
Dear Fellow South Carolina APMS Members, 

First of all, I hope you and yours are having a safe and 

prosperous year. Although we had a slow start to the 

year, with the heavy rainfall in the spring and cooler 

weather as of late, the season is in full swing.  

Secondly, on behalf of the board, I would like to thank 

all of you, our members, for your continued support. 

SCAPMS wouldn’t be what it is today without your 

ongoing commitment, engagement and generosity.  

This year the Annual South Carolina APMS Confer-

ence will be back at the Ocean Drive Beach and Golf 

Resort in Myrtle Beach, SC, October 9-11, 2023. This 

venue has been very accommodating for SCAPMS in 

the past, so it was an easy decision to bring the conference back for another year. 

Plus, we get to listen to our talented members sing karaoke down the street.   

Every year we are always looking for new faces on the board.  If you are interested 

in serving and would like to learn more about what is involved, feel free to contact 

myself or someone on the board.  

I would like to thank the entire Board of Directors this year for their dedication to 

continuing the tradition and growth of the society. They are most certainly making 

my job easier. 

Thank you for allowing me to represent the society as your president. I truly appre-

ciate the support and encourage you to share any feedback and ideas you may have 

as we work diligently on this year's conference. 

I look forward to seeing everyone in Myrtle Beach, SC! 
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FREE MONEY! 
The South Carolina Aquatic Plant Management Society is seeking 

applications for its annual Phillip M. Fields Scholarship Award. 
The Society intends to award a $5,000 scholarship to the suc-

cessful applicant at the joint SCAPMS Annual Meeting in North 
Myrtle Beach, SC  October 9th-11th. Scholarship funds are pro-

vided directly to the student and may be used by the recipient to 

cover costs associated with education and research expenses. El-
igible applicants must be enrolled as full time undergraduate or 

graduate students in an accredited college or university in the United States. Course 

work or research in an area related to the biology, ecology or management of aquatic 

plants in the Southeast is also required. 
  

Applications must be received no later than September 1, 2023 and will be evaluated on 
the basis of relevant test scores (ACT, SAT, GRE, etc.), college grades, quality and rele-

vance of course work or research, a proposed budget, information obtained from refer-

ences, and other related considerations. Other factors being equal, preference will be 

given to applicants enrolled in Southeastern and South Carolina academic institutions. 
The successful applicant may be requested to present an oral report on research activi-

ties at the annual meeting of the Society. 

 
Application forms and additional information are available at www.scapms.org/

scholarship.html. Note: All application information is to be submitted electronically. 
 

Justin Nawrocki 
SCAPMS Scholarship Chairman                                                                                                  

Justin.nawrocki@upl-ltd.com 

https://protect-us.mimecast.com/s/UtSMCM8mnzH5vPNBikJBaJ?domain=scapms.org
https://protect-us.mimecast.com/s/UtSMCM8mnzH5vPNBikJBaJ?domain=scapms.org
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What are the Desired Oxygen Levels in Water and is Too Much Oxygen Bad?  by Patrick Goodwin, 

Natural Lake Biosciences, OST 

Oxygen is arguably the most important water quality parameter governing overall lake health. It’s re-

quired to sustain aquatic life and is directly related to a multitude of water quality parameters and overall 

aesthetics. The US has national and state dissolved oxygen (DO) criteria for lakes, which are centered 

around maintaining the minimum amount of DO to sustain life. For example, the US national mini-

mum DO criteria is 5 mg/L, with many states adopting this criterion (USEPA 1986). However, this mini-

mum DO criteria is by no means the desired oxygen level for aquatic life or for overall lake water quality 

and aesthetics. If we are to assign the desired DO level to a water body, we must first define it based on 

its effect on a given parameter. Two definitions can be identified based on 1) aquatic life and 2) water 

quality and aesthetics, which are as follows:  

Desired DO for aquatic life - is the level at which no production or impairment occurs across all life.  

Desired DO for water quality and aesthetics – is the level at which the maximum reduction in pollutant

(s) can be achieved that is not detrimental to aquatic life.  

The desired DO (no production impairment) on aquatic life has been identified by the EPA 1986 publi-

cation and is 11 mg/L for salmonid waters (cold to cool water fisheries) and 8 mg/L for non-salmonid 

waters (warm water fisheries; Table 1). While 6.5 mg/L is where no production impairment occurs for 

non-salmonid water, it does not protect the invertebrates, and therefore 8 mg/L applies as the desired 

DO for non-salmonid waters.  
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Salmonid Waters 
Embryo and Larval Stages  
No production Impairment = 11  
Slight Production Impairment = 9 
Moderate Production Impairment = 8  
Severe production Impairment = 7 
Limit to Avoid Acute Mortality = 6  
 
Other Life Stages 
No production Impairment = 8  
Slight Production Impairment = 6 
Moderate Production Impairment = 5  
Severe production Impairment = 4 
Limit to Avoid Acute Mortality = 3  
 
 

Invertebrates  
No production Impairment = 8  
Some production impairment = 5  
Acute Mortality Limit = 4 

1. Dissolved Table oxygen concentrations (mg/L) in the water column versus the quantitative 
level of effect on aquatic life (modified from USEPA 1986) 

Non-salmonid Waters 
Embryo and Larval Stages  
No production Impairment = 6.5  
Slight Production Impairment = 5.5 
Moderate Production Impairment = 5  
Severe production Impairment = 4.5 
Limit to Avoid Acute Mortality = 4  
 
Other Life Stages 
No production Impairment = 6  
Slight Production Impairment = 5 
Moderate Production Impairment = 5  
Severe production Impairment = 4 
Limit to Avoid Acute Mortality = 3  
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How does Hyperoxia Negatively Affect Aquatic Life?  
 
The effects of low dissolved oxygen (hypoxia and anoxia) levels have been well documented and negative-
ly affect all stages of aquatic life. The reverse, high dissolved oxygen or hyperoxia on the other hand is 
when oxygen levels go above 100% saturation at temperature and can occur naturally during high rates of 
photosynthesis, often seen during an algal bloom and/or from an oxygenation device. Hyperoxia can 
cause oxidative stress which is when more reactive oxygen species are being produced than what the or-
ganism can handle via its antioxidant system. Oxidative stress can be avoided by keeping oxygen levels < 
25 mg/L (Colt 2006). Overall, the bulk of the evidence regarding hyperoxia and its impacts on aquatic 
life suggests it does not negatively impact fish growth or cause impairment (McArley et al. 2021). It may 
be of benefit as it can provide metabolic refuge during acute warming. This would reduce fish stress dur-
ing less-than-ideal temperatures (McArley et al. 2021). 
 
Does Hyperoxia Cause Gas Bubble Disease?  

In short, no. Gas bubble disease (GBD) is the formation of bubbles inside a fish artery that will block 
blood flow and cause mortality. It is caused when the total gas concentration in water exceeds 100%. On-
ly total gas concentrations can determine if there is a risk of GBD. For example, oxygen could be highly 
saturated (> 300 %), but if nitrogen is less than saturation, the total gas concentration may not exceed 
100%. In fact, nitrogen is the most significant cause of gas bubble disease, not oxygen (Weitkamp and 
Katz 1980; USEPA 1986). Some examples of gas bubble disease occurrences are at hydropower dam spill-
ways where atmospheric air is supersaturated into water. Air is primarily nitrogen (78%) which leads to 
the supersaturation of nitrogen and GBD. Aeration or nanobubble systems injecting atmospheric air 
(78% nitrogen) at high depths can be at risk of causing GBD. Oxygenation systems using pure oxygen (> 
95% oxygen) as their gas supply do not pose a risk of GBD.  
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Desired DO for Water Quality and Aesthetics? 

In general, the higher the oxygen level, the better the water quality and aesthetics. This is because a high-
er oxidative state drives better water chemistry and allows for more oxygen penetration downward into 
lake sediments, often the primary source of water quality issues in the first place. If we are to keep with 
the desired oxygen definition, the level at which the maximum reduction in pollutant(s) can be achieved 
that is not detrimental to aquatic life; then it would be between 15 – 25 mg/L DO, not exceeding 25 
mg/L to not cause oxidative stress to aquatic life. This would provide the maximum water quality im-
provements and reduce/eliminate:  

• Harmful Algae Blooms (HABs)  

• Phosphorus re-cycling from the sediments 

• Ammonification from sediments 

• Metal like iron, manganese, and mercury re-cycling from the sediments 

• Organic muck decomposition   

• Taste and Odor  

• Aesthetics water clarity and color  

• Fecal Coliform 

 

Colt, J. 2006. Water quality requirements for reuse systems. Aquacultural Engineering 34: 143–156. 

McArley, T. J., E. Sandblom, and N. A. Herbert. 2021. Fish and hyperoxia—From cardiorespiratory and 

biochemical adjustments to aquaculture and ecophysiology implications. Fish and Fisheries 22: 324–355. 

USEPA. 1986. Quality criteria for water 1986. EPA 440/5-86-001, US Environmental Protection Agen-

cy, Washington, DC. 

Weitkamp, D. E., and M. Katz. 1980. A review of dissolved gas supersaturation literature. Transactions of 

the American Fisheries Society 109: 659–702. 
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Where are they now? 
  

Sam Sardes has joined the UPL team as an 
Aquatics territory manager. Her territory covers 
the east coast, Florida all the way up to Maine. 
Sam has more than 10 years of experience in 
aquatic plant and algae management and has 
served in various roles including aquatics/
wetland applicator, operations manager in lake 
management, research biologist, and most recent- ly 
as the Weed Science Director at a lake manage-
ment firm overseeing the aquatics program and 
water quality/algae laboratory. Her primary re-
sponsibilities with the lake management firm 
were training commercial applicators, conducting 
research and development, being a technical re-
source for colleagues, and overseeing a water 
quality laboratory. Sam has participated in and 
held various roles with national and regional 
aquatic plant & lake management societies. Currently, she is a director for FAPMS. In her free time, Sam 
enjoys reading, traveling to hike mountains around the world, and spending her time with family includ-
ing three cats and a beagle.  
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            South Carolina Aquatic Plant Management Society 

 

 

 

     Would like to thank                                   

        Mountain Lake & Pond Management  

         And 

       Carolina Aquatic Management 

        For Sponsoring The Scholarship Golf Tournament 
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ANNUAL MEETING OCTOBER 9-11, 2023  

45th Annual Conference at 

 Ocean Drive Beach and Golf Resort 
The Ocean Drive Beach and Golf Resort has all the ideal amenities for a SCAPMS conference; plen-

ty of space for meetings and vendors, delicious food, walking access to restaurants and bars, ocean 

views, beach access, pools, and of course, a lazy river for the duck race! The hotel also has a 'retro' feel 

that will be very fitting for the 45th annual meeting!  As always, the annual meeting is a great place 

to accumulate the CEU's you need for your Cat 5 license.  This meeting will also be packed with in-

formative presentations and educational workshops which will be sure to bring you up to date on cur-

rent topics. Socials and various gatherings will help you network and get reacquainted with colleagues.  

Register at: www.scapms.org 

http://www.oceandriveresort.com/
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2022 Conference Sponsors 

*Airmax  *Alligare   *Aqua Services, Inc   *Biosafe Systems  *Brandt  * Brewer International  
*Carolina Aquatic Management   * Cygnet Enterprises, Inc  *Duke Energy  *Earth Science  

*Edge’s Pond Management  *Estate Management Services  *Foster Lake & Pond Management  * 
Helena  * Key Colour  *Mountain Lake and Pond  * Nufarm  *Nutrien Solutions *Outdoor Water 
Solutions  *Quality Lakes, Inc.  *Santee Cooper  *SePRO  *Summit Helicopters  *Syngenta  *UPL   
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.Board of Directors 

President: JJ Ferris 
Cygnet Enterprises 
Email: jferris@cygnetenterprises.com 
 
Vice President: Ryan Stanley 
Foster Lake and Pond Management 
Email: ryan@fosterlake.com 
 
 Immediate Past President:  Carl Bussells 
Santee Cooper 
Email: carl.bussells@santeecooper.com 
 
Treasurer:  Todd Horton 
SePRO 
Email: todd.horton@sepro.com 
 
Secretary:  Casey Moorer 
Santee Cooper 
Email: casey.moorer@santeecooper.com 
 
Editor: Cary Martin 
Nutrien Solutions  
Email: cary.martin@nutrien.com 
 
Assistant Editor: Trent Nelson 
Solitude 
Email: Tnelson@solitudelake.com 
 

 

Director:  Trent Nelson                         

Solitude                                            

Email: tnelson@solitudelake.com 

Director:  Tom Warmuth  

BioSafe Systems 

Email: twarmuth@biosafesystems.com 

 

Director: Matthew Puckhaber                              

SC Department of Natural Resources                                               

Email: puckhaberm@dnr.sc.gov 

 

Director: Carl Della Torre                     

Orion 

Email: cdellatorre@orionivm.com 

 

 

 

mailto:pagec@dnr.sc.gov
mailto:Cary.martin@cpsagu.com

