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A4.	Project / Task Organization


Personnel / Roles

James Lazorchak, NERL/EERD/MIRB, ORD Project Lead; responsible for overall MIRB participation in project, Contract Office Representative (COR) of NERL Contract staff  (The McConnell Group), and experimental design and analyses.

Michael Crane and Mitch Kostich NERL/EERD/MIRB – Statistical Analyses and Experimental Design

David Bencic, Adam Biales, Robert Flick, and David Lattier – Experimental Design and PCR analyses and QC

Brandon Armstrong and Mark Smith The McConnell Group, NERL Contract Staff; responsible for AWBERC fish culture and laboratory exposure


A5.	Problem Definition / Background 

	
	ABSTRACT

Interest into the exposure and effects of various endocrine disrupting compounds on the long-term condition of aquatic life has resulted in the development of test methods for use with flow-through diluter systems.  The system currently in place at USEPA-AWBERC is a new system that will be tested on a few compounds EE2, ammonia and mixture of EE2 and ammonia in order to give staff experience in the operation of this complex equipment as well as generating data that may be of use in the derivation of ambient water quality criteria specifically 17α-ethynlestradiol (EE2).  Review of the use of the system has resulted in several adaptations of the system to improve the quality of the test data.  	


	BACKGROUND

		
A6.  	Project / Task Description

	The purpose of this project is to conduct a 21-day fecundity test using methods developed by NHEERL MED Duluth (Ankley et al., 2001) to provide reproduction endpoints and tissue from animals exposed under control conditions and in the toxicant treatments for extraction of RNA and then analysis of the RNA for gene induction.  The tests will be conducted based on those methods described in TMG SOP #05-005.  The basic test set-up will use flow-through glass tanks with a static volume of 8L.  The concentrations to be analyzed will be labline control, 0.5 ng/L EE2, 1.5 ng/L EE2 and 4.5 ng/lL EE2.  Each treatment will use 7 replicate test tanks, with 2 male and 4 female FHM in each tank.  Each tank will have 3 spawning tiles.  Test will be fed daily and the eggs collected and counted.  

	
A7.  Quality Objectives and Criteria 
	
Performance criteria for 21-day test are as follows:
	
· Average 15 eggs per female per day or greater
· 85% or greater fertility
· 90% or greater survival
· Any mortality is replaced with new fish

A8.  Special Training / Certification

All of the EPA personnel on this project have attained at least a bachelor’s degree in a scientific discipline.  When major equipment is introduced into the laboratory, training of prospective users is provided by the manufacturer.  If more specialized skills are required, the appropriate personnel can receive additional training outside the laboratory; this includes any needed field-specific training techniques (site assessment, plant/macroinvertebrate/fish identification, boating operations, electroshocking [both in-stream and boating] techniques, etc).  In addition, all personnel receive annual EPA mandated safety training (both field and laboratory), QA training, security training and any other training as directed by management.


A9.  Documents and Records

This document and any revisions and updated will reside in the latest version of the NERL Quality Assurance Tracking System (QATS), a Lotus Notes Database.  The SOPs used by this project are maintained in the QATs database.   

Information and records internal to this project will be covered in more detail in Section B, but include the following:
· individual lab notebooks
· tissue archives
· DNA archives
· databases from external studies from which MIRB receives samples
· collaborative organizations’ databases
· laboratory results databases
· technical directives
· reports from contractor(s) and/or collaborator(s)
· output files from molecular sequencer, RNA system, protein system, etc.
· analysis files from any molecular data analytical system
· statistical analysis files
· data analysis files
· annotation files

For any other documentation not denoted here, see experimental design (Section B1) and/or analytical methods (Section B4).  Records are retained as hard copy in project notebooks, and electronically both on network drives and archived. Records will be treated under EPA records schedules 501 and 503 as appropriate.

B1/B2.  Sampling Process Design (Experimental Design)/ Sampling Methods

A 0.33 dilution factor was used in determining the EE2 concentrations tested during a EE2 baseline study. This dilution factor was chosen because we needed to establish an EE2 NOEC for FHM egg production using this system. The low concentration, 0.5ng/L EE2, was chosen since it was the lowest concentration that could be analytically measured by the U.S. EPA’s chemistry laboratory in Cincinnati, OH. Other flow through diluter studies chose concentrations such that the lowest concentration was 10 times lower than the highest concentration. The 0.33 dilution factor satisfied both of these requirements. Three concentrations of EE2 were tested, 0.5ng/L, 1.5ng/L, and 4.5ng/L. Although recent studies have shown that concentrations as low as 0.1ng/L activate the production of vitellogenin in adult male FHM, this low concentration

The exposure design is a 14 day acclimation period and a 21 day exposure period. A total of 168 six month old FHM were used during each component study. Standard lengths and wet weights of all initial males and females were collected prior to the study to ensure each individual meets the testing criteria (Table 1). Fish are randomly placed into the testing chambers immediately following weight and length data collection. Since handling induces stress and ultimately the production of cortisol, the 14 day acclimation period allowed these individuals to acclimate to the testing environment prior to the exposure period. Any mortality occurrences during the acclimation period were recorded and the sex of the individual was noted, these fish were replaced only during the acclimation period. Reproduction was monitored during the acclimation period to ensure each treatment was producing similar numbers of eggs prior to exposure and to ensure no significant mortality was occurring. If any statistically significant differences in reproduction or high mortality occurred the study was terminated and a new batch of fish was chosen. On day 14 of the acclimation period, the toxicant pumps are turned on and dosing began for the exposure period.

The exposure period ran for 21 consecutive days during which survival, fecundity, fertility and mortality data was recorded daily and testing chambers were cleaned intermittently to reduce bacteria buildup. Any mortality that occurred during the 21 day exposure period was not replaced. Since bacteria convert ammonia to nitrite (NO2) and can be detrimental to a study (Thurston et al. 1986) testing chambers were cleaned three times each week to reduce the amount of bacteria buildup. By vigorously cleaning the tanks each week, the buildup of bacteria was reduced and spikes in nitrite were not a concern. Daily fecundity data, by tank, was recorded by counting the number of eggs laid on each spawning tile. Tiles containing eggs were marked with respective tank number and egg count data and then placed in an aerated egg bath of 25˚C ± 1˚C. Seventy-two hours after collection, fertilized eggs were easily counted since they were in the eyed stage. 


Samples will be collected at regular intervals for analysis of the water for EE2.  This will be done with labline, to make certain there are no background levels and with the test toxicant solutions, to make certain the actual concentrations are close to the estimated nominal concentrations.  Test conditions are listed in Table 1.

Chemists from Dynamac WA 207 will prepare concentrated test dosing stock by adding 2 mg of EE2/liter of water prepared.  This solution will be placed on a stir plate and allowed to stir over the weekend.  Upon initiation of dosing, this solution will be analyzed for the actual concentration.  The actual concentration will be used to calculate the amount of stock that needs to be added to 18L of labline water to prepare the 15 ng/l, 45 ng/l and 135 ng/l concentrated test stocks.

The collection of samples for EE2 analysis will be done using amber glass bottles that have been silanized to reduce the absorption of the EE2 to the glass.  This is done following a procedure provide by NRMRL.  Samples of control water and 0.5 ng/l EE2 will be collected in 2L volumes.  All other samples will be collected in 1L volumes.  Samples from the tanks will be collected using 500 ml beakers.  The beakers will be positioned at the drain of each tank and left in place to fill.  Each beaker should fill in less than 15 minutes.  Once the beakers are full, they will be removed and samples combined into an aliquot for analysis. 



Table 1: Summary of Test Conditions for Fathead minnow Gene Expression studies using a flow-through diluter system testing the exposure and effects of EE2 and NH3.        
                                                                                                    
TEST PARAMETER					CONDITION
Test Type						Flow through

Test Duration						14 day acclimation period
21 day exposure period

Temperature						25C (±1C)

Photoperiod						16 h light: 8 h dark

Test Chamber Size					12 L

Test Solution Volume					9.5 L 

Renewal of Test Solution				Continuous 
                                                                                    
Age of Test Organisms				4-6 month old Pimephales promelas

Weight of Test Organisms				Male: 3.0 – 4.0g
							Female: 1.0 – 2.0g

No. Organisms/Test Chamber				2 male: 4 female

No. Replicate Test Chambers				7

No. Organisms/concentration				14 male: 28 female

Feeding Regime	1ml frozen Artemia salina (1x daily)
							20ml newly hatched Artemia salina (3x daily)

Aeration						None

Control and/or Dilution Water			Laboratory Line Water
							
Sample/Test Material				            EE2 and NH3

Endpoints	Survival, Fecundity, Fertility, Gonadosomatic Index, Fatpad Index, Vitellogenin Analysis

Test Acceptability	90% or greater control survival                 
85% or greater control fertility
<20% CV for analytical chemistries
							

Table 2.  Fatpad Scoring System used by the U.S. EPA.
	Rating
	Description

	None
	No fatpad visible

	Small
	Small fatpad evident

	Medium
	Fatpad is prominent, and is clearly above the body surface, but not 'overhanging'

	Large
	Fatpad is very prominent and is starting to 'overhang' the body surface





B3.  Sample Handling and Custody

Unless specified all studies/projects will utilize a unique Study ID generated by the USEPA’s Andrew W. Breidenbach Environmental Research Center (AWBERC) Aquatic Facility’s contractor upon initiation of all in-house toxicity tests. For tissue samples and/or water samples collected in the field, the same Study ID system is in effect. Within each Study ID, each test organism or replicate is assigned a number at time of experiment termination, which is noted on sacrifice sheets, in addition to other pertinent notes such as physiological parameters, concentrations (if known), location of necropsy, water chemistry (if known), etc., per AWBERC contractor QA protocols. Samples are then tracked through storage and processing via the investigator’s data management and/or tracking database (i.e., Freezerworks®, currently in development). Any tissue samples stored in the liquid nitrogen storage containers are noted in those logbooks, including transfer to other locations or permanent removal from the ultra cold storage.

B4.  Analytical Methods 
	
Flow Method according to:

Ankley, G.T., Jensen, K.M., Kahl, M.D., Korte, J.J., & Makynen, E.A. (2001). Description and evaluation of a short-term reproductive test with the fathead minnow (Pimephales promelas). Environmental Toxicology and Chemistry. 20(6): 1276-1290.

SOP# T 05-005 Conducting FHM Adult Gene Expression Toxicity Testing using a Flow-through Dilutor System

Chemistry Method for EE2.

U.S. EPA. (2007). Standard operating procedure for the analysis of estrogen compounds from water samples by GC/MS. National Exposure Research Laboratory Number MIRB 051.0E. 

Vitellogenin Gene Expression and Plasma Protein

U.S. EPA. (2005). Standard operating procedure for Tri Reagent RNA isolation protocol. National Exposure Research Laboratory number MIRB 031.2

U.S. EPA (2009). Standard operating procedure for the qualitative “real time” PCR (QPCR) vitellogenin protocol using HS DyNamo SYBR Green Kit. National Exposure Research Laboratory Number MIRB 032.3.

An Enzyme-linked immuno-sorbent assay, ELISA, was used for the detection and quantification of vitellogenin in the plasma samples. These samples were sent out to the U.S. EPA laboratory in Duluth, Minnesota for analysis.


B5.  Quality Control
	
	
	


B6/B7.  Instrument/Equipment Testing, Inspection, and Maintenance and Calibration and Frequency

	Pipettes are calibrated annually via NERL outside contractor

pH, Conductivity, Temperature and Conductivity meters are calibrated according to Manufactures requirements before use daily.

Flow through system is calibrated for delivery using KCl and measuring chemistry to be within 10%

B8.  Inspection/Acceptance of Supplies and Consumables

Supplies are inspected before acceptance when delivered.  If unacceptable, i.e., thawed when they should be frozen; broken seals etc., they are returned to the supplier or discarded. Upon receipt, the date is noted on the container of all reagents and chemicals as well as the date when the container was opened. Reagent/chemical lot numbers are recorded in lab notebooks of specific experiments and runs.

B9.  Non-direct Measurements

Non-direct measurements in the context of basic research would mean any data from sources, such as other researchers or the public record, not directly connected with these studies.  These data would consist of additional data about the ecosystems we are investigating, additional gene expression data, and any other information that is pertinent.  This project will utilize new algorithms for analysis and other methods of comparison/analysis as developed by the scientific community.  Use of any data or methods from other sources would be properly attributed to its origin.  If there is any reason to doubt the validity of information from external sources there is the choice of either not using it at all, or using the information but expressing caveats.
    
B10.  Data Management

Data management currently consists of a series of project electronic files maintained on LAN network drive L:\, which is archived/backup on a proscribed building-wide basis. Upon completion of this project, the electronic files will be archived on CD and filed with the hard copy project files (chain of custody sheets, instrument calibration records, etc), which are in the investigator’s possession. Copies of data are sent to and maintained with the respective Project Lead for final determination. 

C1. - Assessments and Response Actions	

This project will cooperate fully with any and all management systems reviews, technical systems audits, annual quality assurance reviews, biannual branch level QA audits, peer reviews, annual TIS reviews and any other reviews in which management requests participation.  Any corrective actions taken as a consequence of these reviews will be documented and verified by official memo to the requesting party.

C2. - Reports to Management

At minimum, a Standard Operating Procedure (SOP) will be developed for a Whole Effluent Toxicity based method for measuring aggregate estrogenicity and androgenicity using VTG and vtg as endpoints.  A standardized biological method for monitoring estrogenicity and androgenicity of effluents will be established for use agency-wide and will be calibrated between Region 5 (pending the implementation of QPCR), Region 8, and Region 10.  It is anticipated that this method may eventually be incorporated into Clean Water Act criteria for use by EPA and the states in regulating estrogenic and androgenic effluents. This is the first step before NPDES permit limits can be established for regulatory purposes.

D1./D2./D3. - Data Review, Verification, and Validation / Verification and Validation Methods/ Reconciliation with User Requirements

Treatment of primary data is discussed in Section B as part of quality control and in the individual SOPs. All data review (graphs, spreadsheets, etc.) will be under the purview of the Project Leads prior to submission for publication and/or scientific meeting presentation; outside reviewers may be employed to evaluate the data for reasonableness, QA/QC validity, appropriateness for risk assessment to the general public, etc. for this task. In addition, outputs from this project will be submitted for publication in peer-reviewed scientific journals and will, therefore, undergo the scrutiny of the scientific community at large.  Validation of methods/results may be conducted at other laboratories per the determination of the Project Leads.


