock 
solutions, triolein, SPMDs, and aquaria water. 

a. Aquaria Water Samples -

Using modified version of SOP C4.21 and SOP 
C5.66. 

b. SPMD Membrane Samples -

Using modified version of SOP C4.21, SOP 
C5.66, and SOP C5.173. 

c. All Other Diluter samples -

Using modified version of SOP C4.21 and SOP 
C5.66. 

2. Aquaria water quality -

Diluter temperature measured daily. 

o. Method of disposal of diluter efrluent -

Effluent from the test chambers of the Diluter will go 
into the Blueline pipe. The Blueline pipe goes to the 
HAL Building for treatment (removal of toxicants) 
before being released to the environment. 



MSC Protocol P- 95-33-01 

Work Unit 30072 

Date Prepared: April 11, 1995 

Study Title: Uptake of Three Concentrations of Organochlorine 
Pesticides by Semipermeable Membrane Devices 
(SPMDs) During Flow-through Aqueous Exposures at 

19 °C Temperature. 

This study is designed to characterize the uptake of 24 
organochlorine pesticides at three concentrations by SPMDs in 
flow-through laboratory exposures at 18 °C. 

This protocol is an continuation of Task B of Protocol P-93-33-
01. 

This study protocol is Study 2 of MSC Annual Work Plan Work Unit 
30072 "Development and Application of Semipermeable Membrane 
Devices (SPMDs) as Environmental Dosimeters". 

This research will be conducted in basic accordance with Good 
Laboratory Practice outlined in the Federal Register (160.120; 40 
CPR Ch l; 7-1-85 edition; subpart G - 11Protocol for and conduct 
of a study:). 
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1. Title and purpose of study. 
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Study Title: Uptake of Three Concentrations o f  Organochlorine 
Pesticides by Semipermeable Membrane Devices 
{SPMDs) During Flow-through Aqueous Exposures at 
18 °C Temperature. 

An understanding of the effects of temperature and contaminant 
concentration on the uptake of organochlorine p esticides by SPMDs 
is essential to the estimation of ambient organochlorine 
pesticide water concentrations from SPMDs. 

2. Identification of the test and control substances. 

Test Toxicants: 

High purity (>95%) organochlorines used in study: 

Aldrin 
BHC- Alpha & Beta 
Chlordane - Cis & Trans 
Dacthal 
DDD - o,p' & p,p' 
DDE - o,p1 & p,p1 
DDT - o,p' & p,p' 
Dieldrin 
Endrin 

Test Substances -

HCB 
Heptachlor 
Heptachlor Epoxide 
Lindane 
Methoxychlor 
Mirex 
Nonachlor - Cis & Trans 
Oxychlordane 
PCA 

1. Triolein - High purity(� 95%), Sigma Chemical Co. 

2. Acetone - HPLC Grade, Fisher Chemical Co. 

3. Sanaqua - Didecyl dimethyl ammonium chloride 
solution (7.5%). 

4. Polyethylene layflat tubing - Virgin plastic, no 
additives. 0.0089 em thick and 2.54 em w ide, 
Brentwood Plastics. • 

3. Name and address of sponsor and facility. 

The sponsor for this study is the U.S. National Biological 
Service, Department of the Interior, Washington, D.C, and 
the Strategic Environmental Research and Development 
Program, Department of Defense, 2200 Clarendon Blvd., Suite 
900, Arlingtion, VA 22201. The testing facility is the 

·Midwest Science Center (MSC), U.S. National Biological 
Service, 4200 New Haven Rd., Columbia, MO. 65201. 
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4. Proposed starting and completion dates. 
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The study will be conducted from April to June, 1995. The 
completion date relates to the termination of flow-through 
exposures and does not reflect time for data analysis and 
�anuscript generation. 

5. Justification for selection of test system. 

The primary reason for the selection of a constant flow­
through system is to directly elucidate key SPMD-contaminant 
interactions. Calculation of sampling rates, using SPMD 
data derived from static or field exposures with different 
test chemical concentrations and temperatures is extremely 
difficult and has a wide margin of error. 

6. Species number, body weight, sex, and source. 

Not applicable. 

7. Procedure for identification of test system. 

SPMD exposures to organochlorine pesticides will be 
conducted in the Biology East Wet Laboratory. Diluter #3 

area will be used in the study. 

Four 30 Liter aquaria (test chambers 1,2,3, & 4} will be 
required for the 28 day SPMD exposure. Aquaria 1 will have 
a nominal water concentration of 1 ng/L organochlorine 
pesticides. Aquaria 2 will have a nominal water 
concentration of 10 ng/L organochlorine pesticides. 
Aquaria 3 will have a nominal water concentration of 100 
ng/L organochlorine pesticides. Aquaria 4 will have a 
nominal water concentration of 0 ng/L organochlorine 
pesticides. 

8. Experimental design. 

See outline (Section 19) . 

9. Diet, solvents. 

Test toxicants will be dissolved in nanograde acetone to 
prepare the Diluter Stock Solutions. -100 �L volumes of the 
Diluter Stock Solutions will be added to the test chambers 
during each diluter dump cycle (10 minutes) . 
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10. Route of administration. 

The SPMDs will be suspended in the water column of the 
exposure chambers of the flow-through diluter. 18 °C well 
water, with test compounds, will flow through the exposure 
chambers for 28 days. 

The concentration of organochlorine pesticides in the test 
water will be at least an order of magnitude less than their 
water solubility {� 5 �g/L) . 

11. Dosage level of control substances. 

See Section 19 (Outline) . 

12. Method to measure degree of uptake. 

Chemical residue analysis will be·conducted for 24 
organochlorines in samples of SPMDs, test chamber water and 
Diluter Stock Solutions using the most current versions of 
SOPs C4.21, C5.66, and C5.173. 

13. Type and frequency of tests, analyses, and measurements. 

See Section 19. 

14. Records. 

Records to be maintained include diluter calibration and 
operation, diluter stock calculations and measurements, 
diluter water temperature, and analysis of organochlorine 
concentrations in flow-through exposure chambers water and 
SPMDs. 

Until archiving, data will be stored on data sheets, in 
laboratory notebooks, and in NIC 486 computer located in 
Randal Clark's office. Permanent archiving o f  data will 
follow SOP BS.l47. 

15. Date of approval of protocol. 

See Section 17. 

16. Statistics. 

.. 

Data from these experiments will be entered into Lotus 1-2-3 
Spreadsheet files for the generation of spreadsheets and 
iimited statistics such as test compound concentrations, 
means and Standard Deviations. 

Further analyses will be conducted using SigmaPlot 
Scientific Graph System. 
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17. Signatures. 

Prepared by: 

Approved by: 

Randal Clark 
Environmental Chemistry 

Jim Petty 
Senior Research Scientist 

Ted Schwartz 
Chief Chemist 

Fisheries Biologist 

�� Q' ��+ �/n(qs-
LJ:I1da sappingto 

' 

Acting Quality Assurance Officer 

Acting Center Director 

J 
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18. SOPs used in Study. 

SOP 
# 

B5.106 

B5.147 

B5.217 

C4.21 

C5.66 

C5.70 

C5.72 

C5.139 

C5.173 

C5.200 

C5.201 

Date 

11/28/88 

09/14/88 

03/03/90 

11/14/84 

10/19/87 

11/16/87 

11/05/87 

09/28/90 

09/14/93 

02/07/94 

02/15/94 
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Title 

Safety Plan for the Fish and 
Invertebrate Toxicology Section. 

Permanent Archiving of Handwritten 
Materials. 

Preparation of Semipermeable 
Polymeric Membrane Devices (SPMDs) 
with Model Lipid for Monitoring 
Organic Contaminants in Water. 

Operation, Maintenance and 
Calibration of a Varian 3700 
Electron Capture Detector. 

Procedure for Analysis of 
Organochlorine Chemical Residues in 
Fish Tissues. 

The Treatment of Extracts of 
Environmental Samples for Removal 
of Elemental Sulfur. 

The Cleaning of Labware for Use in 
Organic Contaminant Residue 
Analysis. 

Gas Chromatographic Procedure for 
Screening and Semi-quantitative 
Analysis of Sample Solutions Prior 
to Determinative Analysis. 

Semipermeable Membrane Device 
(SPMD) Cleanup and Preparation for 

Analysis. 
· 

Use of the Phenogel Column in 
Conjunction with the Autoinjector­
HPLC-Fraction Collector to Clean up 
Dialysates from SPMDs and Other 
Types of Extracts. 

Use of Miniature Potassium Silicate 
Columns to Clean up Dialysates and 
Certain Other Environmental 
Samples. 
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19. Study Participants. 

Signature Initials 

Randal Clark 

Jim Huckins 

John Lebo 

Carl Orazio 

Jim Petty 
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20. Outline of Organochlorine Flow-through Laboratory Study. 

I. Test Schedules -

18 °C flow-through laboratory test conducted in April-June 1995. 

II. Test Toxicants -

A. High purity (>95%) organochlorines routinely analyzed by 
MSC: 

Aldrin 
BHC- Alpha & Beta 
Chlordane - Cis & Trans 
Dacthal 
DDD - o,p' & p,p' 
DDE - o,p' & p,p' 
DDT - o,p' & p,p' 
Dieldrin 
Endrin 

HCB 
Heptachlor 
Heptachlor Epoxide 
Lindane 
Methoxychlor · 

Mirex 
Nonachlor - Cis & Trans 
oxychlordane 
PCA 

III. Test Substances -

IV. 

A. Triolein - High purity {� 95�), Sigma Chemical Co. 

B. Acetone - HPLC Grade, Fisher Chemical Co. 

C. Sanaqua - Didecyl dimethyl ammonium chloride solution 
(7.5%). 

D. Polyethylene layflat tubing - Virgin plastic, no additives. 
0.0089 em thick and 2.54 em wide, Brentwood Plastics. 

Test 

A. 

B. 

Parameters -

Test Location -

1. Biology East Wet Lab . 

2. Flow-through Diluter 

Test Temperatures -

1. 18 °C well water. 

# 3 . 
" 

2. Flow-through diluter well water will be kept at a 
average temperature of 18 °C, by chilling or heating as 
necessary. 

c. Test volume - 30 L per exposure chamber. 
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D. Test Water - ,  MSC well water (hardness ::: 341 mg/L as CaC03, 
total alkalinity = 256 mg/L as CaC03, DOC = 1.84 mg/L, 
POC = 0.87 mg/L, and TOC = 2.70 mg/L). 

E. Test light cycle - Normal lab light cycle. 

F. Exposure chamber turnover rate - Flow-through diluter dump 
cycle consists of 1 L per 10 minutes, resulting in a 
turnover rate of s�hours per 30 L exposure chamber. 

G. Teat length - 28 days exposures. 

H. Test Subjects -

1. Semipermeable Membrane Device (SPMD} = 2.54 em wide 
polyethylene layflat tubes that are 45.7 em long 
(2.48g) (pre-extracted with hexane}, containing 0.455 g 
(0.5 mL) triolein configured as a thin film. 

2. SOP B5.217 will be used to prepare the SPMDs. 

3. A total of 63 SPMDs will be used i n  the study. 

I. Test Concentrations -

1. Control test chamber (exposure chamber #4) -

a. 100 �L of acetone will be delivered to the 30 L 
control exposure chamber every dump cycle (10 
minutes} . 

b. Solvent concentration in the control exposure 
chamber will be -0.1 mL/L. 

2. Low concentration exposure chamber {exposure chamber 
#l) -

a. A solution containing each of the 24 
organochlorine toxicants at a concentration of -10 

�g/L in acetone will be prepared. T�is will be 
the low concentration diluter stock. · 

b. 100 �L of low concentration diluter stock will be 
delivered to the 30 L low concentration exposure 
chamber every dump cycle (10 minutes) . 

c. Solvent concentration in the low concentration 
exposure chaffiQer water will be -0.1 mL/L. 

3. Medium concentration test chamber {exposure chamber #2) 
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a. A solution containing each of the 24 
organochlorine test toxicants at a concentration 
of -100 �g/L in acetone will be prepared. This 
will be the medium concentration diluter stock. 

b. 100 �L of medium concentration diluter stock will 
be delivered to the 30 L medium concentration 
exposure chamber every dump cycle (10 minutes) . 

c. Solvent concentration in the medium concentration 
exposure chamber water will be -0.1 mL/L. 

4. High concentration test chamber (exposure chamber #3) -

a. A solution containing each of the 24 
organochlorine test toxicants at a concentration 
of -1,000 �g/L in acetone will be prepared. This 
will be the high concentration diluter stock. 

b. 100 �L of high concentration diluter stock will be 
delivered to the 30 L high concentration exposure 
chamber every dump cycle (10 minutes). 

c. Solvent concentration in the high concentration 
water will be -0.1 mL/L. 

J. Flow-through exposure chambers setup,·Day 0 -

1. SPMDs holding ring -

a. A 1 foot diameter stainless steel ring will be 
suspended under the.center of the flow-through 
diluter water inlet spout for each exposure 
chamber (1-4) (n=4}. 

b. Each of the rings will be divided into three 
quadrants, using aluminum wire. Each quadrant 
having a 120° arc. 

2. SPMDs placed in exposure test chambers on
.

Day 0 -

a. SPMD Storage Blanks -

Three SPMDs will be prepared on Day 0 along with 
the exposure chamber SPMDs. These SPMDs will be 
exposed to laboratory air at time of SPMD 
deployment in exposure chambers. The SPMDs will 
be placed in clean glass bottles and stored the 
same as exposure chamber SPMD samples. The SPMDs 
will be treated the same as the exposure chamber 
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samples. These SPMD Storage Blanks will be used 
to determine the organochlorine background of the 
SPMDs {n=3}. 

b. Exposure chamber 1 -

(1) 15 SPMDs will be placed in exposure chamber 
1. 5 SPMDs will be placed in each quadrant 
of the SPMD holding ring (n=15} . 

(2) SPMDs in exposure chamber 1 will be used for 
the low treatment or concentration. 

c. Exposure chamber 2 -

(1) 15 SPMDs will be placed in exposure chamber 
2. 5 SPMDs will be placed in each quadrant 
of the SPMD holding ring {n=15) . 

(2) SPMDs in exposure chamber 2 will be used for 
the medium treatment or concentration. 

d. Exposure chamber 3 -

(1) 15 SPMDs will be placed in exposure chamber 
3. 5 SPMDs will be placed in each quadrant 
of the.SPMD holding ring (n=l5). 

(2) SPMDs in exposure chamber 3 will be used for 
the high treatment or concentration. 

e. Exposure chamber 4 -

(1) 15 SPMDs will be placed.in exposure chamber 
4. 5 SPMDs will be placed in each quadrant 
of the SPMD holding ring (n=l5) . 

(2) SPMDs in exposure chamber 4 will be used for 
the control treatment or conc�ntration. 

f. Total SPMDs required for Day 0. 

(1) Storage Blank SPMDs - (n=3). 

(2) Low Concentration SPMDs - Used in exposure 
chamber 1 (n=15}. 

{3} Medium Concentration SPMDs - Used in exposurE 
chamber 2 (n=l5) . 

{4) High Concentration SPMDs - Used in exposure 
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chamber 3 (n=lS). 

(5) Control Concentration SPMDs - Used in 
exposure chamber 4 (n=lS) . 

(6) Total SPMDs placed in exposure chambers on 
Day 0 (n=60) . 

(7) Total SPMDs prepared on Day o (storage Blanks 
and exposure chamber SPMDS) n=63. 

K.· Treatment of SPMDs -

SPMDs in all exposure chambers will be dipped in 
Sanaqua on Study Days O, 8 and 16 to_retard biological 
growth on outside surfaces. 

V. Test measurements -

A. Sampling Method -

1. SPMDs -

a. SPMDs will be collected on Study Days 2, 4, a, 16, 
and 28 (5 sampling times) from each exposure 
chamber (1-4). 

b. Collected SPMDs will be place in solvent rinsed 
labeled glass bottle and frozen (-25 °C) until 
analysis. 

2. Exposure chamber Water -

a. A 500 mL glass beaker will be submerged in each 
test chamber throughout the study in order to 
equilibrate \'lith test chamber water and compounds. 
This beaker will be used to sample the exposure 
chamber \lla ter. 

b. Water from the glass beaker will be poured into a 
1000 mL Class A graduated glass cylJnder for 
volume measurement. 

· 

c. Water from the glass graduated cylinder will be 
collected in a brown glass 4,000 mL bottle (teflon 
lined lid) with 100 mL methylene chloride added as 
keeper. 

d. Water samples will be kept in refrigerator (5 °C) 
until analysis. 

B. Sampling schedule for organochlorine analysis 

1. SPMDs -
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a. Sampling Schedule for SPMDs in exposure chambers 
{Days 2, 4, 8, 16, and 28) -

Three SPMDs will be randomly collected from the 
SPMD ring of each exposure chamber on sample days 
2, 4, 8, 16, and 28 (n=3 per exposure chamber per 
sample day, n=l2 per flow-through diluter per 
sample day, n=60 for study). 

2. Exposure chamber Water -

a. Exposure chamber 1 (Low concentration). 

One 4,000 mL water sample from low concentration 
exposure chamber 1 will be collected on Study Day 
0, 16 and 28 (n=3). 

b. Exposure chamber 2 (Medium concentration). 

One 2,000 mL water sample from medium 
concentration exposure chamber 2 will be collected 
on Study Day o, 16, and 28 (n=3). 

c. Exposure chamber 3 (high concentration). 

Two replicate 1,000 rnL water sample from high 
concentration exposure chamber 3 will be collected 
on Study Day o, 16, and 28 (n=6}. These samples 
will be Rep 1 and 2. 

d. Exposure chamber 4 (control concentration). 

Two 4,000 mL water sample from control 
concentration exposure chamber 4 will be collected 
on Study Day 0, 16, and 28 (n=6). One sample will 
be used for the control water sample, and one 
sample will be the water for the water spike. 

e. Total water samples collected. 

18 water samples will be collected in this study. 

3. Diluter Stock Solutions -

One 10 mL sample from each of the Diluter Stock 
Solutions (n=4) will be collected on Day 0, 16, and 28 
(n=12 for study) . 

4. Lagoon Effluent Water Samples -

a. 1 water sample (1,000 mL) from lab lagoon effluent 
will be collected at the beginning of the study, 
before test compounds are added to flow-through 
diluter·system. (n=l). 
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b. 1 water sample (1,000 mL) from lab lagoon effluent 
will be collected at the end of the study on Day 
28. {n�l). 

c. A total of 2 lab lagoon effluent water samples 
will be collected. These sample will indicate if 
detectable levels of test compounds are being 
released in lab effluent. 

5. Total Flow-through Diluter Samples collected in 
Laboratory Study. 

a. storage blank SPMDs - n=3. 

b. Exposure chamber SPMDs - n=60. 

c. Exposure chamber water - n=lB. 

d. Diluter stock solutions - n=12. 

e. Lab lagoon effluent - n=2. 

f. Total samples analyzed - n=95. 

C. Quality Control Samples and Standards. 

1. Quality control samples include water reagent blanks, 
SPMD reagent blanks, SPMD storage blanks, SPMD dialysis 
blanks, spike verification samples, water spikes, and 
SPMD dialysis method spikes. These samples will 
increase the number of samples to analyze by -30% 
(n=-30 samples for study}. 

2. A set of 7 calibration standards are injected at the 
beginning and end of each GC run. Plus a standard is 
injected after every 8 samples. So standards will 
increase the number of chromatograms to process by 
-30%, (n=-30 for study). 

D. Method of chemical measurement -

1. Chemical residue analysis for organochlorines of all 
flow-through diluter samples, which includes stock 
solutions, SPMDs, and exposure chamber water, and 
quality control samples. 

a. Exposure Chamber Water Samples and other samples -

Use SOP C4.21 and SOP C5.201. 

b. SPMD Samples -
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Use SOP C4.21, SOP C5.70, SOP C5.173, SOP C5.200. 

2. Exposure chamber water quality -

Flow-through diluter water temperature and exposure 
chamber temperatures measured daily. 

E. Method of disposal of diluter effluent -

Effluent from the test chambers of the flow-through diluter 
will go into the Blueline pipe. The Blueline pipe goes to 
the MSC treatment system for the removal of toxicants by 
activated charcoal before being released to MSC's effluent 
treatment lagoon. 




