
 
April 30, 2026 

 

 

 

7:45-8:00  Login and Opening 
   

8:00-9:00  Evaluating and Selecting Contract Laboratories 

   Diane Rosseter, Environmental Consultant, Georgia-Pacific 
 

9:00-10:00  Regulatory Relationships 

   Forrest Westall, McGill Associates, P.A. 
     

10:00-10:15  Break  
  

10:15-11:15 Emergency Preparedness 

   Brenna Cook, City of Asheville 
 

11:15-11:45  Lunch Break 
 

11:45-12:15 Aquatic Toxicity Unit Updates 

   Molly Nicholson, NCDEQ Aquatic Toxicology Branch 
 

12:15-12:45 Toxicity Studies 

   Beth Thompson, BT Solutions, LLC 

 

12:45-1:00  Break  
 

1:00-3:00   Aquatic Toxicity Testing 

   Jim Sumner and Jaydon Perez, ETS, Inc. 



Evaluating and Selecting a 
Contract Laboratory

Presented by
Diane Rosseter



Objectives:
• Identify, evaluate, and select a qualified laboratory that 

will meet your specific analytical, regulatory, and 
customer service needs.

• Increase confidence in quality and reliability of 
analytical data



Data generated from collection and analysis of 
environmental samples provides the decision-

making backbone for environmental 
compliance and assessment activities….



 To understand the fundamental reasons behind sample collection

 To collect and/or generate data that is reliable and usable 

 To obtain data and produce reports that are technically sound

 To understand how to accurately interpret and use the data

Underlying goal of all environmental 
sampling activities should be…..



Start with a few basics



NEVER ASSUME ANYTHING



None of us are mind readers…



For what purpose is the data being 
collected?

What type of data/reporting is required?

What are my permit requirements?

Is a Sampling Plan/Quality Assurance 
Plan required (i.e. regulatory 
preapproval)?

Is the sampling routine or special?

Do your homework



Sampling protocols

Documentation requirements

Lab/Sampling certification requirements

Test methods and reporting limits -
including parameter lists

Laboratory deliverables and QA levels

Reporting requirements

Determine the Basics



Laboratory Evaluation 
and Selection



Aren’t all labs the same?

∗ Customer service is not always a priority

∗ Production-oriented 

∗ Profit vs. quality

∗ High turnover and lack of training

∗ Ineptitude and fraudulent practices



All labs are NOT the same 
(even within the same network)

You OFTEN get what you pay for

Not all labs are good at all analyses

Special analysis = special lab (Drinking water, WET 
testing)

Considerations



The sales rep will NOT be analyzing 
your samples!



“Certified” does not necessarily mean qualified

Differing certification programs and 
requirements – some states have NONE

Multitude of QA/QC programs

Differences in turnaround time, pricing, 
capabilities, deliverables

Additional Considerations



True or False:

North Carolina DEQ doesn’t require laboratories to 
be certified to perform analyses for NPDES permit 
compliance reporting purposes so long as they use 
EPA-approved test methods.

Question



Environmental professionals take responsibility 
for the content of documents or reports bearing 

their signature.



Ask laboratory to provide….
Statement of Qualification (SOQ) or Quality Assurance Plan 

(QAP)
Copies of all state certifications, including list of certified 

parameters
Performance audit results for last two years
Results of applicable EPA/state performance evaluation 

samples for last two years
References
Names of any subcontract labs

Perform a “Paper” Audit



Visit the laboratory in person….
Scheduled or impromptu
Level of detail based on paper audit
Tour lab and talk to analysts
Inquire about sample check-in/sample tracking 

procedures
Absolute minimum – meet your project manager 

and the lab manager

Perform an “On-Site” Audit



Appearance isn’t everything, but lab should be clean, well 
organized, and people should be WORKING!



∗Reach out to colleagues at other facilities

∗ Contact the references provided by the 
laboratory

ASK AROUND!



Sampling schedule – routine and special
Lab hours of operation – when they accept certain 

samples, what are weekend/holiday policies, etc.
Turnaround time and pricing
Fees for special services
Payment terms
Deliverables and QA/QC requirements
Reporting requirements

Check your permit!!

Establish Minimum Expectations



3) Records of monitoring information shall include:

(i) The date, exact place, and time of sampling or measurements;

(ii) The individual(s) who performed the sampling or measurements;

(iii) The date(s) analyses were performed;

(iv) The individual(s) who performed the analyses;

(v) The analytical techniques or methods used; and

(vi) The results of such analyses.

(4) Monitoring must be conducted according to test procedures 
approved under 40 CFR Part 136 unless another method is required 
under 40 CFR subchapters N [Effluent Guidelines] or O [Sewage 
Sludge].

Monitoring and recordkeeping requirements 
are specified under 40 CFR 122.41(j):



Establish a Relationship

Once a lab has been selected….

 Get to know your project manager and make sure he/she gets 
to know you and your projects

 Ask your project manager to pay you a visit. The sales rep is no 
substitute!!

 Clearly define needs and expectations

 Establish and maintain an open line of communication



Your permit requires you to test for both BOD and COD.  The 
contract lab reported results for BOD that were about 10 times 
higher than COD during your most recent sampling event.  What 
should you do?

a) Assume the lab made a mistake, switch the results, and 
report on the DMR. 

b) Do nothing.  The lab is always right.

c) Contact the lab and ask them to verify the results because 
something doesn’t look right.

Question



 Realize that Murphy is alive, well, and working in the 
environmental business – sometimes things just 
happen

 Never be afraid to ask

 Questionable results deserve satisfactory answers

 Continually challenge - labs can become too 
comfortable and confident in the relationship

Remain Diligent



Using a certified lab with an established QA/QC program 
does not ensure reliable data.  

∗ What am I doing to ensure I receive reliable, usable data?
∗ Did I get what I asked for and do I have confidence in the 

results?
∗ What are the consequences of receiving anything less?

Wrap-up



Typical laboratory Project Manager’s office



REGULATORY RELATIONSHIPS: 
Updated for 2026
Toxicology Workshop, April 30, 2026

Forrest R. Westall, Sr.
McGill Associates, P.A.



Don’t let anyone categorize you 
as a “bad guy.”  Being regulated 
doesn’t mean you are guilty of 
anything.  



Things are getting more difficult: 
Regulatory controls are moving 
toward ZERO—What does that 
mean?



The song is close to the 
same, but we have new 
verses!



What we Thought We Knew: PREVIOUS DEFINITION OF A 
RELATIONSHIP—IT IS DIFFERENT ALMOST EVERY YEAR

NOUN

1)  The way in which two or more concepts, objects, or people are connected, 

or the state of being connected:

"the study will assess the relationship between unemployment and political 

attitudes“.

2)  The state of being connected by blood or marriage:

"they can trace their relationship to a common ancestor“.

3)  The way in which two or more people or separate groups regard and 

behave toward each other:

Examples: "the landlord–tenant relationship“; "she was proud of her good 

relationship with the staff“.



What Happens When the 
Regulatory Goals are Beyond 
Technology?

1,4 dioxane
PFAS
New Analytical Science
Nutrient Controls 



In the West, We are still 
dealing with the aftermath of 
Helene—But the regulations 
go on!  They do for all 
regulated folks!



The NPDES Permitting 
Program is a dominate 
regulatory tool



Question:

NC DWR has limited authority to change 
National Pollutant Discharge Elimination 
Permit (NPDES) conditions?  True or False



Response:  False

NC DWR is delegated the federal Clean Water Act NPDES 
Permitting program.  Permits, after they are issued, are 
reviewed prior to renewal (for up to 5 years).  Previous 
conditions can be changed and new conditions added.  
However, new or changed conditions are subject to 
challenge, administratively or legally.  DWR evaluates 
identified pollutants in accordance with water quality 
standards and calculate limits.  If the model changes, the 
limits change.  New standards and permitting procedures 
can change and impact old permit conditions.



Even if permits change, the permit 
holder has the ability to question 
new or revisied conditions—through 
DWR contact or filing a contested 
case (legal challenge)



What we Know or Think we Know Impacts What 
we do or are Required to do!
● Science is often ahead of our ability to respond
● The public is alarmed about what may be in their water, land, and air
● Regulatory agencies are under lots of pressure
● Lawmakers are divided over what to do
● Emerging Contaminants--PFAS, 1-4, dioxane, and Similar Substances: 

Pretreatment, Collection System, Effluent Limits, Sludge: Expectations 
are High!

● Nutrients: Concerns Remain—Requirements are here or coming: Neuse 
Estuary, Tar River/Pamilco Sound, Albermarle Sound, Jordan Reservoir, 
Falls Lake, High Rock Lake, Middle Cape Fear River, etc. Over 50% of the 
state is under some level of nutrient control or targeted for control



Policy and Law Changes—Requirements are in 
Flux and agency funding is being targeted!
● Pull and tug: NC General Assembly verses the Executive Branch
● Federal changes and pressure on Agencies—the New EPA and the new 

administration
● Agency staff are concerned and under fire
● Vacancy levels continue to be high
● Statutory changes has restricted some regulatory authority at the state and 

local level
● However, the enabling laws remain in place (you still have to get permits, 

approvals, and meet requirements)
● Water and Wastewater, two sides of one coin—control for protection of 

drinking water—putting water and sewer managers between a rock and a 
hard place

● Morale is low and those close to retirement are considering their options



Some Proposed NC Legislation—Not Passed
● H 870 would require the General Assembly to approve any 

memorandum of agreement between the Federal Government and an 
agency of the State charged with implementation of state or federal 
environmental law

● H 929 would prohibit introducing fluoride or any chemical containing 
fluoride to a public water system by any person

● H 876 would require local governments to review and determine 
whether applications for development approval are complete within 
two days submittal.  

● H 808 would designate water treatment facilities as “critical 
infrastructure” and require criminal history background checks for 
applicants to become operators at water treatment facilities

● Several PFAS bills



Even When Things are off 
Scale, Some aspects do not 
Change: Relationships are 
“Dependent” or 
“Independent”



No matter the current 
instability: You still have a 
Regulatory Relationship



The term “Regulatory Relationship” may 
seem like a contradictory concept.  

Maybe, but it is a reality that the regulated 
community and their agents must deal with.

It is always important to remember that the 
agency must deal with it as well.

When no one really knows what to do, doing 
the “right thing” is always a good path.



The Importance of Your Regulatory Relationship

● This relationship is “contractual” because you or your clients have 
performance requirements under this relationship  (rules, permit 
conditions, other legal obligations, and other agency requirements)

● These “relationships” affect your job and the ability of you or your client 
to effectively provide “service” or to produce their “product” 

● The implications of failing to meet your permit obligations are real, can 
impact your image, may be monetary and are certainly legally based

● The simple fact that cannot be escaped is that all human interaction is 
based on conditional relationships



● The Past—Do not Dwell there, but 
Learn From what You and Others have 
Experienced 

● The Present—Making Sure You are in 
the Now

● What is Coming—The most difficult 
consideration before you—but you 
have to take care of business

Critical Thinking About Your 
Regulatory Relationship Requires 
Point of Reference



Why the past is important…But 

the now is the wolf at the door
● Try not to repeat problematic things from the past.
● A child educated only at school is an uneducated child.
● There is no cure for birth and death save to enjoy the interval.

George Santayana

1863-1952



How We Got To Where We Are?

● Pre-1972, Water and Wastewater Management
● The “Watershed” Year of 1972, The Clean Water Act, Safe 

Drinking Water Act
● How the CWA Changed Everything
● The Criteria For “Success” In Water Pollution Control
● Climate Change: the Weather And Water—Hot And Dry = 

Worry and Passing New Laws
● COVID and Infrastructure Funding
● Emerging contaminates and the current political 

landscape
● The world has grinded on to 2026!
● 2026 is not 1972!



Plan for Permit Management think of Now 
but also the future—You have a say so 
about your compliance and permit status!

Remember, that regulatory actions, permits and 
enforcement, allows your input—treat it as a 
Negotiation.  You have options—keep your interests 
in the forefront



What is Your Need

● Permit Issuance/Revision
● Permit Renewal Concerns
● Enforcement Action
● Permit Compliance Issue(s)
● SOC Issuance/Compliance
● Collection System Permit
● Stream/Wetland Impacts
● Environmental Assessment for a New Project
● Toxicity Reduction Actions
● Pretreatment Issues
● Operational Questions



Which Permit or Approval?

● Municipal WWTP
● Industrial Process WW
● Industrial Stormwater
● Industrial Pretreatment 
● Collection System Permit
● NPDES, Stormwater, Pretreatment, Land Application
● Individual Permit or General Permit
● 404/401 Permitting
● Erosion and Sediment Control
● New Facility, Renewal, Expansion
● SEPA/NEPA, EA, EIS FONSI



Which Agency?

● NC Division of Water Resources
● NC Division of Energy, Minerals and Land Resources (DEMLR)
● Army Corps of Engineers (ACOE)
● Wildlife Resources Commission (WRC) 
● US Fish and Wildlife Services (USFWS)
● Local Pretreatment Program
● NC Department of Administration (SEPA)
● Federal EPA
● Solid and Hazardous Waste



What Laws and Rules Apply?

● Federal Clean Water Act
● Federal Regulations—What is EPA’s Role
● WQ Standards
● Federal Effluent Guidelines
● Stream Classifications
● Groundwater Standards
● NC Environmental Policy Law
● Policy or Procedural Guidance
● Other Requirements



What Part of What Agency?
● DWR-Stream Classifications
● DWR-Nutrient Management
● DWR-Surface Water Protection
● DWR-Wetlands and Stormwater
● DWR-Point-Source
● DWR-Toxicity
● DWR-Pretreatment
● DWR-Aquifer Protection
● DEMLR-Stormwater
● ACOE-Regional Office
● DWQ-Regional Office
● Regional Staff-USFWS 
● Regional Staff-WRC
● Municipal/County Governments



Know Your Facts

● Read the Statutes/Rules
● Study the Policy Documents
● Use the Agency Website (Water Resources | NC DEQ)
● Evaluate the Basis of the Agency’s Responsibility (under what law and 

rule are they operating?)
● Talk to the Agency and Ask for Guidance and Information 
● Ask for documentation: Get Copies of all Regulatory Documentation 

(permit file, fact sheet, policy documents, statutory requirements, etc.) 
● Before you Proceed, Make Sure that Your Position is Clear Within Your 

Organization—It Will Not Help If there are Different Stories in Your 
House

● Trace the Decision Trail and Identify Key Staff 

https://www.deq.nc.gov/about/divisions/water-resources


Regardless of what you may think or even what 
you are told, the permit holder has significant 
rights to affect the regulatory framework and 
to question the basis and details of the 
requirements under which they operate.  If 
roadblocks are set up to an administrative 
solution, consider legal representation, but do 
it quickly.  You have a window of response.  Do 
not miss it!



Finding Solutions to Issues:  Informal Negotiation is 
Usually An Option—Use it when you can
● Permit Conditions are Developed “Based on” Rules, but Can Often be 

Revised—these “requirements” are often policies and not rules 
● Staff Perspective is Vitally Important
● Enforcement Actions are Primarily Based on Self-Monitoring Results—so 

Remember this When Filing Reports
● Legal Rights Exist and Can be Critical in Establishing Leverage
● Most of the Time, Informal Negotiation is the Best Way to Proceed
● Formal Negotiation Typically Involves Attorneys
● Being Sure Means You Stick to Your Guns
● Mutual Respect is Essential



Legal Challenge is an Option when Your Case is 
Strong



Reminder of the Things You May be Facing
● Emerging Contaminates: impacts to raw water, effluent limits, biosolids 

management
● Nutrient Management in the Neuse, Tar, and Cape Fear Basins 
● Pretreatment Challenges—what happens when you do not control the 

situation through treatment?
● Keeping an eye on your permit status—DWR isn’t required to notify you 

if something needs to be done to keep your permit valid
● Moving targets—policies verses rules
● Expected toxic materials: DWR may set limits, even if there is no specific 

standard in place



From Concept to Reality



Things to Consider as the ORC (Operator in 
Responsible Charge)
You have Specific Regulatory Responsibilities 

These Responsibilities are Assigned to You Personally

Compliance is More than Operational Attention (though that is essential)

Typically, an ORC is not the Owner or the Responsible Management Official

Communication to Your Employer is Extremely Important: Inform them of your 
Needs for Compliance Beyond Operation—Documentation if Essential



Dealing With Enforcement Actions 

Rule number 1, Avoid 
them if at all Possible

Stay “Ahead” of the 
Process—Address 
Potential Violations 
When you File Your 

Report

Seek to know your 
status before there is 

Action

If the Agency’s 
Procedure is to Issue an 

NOV First, Work to 
Avoid Enforcement after 

the NOV

Assessment of 
Penalties can be 

Contested, You can Pay 
them, or Seek 

Remission

Find out the Core 
Objective of an agency 

Enforcement Action

The Application of a 
Schedule of Compliance 

or Order May Help 
Avoid Penalties—

Chronic Issues



Remind the Regulatory People Who makes sure 
water/wastewater systems work and protect us and 
the environment…?

Operators and System Managers

When thanking those who have so greatly improved water quality 
management in NC, sometimes the agency forgets…

The people who DO the work!

… including the Operator Training and Certification Programs 

for water and wastewater.

Effective water management requires professional and trained 

operators and managers 

Proper funding and support from system owners allow operators and 

system managers to do their job effectively



The Future Holds Expansion of 
Responsibility and Challenges of 
Finding Personnel Resources.

The World of Water Management 
is Changing



Unfortunately, there are no easy answers. Owners 
and Operators are on the Bleeding Edge!



Question: True of False

If you have an enforcement action/assessment 
of penalities against you or your client, you have 
no choice but to pay.  True or False 



Answer:
False.  The assessment of penalties is a action by the 
agency to a violation.  Sometimes it follows a Notice 
of Violation (NOV) and sometimes a penalty is part 
of the NOV.  You typically have three options: 1) pay 
the penalty (this assumes you accept that you were 
in violation and agree the agency has the authority 
to assess you), 2) Contest the assessment under 
specific provisions of the law that authorizes the 
agency to enforce permits, rules, and any other 
statutory or regulatory requirement, or 3) ask for 
remission (reduction or dismissal of the penalty—but 
even if the penalty is completely “set aside” agency 
cost of the enforcement action can and likely will be 
collected).



Are we having fun yet?

How long have you been the Water Quality 
Business? Years on the job: 40+, 20+, 10+, 5+, 1 
to 5, brand new!! 



Forrest R. Westall, Sr., PE, McGill Associates, P.A.
forrest.westall@mcgillassociates.com



Asheville Water 

System:
Hurricane Helene 
Response and 
Recovery

04/30/26
2026 Toxicology Workshop

Presented By: Brenna Cook



Presentation Overview

● Damage to WNC
● Damage Asheville 

Water System
● Water Preparedness
● Water Response
● Water System 

Recovery



Hurricane Helene - WNC Overview

Roads and Bridges:
6,000 miles of roads and over 1,000 bridges were damaged 
or destroyed, impacting transportation and access to 
communities.

Water and Sewer Systems:
Over 160 water and sewer systems were damaged, 
affecting millions of residents and hindering recovery 
efforts.

Landslides:
The storm triggered 1,400 landslides, further damaging 
infrastructure and making roads impassable.



Hurricane Helene - WNC Overview

Need to add Map showing all WNC and Tennesee



Hurricane Helene 9/27/25

Auxiliary Spillway 9/27/26

Primary Spillway 9/27/26

https://drive.google.com/file/d/1g-NsKrmi7wvRhoNz-77qZeqxZpt7JNfK/view?usp=drive_link
https://drive.google.com/file/d/140uOWvPP49pxmDMwn_PW0w_WYzX4p_Fp/view?usp=sharing




City of Asheville Water System Damage from 
Hurricane Helene

North Fork Water Treatment Facility

● Road way washed out on North Fork-
Left Fork Rd to plant

● Turbidity Levels in Burnette Reservoir 
increased from below 1 NTU to 80 
NTU

● Damage to primary spillway at the 
dyke



City of Asheville Water System Damage from 
Hurricane Helene

William DeBruhl Water Treatment Facility

● Turbidity increased from 1 NTU to over 100 
NTU (Large landslide into Bee Tree Reservoir)

● Road way to treatment plant washed out 
blocking access

● Lagoon #2 for wastewater treatment was 
damaged

● Dam was intact but some sloughing occurred



North Fork 36” Bypass Waterline
OCT 10
North Fork Reservoir
OCT 10

http://drive.google.com/file/d/1ddglZ60Vq4jCIDVW3pBqC8ZpVLCvE_CR/view










North Fork and Bee Tree Reservoirs Pre Helene



North Fork and Bee Tree Reservoirs Post Helene



City of Asheville Water System Damage from 
Hurricane Helene

Distribution System Damage
● 36”, 24” and 36” bypass 

transmission lines at North Fork
● 24” line on Old Hwy 70 in 

Swannanoa
● 12” line at Whitson Avenue, 

Swannanoa
● 8” line to Black Mountain
● 8” line on Swannanoa River Rd 
● 8” line at S. Tunnel and 

Swannanoa
● 6” line on Old Farm School Rd



North Fork 36” Bypass Waterline

SEP  30

http://drive.google.com/file/d/142RVz0xqMlYQF9H8DGKoV_AOpxWHYmdm/view


North Fork 36” Bypass Waterline

OCT 8

http://drive.google.com/file/d/1dL4iI7azpa-77O2YeOsN2t6NFWFiLBhe/view


North Fork 36” Bypass Waterline
OCT 10



North Fork 36” Bypass Waterline
OCT 10Question 1

When was the 36” bypass repair completed?
a. October 9th
b. October 10th
c. October 11th
d. September 30th



City of Asheville Preparedness

Resilient & Competent 
Employees

Water Resources ERP 

Quarterly ERP Training

City ERP

NIMS/ICS

NC Water Warn



City of Asheville Preparedness
Sept 2004 - Hurricanes Frances  

North Fork Dam Improvements 2017-
2020

● Auxiliary Spillway/Parapet Wall on 
Dam

● Seismic Buttressing

36” Bypass Installation 2019-2021

August 2021 Tropical Storm Fred

Alternatives for Conventional Treatment 
Study was awarded 9/27/24

Christmas 2022 Water Outage



Auxiliary Spillway 



Auxiliary Post Helene



Question 2

True or False:

The auxiliary spillway worked as designed. 



Response & Recovery



Response at WTPs Before Helene

● Dam EAP was followed
● Staffing was doubled at North Fork and Mills 

River water plant locations
● Treatment Plant Status Sheet was created 

documenting flow, clearwell level, raw turbidity 
and large tanks levels in the system.

● William DeBruhl WTP was shut down at 6:00 
pm on 9/26/24 but two operators stayed on 
site.

● On September 27 at 10:00am NF flow jumped 
from 25 MDG to 35 MGD

● North Fork slowed operations to keep water 
flowing through transmission lines



Response After Helene

● Determined all transmission lines including the 
36” bypass were washed away.

● Shut down North Fork and concentrated on the 
Mills River WTP to keep water in the southern 
portion of distribution system.

● Water Engineering went to the home(s) of local 
Asheville area general contractors to help with 
bypass and transmission line installation.

● T&K, TP Howard and Tennoca showed up on 
9/30/24 to review damage at sites and started 
working that day to repair the roads and start 
installation of the 36” bypass and 24” line on 
Old 70 in Swannanoa.  



Response After Helene

● Zombie Apocalypse Desktop scenario 
involving the installation of the coil due to 
high turbidity.

● EPA, FEMA and Army Corp of Engineers 
were onsite by 10/2/24.  Consulted with 
NCDEQ on next steps to provide water for 
public health and fire protection. 

● Installation of spool piece to bypass the 
plant  

● Disinfected water with high chlorine to  
reduce the chance of pathogens in the 
distribution system.  



Response After Helene

Enlisted CDM Smith with treatment options in 
the response to high turbidity in the Burnett 
Reservoir

● In situ treatment 
● In reservoir treatment with Alum and 

Caustic Soda
● Turbidity Curtain
● Pilot Plant Testing
● Alternative Treatment Systems (DAF)



North Fork 36” Bypass Waterline
OCT 10



North Fork Turbidity Removal

● FEMA instructed Army Corp to design 
system to treat high turbidity water

● Army Corp put out a PWS or Performance 
Work Statement

● Ahtna provided a response in conjunction 
with CDM Smith which included the use of 
13 portable Dissolved Air Flotation (DAF) 
systems.  

● Received NCDEQ approval of 
pretreatment design



William DeBruhl Turbidity Removal 

● FEMA instructed Army Corp to design 
system to treat high turbidity water

● Army Corp put out a PWS or 
Performance Work Statement

● Bering Weston provided a response 
which included the use of 4 portable 
Dissolved Air Flotation (DAF) systems, 
sand filters and bag filters.   

● Received NCDEQ approval of 
pretreatment design



Dissolved Air Flotation (DAF) Sedimentation Units 



Post Helene Recovery

CDM Smith Study released 9/27/24

● Plate Settlers - were chosen to use 
moving forward

● Dissolved Air Flotation (DAF)  
● Super Pulsator
● Ballasted Flocculation (active flow)
● Membrane Filtration



Question 3

What does the DAF acronym mean?

A: Dissolved Air Flotation
B: Demand Air Flow
C: Dissolved Aeration Flow
D: Decreasing Air Flotation



Post Helene Recovery

Ideas for Resiliency

● Bypass was reinforced with sheet 
piles when installed.  

● Cross Country Bypass 
● Expansion of Mills River Water 

Treatment Plant - Phase 2 & 3.  
● Fourth Water Treatment Plant 

Location - North/Western Buncombe 
County 



Q&A



NC DWR Aquatic Toxicology Branch
Toxicology Workshop

April 30, 2026
Molly Nicholson

Aquatic Toxicology Branch Supervisor



Aquatic Toxicology Branch (ATB) 

Department of 
Environmental Quality

Division of Water 
Resources

Water Sciences 
Section

Aquatic 
Toxicology 

Branch

2

Mailing: 1621 MSC 
Raleigh, NC 27699-1621



33 3

• ATB has three main functions which support the National 
Pollutant Discharge Elimination System (NPDES) program.

NPDES Compliance 
and Enforcement

Biological Laboratory 
Certification

WET Testing and 
Biological Organism 

Culture

Aquatic Toxicology Branch (ATB) 
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• Supported by an EPA 106 Grant 
• Regional office staff perform bioassay inspection at facility, pulling 

a sample for WET testing and sending it to ATB. 
• Annually, ATB tests 10% of all major NC NPDES facilities.

 
• NC Methods approved by EPA in 1988 and started adding to 

permits in 1989. EPA promulgated their methods in 1991.

• ATB uses EPA Alternative methods for measuring acute and 
chronic toxicity of wastewater and surface waters.

Whole Effluent Toxicity (WET) Testing Laboratory 
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• Culture Ceriodaphnia dubia for use in WET testing.

• Other species used in testing are purchased and shipped in to 
be used for testing.

Whole Effluent Toxicity (WET) Testing Laboratory 
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Ceriodaphnia dubia
(Cerio, water fleas, bugs)

Pimephales promelas (Fathead minnows)
Menidia menidia (Silverside minnows)

Americamysis bahia (Mysidopsis bahia)
(Mysid shrimp)

ht
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w

w
w

.e
ts
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/

https://aquamania.co.uk/

WET Testing Organisms
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• Any lab analysis that is used to meet the NC NPDES system. 

• North Carolina General Statues, G.S. 143-215.3(a)(1) and 
143-215.3(a)(10).

• North Carolina Administrative Code, 15A NCAC 2H .0800 & 
.1100 which details the requirements for both chemical and 
biological lab certification.

Biological Laboratory Certification
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• Conduct lab inspections, track and review data.

• Manage the Annual Proficiency Testing Program mandated by 
EPA for any facility that submits NPDES tests results. 

• Review data and track QC procedures for the ATB lab.

• Monitor and report the EPA 106 Grant data with the help of the 
regional staff.

Biological Laboratory Certification & ATB QC
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• Use data from WET testing to track compliance.

• Review toxicity data reported by facilities to verify data quality. 

• Ensure compliance on a monthly basis and make enforcement 
recommendations for non-compliance.

• Provide compliance and enforcement guidance to facilities.

• Review NPDES permits for correct WET requirements.

• Review biocide and PAMS applications.

NPDES Compliance and Enforcement/Permitting



1010

Biocide: For any product ultimately discharged into NC 
surface waters
• Complete biocide application form (Excel or PDF)
• Provide SDS with section 12 data

• Or perform multiple-concentration chronic Ceriodaphnia dubia test

PAMS: Polyacrylamide products used to reduce soil erosion 
or subsequent sedimentation in streams
• Provide SDS with section 12 data
• Provide information on how product will be applied

Please see ATB Downloads webpage for more info

Biocide & PAMS Applications

2610
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• EPA requested that NC major municipal facilities be required to perform 2nd 
species testing.

• Outlined in EPA form 2A Part E of the permit renewal application.

• Checklist for Municipal Application Requirements:
https://deq.nc.gov/water-quality/aquifer-protection/afo/permits/municipal-checklist-
2021-dwq-swp-npdes/download

• Second species conditions are included in permits that require it.

• Schedule ahead of time!

Second Species Testing (Alternative Species)

https://deq.nc.gov/water-quality/aquifer-protection/afo/permits/municipal-checklist-2021-dwq-swp-npdes/download
https://deq.nc.gov/water-quality/aquifer-protection/afo/permits/municipal-checklist-2021-dwq-swp-npdes/download
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https://deq.nc.gov/water-quality/aquifer-protection/afo/permits/municipal-checklist-2021-dwq-swp-npdes/download
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https://deq.nc.gov/water-quality/aquifer-protection/afo/permits/municipal-checklist-2021-dwq-swp-npdes/download
https://deq.nc.gov/water-quality/aquifer-protection/afo/permits/municipal-checklist-2021-dwq-swp-npdes/download
https://deq.nc.gov/water-quality/aquifer-protection/afo/permits/municipal-checklist-2021-dwq-swp-npdes/download
https://deq.nc.gov/water-quality/aquifer-protection/afo/permits/municipal-checklist-2021-dwq-swp-npdes/download
https://deq.nc.gov/water-quality/aquifer-protection/afo/permits/municipal-checklist-2021-dwq-swp-npdes/download
https://deq.nc.gov/water-quality/aquifer-protection/afo/permits/municipal-checklist-2021-dwq-swp-npdes/download
https://deq.nc.gov/water-quality/aquifer-protection/afo/permits/municipal-checklist-2021-dwq-swp-npdes/download
https://deq.nc.gov/water-quality/aquifer-protection/afo/permits/municipal-checklist-2021-dwq-swp-npdes/download


IF COMPLETING FORM 2A, DO YOU NEED THE FOLLOWING?

MUNICIPAL TYPE

EPA FORM 2A?

PART A -

Basic 

Application 

Information

PART B -

Add'l 

Application 

Information 

(expanded 

testing)

PART C -

Certification

PART D -

Priority 

Pollutant 

Analysis*

PART E -

TOX(2nd

species)**

PART F -

SIUs

Supplement 

Info.

Less than 0.1MGD (minor)
No (use NC Short 

Form A Or Short 

Form D)
No No No No No No

Greater than/equal to 0.1

MGD but less than 1.0 MGD

-- without pretreatment
Yes Yes Yes Yes No No No

Greater than/equal to 0.1

MGD but less than 1.0 MGD

-- with pretreatment Yes Yes Yes Yes Yes Yes Yes

1.0 MGD or Greater (major)

-- without pretreatment Yes Yes Yes Yes Yes Yes No

1.0 MGD or Greater (major)

-- with pretreatment Yes Yes Yes Yes Yes Yes Yes

*3 samples with seasonal variation (at least 4 months separation between samples)
**4 samples with seasonal variation (for information on second species toxicity testing, call Aquatic Toxicology Unit at 919-743-8401 12
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Second Species Testing – Permit Renewal

MAJOR FACILITIES & MUNICIPALITIES 
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Question

Which one of the following statements about second 
species testing is incorrect?

A) Four second species tests must be completed per permit 
cycle.

B) Second species tests must be completed prior to applying 
for permit renewal.

C) All second species tests must be performed with 
Ceriodaphnia dubia.

D) Second species tests must be performed in different 
seasons.
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Answer

Which one of the following statements about second 
species testing is incorrect?

A) Four second species tests must be completed per permit 
cycle.

B) Second species tests must be completed prior to applying 
for permit renewal.

C) All second species tests must be performed with 
Ceriodaphnia dubia.

D) Second species tests must be performed in different 
seasons.

X



Important Toxicity Sections of Permit

16



17



Important Toxicity Sections of Permit

18
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Dual Reporting Requirement 

All ATB WET Testing has a 
dual-reporting requirement

Monthly, quarterly, or 
annual test results MUST BE: 

AT Form emailed (or mailed) 
to ATB 

Reported on the eDMR 



2020 20



Reasons for Missed Tests:

21

Invalid Tests
• Poor health of control
• Second effluent sample didn’t arrive

Missed Tests
• Shipping error
• Lab capacity issues
• Natural disaster (eg. Hurricane Helene)
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Blank AT Forms

22

Blank AT forms can be requested by emailing 
ATForms.ATB@deq.nc.gov
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Question

If a facility is unable to test for toxicity during a required 
testing month, what should they do?

A) Test the following month.

B) Submit a blank AT form to ATB explaining the issue, then test the following month.

C) Call their regional office, then test the following month.

D) Submit a blank AT form to ATB explaining the issue, then test next quarter.

E) Be proud of yourself for trying, then move on and try again next quarter.
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Answer

If a facility is unable to test for toxicity during a required 
testing month, what should they do?

A) Test the next month.

B) Submit a blank AT form to ATB explaining the issue, then test the following month.

C) Call their regional office, then test the next month.

D) Submit a blank AT form to ATB explaining the issue, then test next quarter.

E) Be proud of yourself for trying, then move on and try again next quarter.
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Hurricane Helene

• Original rules: No compliance or enforcement through November 30th, 
2024, for facilities within 25 counties designated in FEMA Disaster 
Declaration (9/29/25)

• Current approach: Enforcement actions are being approved on a case-
by-case basis.

• Hurricane Helene Compliance Memo: 

https://www.deq.nc.gov/about/divisions/water-resources/permitting/npdes-wastewater/npdes-
compliance-and-enforcement

https://www.deq.nc.gov/about/divisions/water-resources/permitting/npdes-wastewater/npdes-compliance-and-enforcement
https://www.deq.nc.gov/about/divisions/water-resources/permitting/npdes-wastewater/npdes-compliance-and-enforcement
https://www.deq.nc.gov/about/divisions/water-resources/permitting/npdes-wastewater/npdes-compliance-and-enforcement
https://www.deq.nc.gov/about/divisions/water-resources/permitting/npdes-wastewater/npdes-compliance-and-enforcement
https://www.deq.nc.gov/about/divisions/water-resources/permitting/npdes-wastewater/npdes-compliance-and-enforcement
https://www.deq.nc.gov/about/divisions/water-resources/permitting/npdes-wastewater/npdes-compliance-and-enforcement
https://www.deq.nc.gov/about/divisions/water-resources/permitting/npdes-wastewater/npdes-compliance-and-enforcement
https://www.deq.nc.gov/about/divisions/water-resources/permitting/npdes-wastewater/npdes-compliance-and-enforcement
https://www.deq.nc.gov/about/divisions/water-resources/permitting/npdes-wastewater/npdes-compliance-and-enforcement
https://www.deq.nc.gov/about/divisions/water-resources/permitting/npdes-wastewater/npdes-compliance-and-enforcement
https://www.deq.nc.gov/about/divisions/water-resources/permitting/npdes-wastewater/npdes-compliance-and-enforcement
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WET Enforcement Strategy

• All test results reported to ATB are reviewed, processed, 
and saved. 

• Note: Any tox test performed on a sample from the outfall must be 
reported.

• Non-compliant tests (fail or ChV below permit limit) result in 
Notices of Violation. 

• The permit specified test (chronic or acute) determines 
what type of follow-up testing is required. 

• The results of the follow-up testing are evaluated to 
determine if a Civil Penalty Assessment (CPA) will be 
issued.  
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Acute Enforcement

Quarterly tests are run 
as pass/fail at permit 

indicated %. 

If PASS – nothing 
further is needed until 

next quarter. 

If FAIL – monthly 
pass/fail testing begins 

until a PASS result is 
obtained. 

EACH non-complaint 
result = NOV. 

After 2 consecutive 
NOVs → CPA (each 
NOV = $500 fine) 
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Chronic Enforcement

29

• Quarterly tests run as pass/fail at 
permit indicated % 

• If PASS – nothing further is needed 
until next quarter 

• If FAIL – 2 multi-concentration tests 
required (1 per month for 2 months)

• EACH non-complaint result = NOV

• Civil Penalty Assessment (CPA) is 
based off ChV average of the 2 follow-
up tests

• If ChV average is below the permit IWC, 
each NOV equates to $1000

If a facility has received multiple CPAs within the past year, penalty 

may be increased.

February 

March 

April

BIOASSAY 
QUARTER

If testing requirement is for February:



3030 2430



3131 3131
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• The facility is responsible for following permit requirements, NOT the 
contract lab. 

• Dual reporting requirement - Report on eDMR and submit signed AT-
Form:

ATForms.ATB@deq.nc.gov (we respond to confirm receipt)
or 1621 MSC, Raleigh, NC 27699-1621

• AT forms must be signed by ORC or a delegated facility person.

• A blank AT form must be filled out and submitted for invalid/missed tests.

• The issues above, or any failure to follow permit, can result in a Notice of 
Violation or Civil Penalty.

Review

2632

mailto:ATForms.ATB@deq.nc.gov


Aquatic Toxicology Branch (ATB) Staff 

 Molly Nicholson - Supervisor

 919-743-8424 
molly.nicholson@deq.nc.gov

 Madison Myers - QA/QC & Lab Certification

 919-743-8423
 madison.myers@deq.nc.gov 
      

 Krystyna Fender - ATB Lab Testing

 919-743-8433
 krystyna.fender@deq.nc.gov

 Mariela Cortes – ATB Lab Culturing

 919-743-8436
 mariela.cortes@deq.nc.gov

 Cindy Moore has retired as of February 2026

33

https://www.deq.nc.gov/about/divisions/water-resources/water-sciences/aquatic-toxicology-branch-atb 

https://www.deq.nc.gov/about/divisions/water-resources/water-sciences/aquatic-toxicology-branch-atb
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Aquatic Toxicology Branch
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            Questions?



TRACKING TOXICITY 
FROM INDUSTRIAL

WASTEWATER

Beth Thompson
BT Solutions, LLC



TOPICS TO COVER

 What happens if I fail a toxicity test (or 2)?

 What is a Refractory Toxicity Assessment?
 
 How can a Refractory Toxicity Assessment be 

used by a POTW?

 How can a Refractory Toxicity Assessment be 
used by industries?



Ceriodaphnia dubia

Order: Cladocera

Common: Water Flea

Alias: Sarah Daphne



A DAY IN THE LIFE OF SARAH DAPHNE

CONTROL EFFLUENT @ IWC

NEONATES



A TRE MAY BE REQUIRED

TRE = TOXICITY REDUCTION EVALUATION
TIE = TOXICITY IDENTIFICATION EVALUATION

US Environmental Protection Agency (EPA). 1992.  Toxicity Identification 
Evaluation: Characterization of Chronically Toxic Effluents, Phase I.  EPA 
600-6-91-005F.  

US Environmental Protection Agency (EPA) 1991. Methods for Aquatic 
Toxicity Identification Evaluations: Phase I Toxicity Characterization 
Procedures. EPA 600-6-91-003. 



WHAT IS A TOXICITY REDUCTION EVALUATION?

 Procedures developed by the EPA to address toxicity test 
failures.

 Use a really toxic final effluent sample to conduct a 
characterization study.

 Characterization study allows you to narrow down the field of 
chemicals to identify (metal, organic, volatile, etc).

 Conduct targeted analytical procedures and correlate the 
results with toxicity.



PROBLEMS ENCOUNTERED WITH TRADITIONAL 
TIE METHODS

 Sometimes these procedures do not provide 
definitive results.

 Sometimes we identify a category of compounds but 
don’t know how they enter the WWTP system.

 Sometimes we suspect an industrial user is causing 
pass-through toxicity but need an impartial process 
to determine which one.



United States Environmental Protection Agency
Toxicity Reduction Evaluation Guidance for 

Municipal Wastewater Treatment Plants

EPA-833B-99-002

REFRACTORY TOXICITY ASSESSMENT



WHAT IS A REFRACTORY TOXICITY ASSESSMENT?



CONTENTS OF A BIOREACTOR

BIOMASS

SAMPLE

DILUTION



Continuously fed reactors 

TYPES OF REFRACTORY TOXICITY SIMULATIONS

Fill and draw 



 Dissolved Oxygen
 pH
 F:M ratio
 MLSS 

concentration
 Hydraulic 

detention time
 Solids retention 

time

IMPORTANT FACTORS TO CONSIDER:



BIOREACTOR MONITORING
 Dissolved Oxygen
 CBOD
 Temperature
 pH
 Flow rates
 Specific Oxygen Uptake Rate
 MLSS / VSS 
 Sludge Volume Index
 Micro Population



BIOREACTOR EFFLUENT TESTING



BIOREACTOR EFFLUENT ANALYSIS

 Toxicity
 BOD5

 Ammonia
 COD
 Specific organics/inorganics
 And anything else that needs to be 

assessed for treatability…



Industry A
Industry B

Industry C

CHRONIC TOXICITY TEST @ 6.25%, 12.5%, 25%, 50%, 100% EFFLUENT

IC25 IC25 IC25 IC25

Statistical Comparison between Control and Spike Results 
(ANOVA)

CONTROL
POTW Influent or 

Simulated 
Influent

SPIKE
Influent with 

IU wastewater 

TYPICAL RTA DESIGN FOR TOXICITY ASSESSMENT



STUDY DESIGN

 What is your objective?
 What control(s) should you have?
 What are the operational parameters to 

simulate?
 What parameters will you test? How often?
 Does the biomass need an acclimation 

period?
 What are the average influent 

characteristics?



OTHER CONSIDERATIONS FOR 
BIOREACTOR DESIGN

 Is there enough ‘food’ from the industrial 
wastewater to support the biomass? 

 What loading rate to use?

 Batch or flow through?

 One sample or multiple? 

 What day(s) to sample?

 How long to maintain bioreactors?



 Is there an industrial 
impact on the biomass, 
causing sub-standard 
treatment?

 Is there a toxicant that 
passes-through the 
treatment process?

 Is there an unexpected 
additive effect from 
multiple industries?

 Did anyone expect 
foaming?

WHAT CAN YOU LEARN FROM AN RTA?



QUESTION:
Bioreactors can be used to evaluate all of the 
following except:
a. Whole effluent toxicity removal
b. Treatability of specific organic 

compounds
c. Impact of industrial wastewater on 

biomass
d. Specific compound causing toxicity test 

failures



WHICH IUs TO SAMPLE?
 Do you really need (or want) to 

test all 15 industries? Prioritize!

 Which industries have potential to 
cause toxicity? Look at SDS.

 If you are concerned about one 
industry, sample two or three 
others as well in case it becomes a 
legal issue (impartial).

 Don’t make large decisions with 
only one data point.



WWTPIU6

IU5
IU4 IU3

IU1

IU2

IU7



PRETREATMENT PROGRAM 
APPLICATIONS

 Collect samples of IU wastewater each time POTW 
samples for toxicity and HOLD sample.

 If POTW fails toxicity, then run RTA on some or all IU 
samples collected.

 Program paid for by the IU fees.



Industrial users become concerned 
about their discharges’ potential to 
cause toxicity at the POTW.

MAJOR BENEFIT FOR PRETREATMENT
RTA PROGRAM



INDUSTRIAL APPLICATIONS
 Industrial users or direct dischargers

 Direct dischargers can use it to determine which 
process line causes pass-through toxicity.

 Can use it to assess how a process chemical 
substitution will impact the POTW or the industry’s 
own wastewater facility.

 Sometimes the industrial treatment facility isn’t a 
simple activated sludge system, so this can lead to 
creative simulations.





QUESTION:

Bioreactors can simulate conventional 
wastewater treatment processes but not 
industrial treatment facilities:
a. True
b. False



Beth Thompson
(803) 447-8471

beth@btsolutionsSC.com

Strider
Director of Canine Services

Karlene Spencer
Pretreatment Specialist



Toxicity Testing
QA/QC

Jaydon Perez
Jim Sumner



How does quality control differ
in a toxicity laboratory?

How do we address quality with organisms?

• Methods / SOPs
• General QC
• Training
• Traceability



Adherence to
Approved Methods



Method Update Rule



NC Methods Provide Additional Guidance
and Protocols that may Differ from EPA



Most significant changes 
come from client audits



Procedures/QAP

Policies

QAP

SOP’s 
• Task Instructions
• General Procedures
• Bacteria Procedures
• Chemistry Procedures
• Aquatic Toxicity Procedures



Consistent Format
Certified Method

Signed off by both 
Lab Supervisor and 
QA Officer

Revisions and what caused 
revisions to take place



Consistent Format
What is the method 
used for

Brief Description

QA Requirements

Interferences?



Equipment, Procedure, Safety, References, and Exhibits



Bench 
Sheets

and
Charts 

as 
Exhibits

Traceable to 
SOP Revision



Bench Sheets

Certified Method
Method Number
Reporting Limit
Meter Used and Serial Number

Bench Sheets Bound in Logbooks

Logbook Tracking System in Place



Standard Operating 
Procedures

EPA documents provide guidance
• Culturing organisms

Multiple sources can be used
• Dilution water 
• Algae media

Inconsistencies in manuals addressed
• Metal criteria for food

SOPs developed over time with refining our 
methods to provide better quality



Ceriodaphnia Cultures

Timing of culture activities
refined to provide optimal 

offspring production on 
test initiation dates



Minnow Culture
Purchased versus

in-house
source of minnows

Trial and error with how system 
operates and what provides

optimal health and egg production



Mysid Culture
In development



Different Types of
Dilution Water

Surface, Synthetic, Mineral

Synthetic water is more consistent 
than the other types



Purchased algae versus in-house culture

Selected NC modification of EPA method
based on algae health

to provide optimal nutrition for Ceriodaphnia 

Multiple Methods can be Used:
Media to Grow Algae for Ceriodaphnia Food



Concentration of Metals in 
YWT used for 

Ceriodaphnia Food

YWT = Yeast + Wheat Grass + Trout Chow

Concentration of individual metals exceed 1 µg/L EPA criteria (i.e. Matrix Interferences)

Identified that metals are dietary additives in the trout chow

YWT prepared at the feeding rate is analyzed (total solids = 1.7 – 1.9 g/L)

Side-by-Side reference tests of old lots to new lots of YWT

Metal concentrations of old lots to new lots of YWT are compared



Concentration of Metals in Artemia 
used for Shrimp and Fish Food

Concentration of individual metals exceed 
1 µg/L EPA criteria 

(i.e. Matrix Interferences) 

Identified that metals are mainly contained in the 
un-hatched cysts

Hatched Artemia diluted to the 
feeding rate is analyzed

(350 to 500 shrimp per 50 µL)

Side-by-Side reference tests
of old lots to new lots of Artemia

 Metal concentrations 
of old lots to new lots of Artemia 

are compared



What types of water
can be used

in toxicity tests?

1. Mineral water
2. Surface water
3. Synthetic water
4. Dechlorinated tap water
5. All of the above



• Experimental testing required when 
modifications to methods requested

• Demonstrate that quality is not 
compromised or deviation will not alter 
the toxicity of the discharge

• Techniques required outside the scope of 
the methods

Method Modifications
and Special Considerations



EPA Method

Influence of Outside Groups

11.10.9.2 For immediate drying and 
weighing, place live larvae onto a 500 
μm mesh screen in a large beaker to 
wash away debris that might 
contribute to the dry weight. Each 
group of larvae is rinsed with 
deionized water to remove food 
particles, transferred to a tared 
weighing boat that has been properly 
labeled, and dried at 60oC, for 24 h or 
at 100oC for a minimum of 6 h.

ETS SOP



Algae can interfere with 
Ceriodaphnia movement, 

ability to filter food
and reproduce

Test Interferences
Other organisms removed to
prevent competition for food 

or confusion with testing 
organisms



Techniques to 
control

naturally 
occurring 
pathogens

Test Interferences and Site-Specific Considerations

Permit modifications to allow 
treatment prior to testing



Toxicity Identification Evaluations 
Outside the Scope of Methods

Project Plans

Flow Charts Handwritten Notes



QC Documentation

• General lab QC
• Testing conditions
• Analyses of water
• Consumables
• Transfer volumes
• Multiple weigh
• Taxonomy
• PE studies
• Reference testing



General Laboratory QA/ QC 
and Chemical Analyses

ETS falls under the requirements of NC DW, WW, ATU 
and Radiological certification or the regulatory agency 

that has the most stringent requirements 

Temperature, pH, Dissolved Oxygen, Conductivity, 
Salinity, Alkalinity, Hardness, Chlorine, Balances, Pipettes, 

Autoclave, Dish Washing Soap Checks, etc.



Maintain Testing Conditions 



Synthetic Water Analyzed
Metals, pesticide and PCB check
• Annually
• When chemical lots change
• When culture health in question



Consumables
New and old lots compared in 

chronic tests

Cubitainers, solo cups and 
medicine cups



Yearly
Transfer Volume 

Verification

Determine 
volume of water 

transferred 
with test organisms 
into test solutions



Yearly Multiple Weigh
Verification

Verify 
drying 

time for 
minnow 
weights

is 
sufficient



Taxonomy

Quarterly for organisms 
cultured in-house 



Performance Evaluations



Reference Toxicant Testing
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USEPA Maximum Coefficient of Variation Guidance Criteria (< 42%), NCDEQ Maximum (< 40%)

USEPA
Lower PMSD Bound

(>13%)

Organism health

Organism variability

Test variability

Organism sensitivity

Sensitivity compared to labs nationally



Reference Toxicant Testing
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Variability between 
laboratories

Proficiency of 
laboratory and 

technicians

ETS:  Control limits ± 15 mg/L

NC Certified lab:  Control limits ± 290 mg/L



What Quality Control
is required for toxicity tests?

1. Multiple weigh studies
2. Consumable testing
3. Side-by-side reference testing of new food
4. Transfer volumes
5. PE Studies
6. All of the above



Difficulties of
Training

Technicians
may not know
simple things

Multiple analysts are 
involved in a single test 



Difficulties of
Training

• Health of organisms

• Working with multiple types of 
organisms

• Troubleshooting problems

• Timing!

• Maintaining a culture



Saltwater
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Organisms Add a Layer of Complexity
To Training

Ability of analyst to identify organism’s health
and more importantly what may have affected their health



Successfully
Maintain Cultures

Use those cultures to perform 
reference tests



Culturing vertebrates is 
completely different
than invertebrates

Behavioral signs
in addition 

to visual observations of health
Healthy

Fathead Minnow Health Dropsy – bacteria infection

Sunken Belly – parasite infection



How to Troubleshoot



Day 2Day 1 Day 3 Day 5
Day 7

Timing!
Knowing when 

organisms will be born 
and timing this with
tests to be initiated



• Ethics
• Read NC lab 

certification rules
• Employee handbook
• Handwriting sample
• Safety
• What will

get you fired?

Policies



Quality Assurance Plan



Required to 
take notes!

Notebook



Simple instructions that may 
not require a SOP

New employees may 
not have basic lab skills
• Data entry
• Rounding rules
Hands-On Demonstration
• How to use a balance
• How to use each type of 

pipette

Task Instructions



Used as a simple way 
to verify that a technician 

is pipetting correctly

Pipette Volume 
Verification



Start with easy procedures and then 
move to more complex procedures
• Observe trainer or “shadowing”
• Read SOP
• Perform task with observation
• Acceptable performance of 

reference tests

Training 
Documentation



Written Tests Answered without the aid of 
SOPS or notebooks



Expectations versus Reality



Practical Tests
Direct observation

of analyst



Advanced Training
Complete state audit checklists

Read Standard Methods
EPA manuals

other documents

Participate in audits



SCARS or “Pink Forms”



Traceability
• Everything must be traceable to 

QC documentation

• chemical analyses performed

• source of organisms used in 
testing 

• water used for diluting samples

• food

• Training documentation

• Calibrations

• SOP’s



Chemical Analyses
• What analyst performed chemical analyses?

• What method used?

• What instrument was used?



Comparison of analyst’s 
handwriting



Did the analyst 
receive training prior to 

performing this test?



Did the analyst pass a blind study?



Did the analyst pass 
an audit checklist 

or written test?



Serial numbers identified 
for balances used in weight determinations, 

pipettes used for feeding 
and meters used for chemical analyses

Method numbers identified 
for chemical analysis



Each serial number must trace 
back to calibrations

Standards used to calibrate within 
expiration dates? 

How are standards logged into 
the laboratory?



NC Certified Lab
Chemistry performed with Reference Test

Analyst?    Units?    Meter used?
Can the data be traced?  

Were test concentrations prepared accurately?  Not able to properly validate data.
Minimum data analyzed



ETS:  Chemistry for Same Test Type



Questions?
Phone (828) 350-9364

Jim Sumner
jim@etsnclab.com

Jaydon Perez
jaydon@etsnclab.com

www.etsnclab.com



Test Failures



Pass/Fail Acute 
(224 tests)

Ceriodaphnia 
Pass/Fail Chronic

(528 tests)

2025
Test Failures

91% PASS

8% FAIL

54% 
WTP’s
(26 tests) 46% 

WWTP and 
Industrial

(22 tests)

88% PASS
11% FAIL

67%
WTP’s
(16 tests)

33%
WWTP

and 
Industrial

(8 tests)



Conventional WTP’s
Coagulation, flocculation and sedimentation

followed by filtration and disinfection

Primary concerns:  

• Chlorine (chloramine)
• Dechlorination
• Metals
• Polymers



Chlorine

Total residual chlorine
< 100 ppb

Chloramine
12 ppb



Dechlorination

Dissolved oxygen
> 5.0 mg/L

Significant pH drop
6.0 – 9.0 S.U.



Balance Chlorine to Dechlorination

Total
Residual Chlorine 

(ppb)

Dechlor
(ppb)

50 22

100 41

250 92

500 172

1000 302

1200 341

Dechlor



Metals

Bent spines in minnows
indicates metal exposure

Sources: 
Corrosion inhibitors
from drinking water, 

cooling towers

Runoff from 
galvanized fences, 

metal roofs, 
painted surfaces

Pre-treatment
dischargers to WWTP’s



Polymers
Differ Greatly

Effectiveness
in binding solids

Toxicity
at application rate

Unbound polymer 
will precipitate

food in test cups

Polymer



Ion Exchange  and Membrane Technology WTP’s

Ion Exchange:  water softener technology
Membrane Technology:  reverse osmosis and nanofiltration

Primary concerns:

• Ionic imbalances
• Chlorine
• Dechlorination



Ionic Imbalances
with Mysid Shrimp

Effluent discharge differs
in the composition of salts
in comparison to sea water

Difference does not support 
the survival of Mysid shrimp

Can be determined
by balancing major ions 
to concentrations found

in sea water



Wastewater
Treatment Plants

Primary concerns:
• Housekeeping
• Communication
• Industrial waste streams
• Chemical usage
• Other potential issues



Housekeeping / Communication

Know what your
employees are doing!

What cleaners are they using?

Use of pesticides / herbicides
around the treatment plant

Biocides for root control



External Impacts

Communicate with your town officials

Road deicing – what type?
How will elevated

chloride concentrations impact your 
treatment plant?

What chemicals are the local WTP using?
Peroxides, amines, polymers, 

corrosion inhibitors



Industrial Waste Streams

Visit pre-treatment facilities 
on a regular basis:

• Identify new processes
• Chemical usage and changes
• Potential contaminants in 

their waste stream

Enforce pre-treatment permit!



Benchtop 
Testing

CONTROL
Sample

1

Sample
2 Sample

3

Use benchtop tests to screen new industries or waste streams 
Change the abundance of organisms in sludge?
Cause toxicity?
Set limits on contaminants through pre-treatment program



Chemical Usage

The lowest bidder may not be the best option

Purity, contamination, percent active ingredients?

Change in source or vendor may change 
the chemical form of the same product

Volume measurement must be adjusted



Safety Data Sheets 
(SDS)

How much 
product can I use?

What section
do I look at?

If there is no
toxicity data, 
what do I do?



Safety Data
Sheets
(SDS)



Other Potential Issues

Illegal dumping

Meth Labs

Pass-through toxicity
from amine compounds

Industry closures: what are they dumping down the drains?

Waste haulers: screen the types of waste you receive



Check your permit!



Treatments 
Designed to 

Target 
Suspected 
Toxicant

Test Class of Compound Targeted
Baseline
(Non-treated)

Determines the toxicity of a non-manipulated sample.  This test is used for a 
comparison to the treatment tests.

Activated Carbon 
Absorption

Removal of metals and organic compounds.

Sodium Thiosulfate
or Sodium Hydrosulfite

Reduces oxidant compounds.  Chlorine, ozone, chlorine dioxide, mono- and di-
chloramines, bromine, and iodine are highly neutralized by this treatment.

EDTA Chelates dissolved metal compounds. (i.e. Aluminum, Barium, Cadmium, Cobalt, 
Copper, Iron, Lead, Manganese, Nickel, Zinc, Arsenic, Mercury, Silver, Magnesium, 
Strontium, Thallium)

Ion Exchange Removal of cations or anions from solution.

Graduated pH Alters the speciation of dissolved, ionic compounds.  Ammonia, hydrogen sulfide, 
and metals are highly susceptible to changes in toxicity by this treatment.

Aeration Removal or volatile or semi-volatile compounds from solution.  This treatment also 
oxidizes reduced compounds through the increase of the dissolved oxygen 
concentration of the sample.

Filtration Removal of colloidal and particulate material.  Altering the pH to 11 S.U. will 
precipitate most metal compounds from solution, which can then be removed by 
filtration.

C18 Solid Phase 
Extraction

Removal of nonionic, hydrophobic organic compounds.

Silica Gel Removal of polar organic compounds.



Phase I



Phase II



WWW.ETSNCLAB.COM

Phone:  (828) 350-9364

Jim Sumner
Jim@etsnclab.com

Kelley Keenan
Kelley@etsnclab.com

Questions?
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