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Project Description 
 

This project was part of a study that began in fiscal year (FY) 2023.  Phase 2 of this study took 

place in FY 2024, from July 1, 2023 to June 15, 2024.  During Phase 2, scientists from Virginia 

Commonwealth University (VCU) – Dr. Paul Bukaveckas, Academic Advisory Committee 

(AAC) member, and Ms. Liz Buikema, a graduate student – identified candidate sampling sites 

from among Virginia’s Section 187 lakes/reservoirs and made recommendations for monitoring 

in 2024 for microcystin, a toxin that may be released by blooms of cyanobacteria.  Additionally, 

water samples collected from reservoirs identified during Phase 1 of the project were analyzed 

for microcystin concentration by the Environmental Analysis Lab at VCU. 

 

Study Goals 
 

There were three goals of the overall study: 

• Collect data to test the protectiveness of the current nutrient criteria for Section 187 

lakes/reservoirs in Virginia with respect to harmful microcystin concentrations. 

• Determine whether nutrient and chlorophyll concentrations were predictive of harmful 

microcystin concentrations.  

• Assess variation in microcystin concentrations among lakes and within lakes (e.g., 

nearshore versus offshore, upper lacustrine versus lower lacustrine).   

 

Phase 2 of the study (completed in FY 2024) focused on obtaining microcystin data along with 

nutrient and chlorophyll data from a subset of Virginia’s Section 187 lakes/reservoirs that were 

selected for monitoring in 2024.  

 

Background 
  

Section 187 Lakes/Reservoirs: There are 124 waterbodies classified as Virginia Section 187 

lakes/reservoirs (9VAC25-260-187).  These waterbodies are significant in size, have public 

access, are managed by state agencies, and/or may serve as sources for public water supply.  

Each year, DEQ monitors about one-third of the Section 187 lakes/reservoirs to see if they meet 

Virginia’s nutrient criteria.  Some of Virginia’s largest reservoirs are monitored yearly (e.g., 

Smith Mountain Lake).  Other lakes are monitored on a rotating basis with the goal of assessing 

conditions in at least two years within a 6-year window. 

 

Lake/Reservoir Nutrient Criteria: Virginia’s current nutrient criteria for Section 187 

lakes/reservoirs are aimed at protecting their aquatic life uses.  The criteria are specific to one of 

three nutrient ecoregions (9, 11, or 14), as identified by the U.S. Environmental Protection 

Agency (EPA), and are specific to fishery type (e.g., cold water vs. warm water; 9VAC25-260-

187).  The criteria require that the 90th percentile of the chlorophyll-a (Chl-a) data obtained 

during a growing period (April 1–October 31) do not exceed the assigned criterion for that 

waterbody.  If a waterbody receives algicide treatment, the median total phosphorus (TP) data for 

the growing period is compared to the criterion.  
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In 2021, EPA provided nationally recommended lake/reservoir nutrient criteria that are 

protective of specific effects—zooplankton biomass, microcystin, and hypolimnetic hypoxia.  

The recommended criteria are based on output from statistical models developed by EPA.  The 

models utilize site-specific information, such as maximum lake depth, Level 3 ecoregion, and 

other input values and predict site-specific nutrient criteria (total nitrogen [TN], TP, and Chl-a).  

The models allow states to set the nutrient criteria according to state- and site-specific 

management goals.  

 

When developing Virginia’s current nutrient criteria for Section 187 lakes/reservoirs, DEQ took 

a reference-based approach.  The criteria were set to protect fisheries and thereby, support 

aquatic life.  Virginia DEQ is interested in knowing how its current nutrient criteria compare to 

what would be required based on EPA’s models using microcystin, a cyanotoxin that can 

damage the human liver and is a possible carcinogen.  Virginia DEQ is focusing on microcystin 

levels because the EPA and the World Health Organization (WHO) have provided guidance for 

microcystin thresholds (e.g., protective of recreation: microcystin = 8 µg/L; protective of 

drinking water: microcystin = 1 µg/L).  Virginia DEQ wants to determine if its criteria need to be 

revised and have called on the AAC for assistance.  

 

Phase 1 Results: Phase 1 of this project was completed in FY 2023 (July 1, 2022–June 15, 

2023).  The objectives of Phase 1 were (Task 1) to identify priority lakes/reservoirs in Virginia 

for DEQ to monitor microcystin in 2023, and (Task 2) to identify sources of non-DEQ data for 

regional lakes and reservoirs that can help assess the relationships among microcystin, Chl-a, and 

TP.  

 

For Task 1 of Phase 1, Dr. Bukaveckas and Ms. Madison Hagen, a VCU graduate student, 

undertook an assessment of cyanobacterial bloom potential using long-term monitoring data 

provided by DEQ.  From these data, the VCU researchers determined the mean/median for 

Secchi depth, Chl-a, TP, and TN data collected at the main (deep, lacustrine) profile station.  

They also utilized data from the National Inventory of Dams (NID) to obtain information on 

catchment area as well as lake area, volume, and mean depth.  

 

The VCU scientists calculated the following metrics: 

• Long-term mean and 90th percentile values of Chl-a; 

• Mean and median TP and TN concentrations; 

• Ratio of mean lake depth to Secchi depth (M:S), as an indicator of light conditions; 

• Hydrologic Loading Factor (HLF) – ratio of catchment area to lake surface area. 

 

The researchers found that high-risk lakes/reservoirs share some or all of the following features: 

• Prior occurrence of elevated Chl-a (long-term means 10–25 μg/L); 

• Elevated nutrients (TP >0.2 mg/L, TN >0.5 mg/L); 

• Favorable water clarity (ratio of mean depth to Secchi depth = 2–5); and 

• Favorable water residence time (HLF = 50–200). 

 

From this effort, Dr. Bukaveckas identified lakes/reservoirs at high risk for harmful algal blooms 

of cyanobacteria (CyanoHABs) and prioritized them for microcystin monitoring during the 
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growing period in summer 2023.  Virginia DEQ personnel used the results and other information 

to select fifteen Section 187 reservoirs for microcystin sampling in the 2023 monitoring period.  

 

For Task 2 of Phase 1, Ms. Jane Walker, AAC member with the VWRRC, distributed a notice 

calling for data through various mailing lists and organizations.  Several water monitoring 

organizations responded to the notice and provided potential data for inclusion in a regional 

dataset of microcystin and other nutrient-related concentrations.  Personnel with DEQ and AAC 

members associated with the project met and discussed the received datasets and deemed all 

inappropriate for inclusion in a regional dataset based on a lack of corresponding microcystin, 

TN, TP and Chl-a measurements.  Thus, it was decided that DEQ would build a dataset of 

microcystin data from lake/reservoir samples collected by DEQ regional biologists in summer 

2023 and 2024.  

 

Phase 2, FY 2024 Task 1 -- Identify High-Priority Lakes/Reservoirs 
 

The goal of Task 1 was to identify candidate Section 187 lakes/reservoirs where monitoring of 

microcystin would provide data suitable for establishing relationships with Chl-a and TP (i.e., 

sites where there is a greater probability of CyanoHABs).  Dr. Bukaveckas and Ms. Buikema 

undertook an assessment of bloom potential using long-term monitoring data.  The effort 

followed the procedures used in Phase 1 and applied them to all Virginia Section 187 

lakes/reservoirs.   

 

On September 28, 2023, Dr. Bukaveckas presented the results of this effort to DEQ personnel 

(Drew Garey, Sandy Mueller, Tish Robertson, Bryant Thomas, and David Whitehurst).  

Dr. Bukaveckas also provided a copy of his presentation slides and a spreadsheet containing the 

results of the risk analysis.  The presentation slides explain the data results and their significance 

in the context of developing monitoring plans for DEQ.  The spreadsheet includes a priority 

listing for future microcystin monitoring, the results of the statistical analyses, and the complete 

dataset used for analysis.  Personnel with DEQ used the results and other information to select 

eighteen Section 187 reservoirs for monthly monitoring in summer 2024.  

 

Presentation: A summary of the presentation made by Dr. Bukaveckas on September 28, 2023 

to DEQ personnel follows.  

 

The FY 2024 AAC work addressed the question: Which lakes/reservoirs are most likely to have 

high microcystin concentrations?  The objectives of this part of the project were to analyze DEQ 

long-term monitoring data for Section 187 lakes/reservoirs to (1) identify reservoirs with the 

greatest risk of algal blooms; (2) use the results of a risk assessment to prioritize microcystin 

monitoring sites; and (3) determine the risk assessment based on the following factors: 

• Hydrologic metrics favorable for algal bloom development based on hydrologic loading 

factor (HLF; ratio of catchment area to lake area) and water residence time (WRT; long-

term average discharge divided by lake volume). 

• Historical occurrence of high algal abundance based on the long-term mean and 90th 

percentile values of Chl-a. 

• Concentrations of TN and TP as predictors of variation in chlorophyll-a and trophic state. 
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• Water clarity favorable to phytoplankton production based on Secchi depth as well as the 

ratio of mean lake depth to Secchi depth. 

 

The researchers used data from three sources: 

• DEQ: Secchi depth, TN, TP, and Chl-a data collected at lacustrine (near dam) stations 

during 2000–2022.  

• National Inventory of Dams (NID): Information on catchment area and lake area, volume 

and mean depth.  

• U.S. Geological Survey (USGS): Flow rates at gauging sites proximal to reservoir 

monitoring stations. 

 

The DEQ provided long-term data for 110 lakes/reservoirs.  Six waterbodies were dropped from 

the analysis because one was not in the NID and five lacked water quality data.  

 

Establish Lake Hydrology Relationship – The HLF aims to address the issue that lakes/reservoirs 

with short residence times may not be conducive to algal bloom formation.  Catchment and lake 

area data are available for all Section 187 lakes/reservoirs so HLF can be determined for all.  

Dr. Bukaveckas compared how well the HLF related to the WRT using a sub-set of reservoirs 

with concurrent USGS flow data (n=28; see graph below).  The HLF was found to be a good 

predictor of WRT (R2 = 0.74; Figure 1).  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Comparison of an estimated hydrologic loading factor (HLF), as determined from the 

ratio of catchment area to lake area, to water residence time (WRT), as calculated from the 

average discharge divided by lake volume, for 28 reservoirs in Virginia. 

 

Modeling Results – Models were used to address the question of how Chl-a varies as a function 

of nutrients (TN, TP), hydrology (HLF), and water clarity (Secchi).  Dr. Bukaveckas used 

Generalized Additive Models (GAMs) to analyze the data.  The GAMs allow users to depict 

linear and non-linear relationships among the variables.  He examined the functional dependence 

of long-term Chl-a values on hydrology (HLF), water clarity (Secchi depth) and nutrients (TN or 

TP).  Each waterbody was represented by a long-term mean or median value from a single (near 

dam) station.  Using either mean or median TN and TP values worked very similarly; there was 

little difference between the two sets of results.  The spreadsheet file submitted to DEQ contains 

results for both mean- and median-based models. 

 

n = 28 reservoirs 
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• Models accounted for a large proportion of the inter-lake variation in mean and max (90th 

percentile) Chl-a. 

• Nutrients and HLF were statistically significant for all models (Table 1).  The Secchi 

depths were statistically significant for TN models only.  

 

Table 1. Results of Generalized Additive Models (GAMs) used to depict functional dependence 

of chlorophyll-a (CHLa) on nutrients (TN or TP), hydrology (HLF), and water clarity (Secchi 

depth) in Virginia 187 lakes (R2=coefficient of determination; RMSE=root mean square error). 

 
 

TN Model – Results from running the TN model yielded the following: 

• For TN, there was a non-linear relationship with Chl-a, with a breakpoint at 

approximately 0.5 mg/L TN.  Below 0.5 mg/L TN, there were low Chl-a values, whereas 

above 0.5 mg/L of TN, there was a positive relationship between TN and Chl-a.  Larger 

TN values were associated with higher Chl-a values.  The effects of HLF and Secchi 

depth on Chl-a were much smaller than are the effects of TN. 

• The HLF had a negative linear relationship with Chl-a in the TN Model.  As catchment 

area to lake surface area increased, the concentration of Chl-a decreased.  Waterbodies 

with a HLF of less than 150 were associated with higher Chl-a values, and an HLF of 150 

corresponded to a WRT of 50 days.  

• There was a negative, non-linear relationship between Secchi depth and Chl-a 

concentrations.  Higher Chl-a values were associated with Secchi depths less than 2 m, 

and the highest Chl-a values were seen at Secchi depths of less than 1 m.   

 

TP Model – Running the TP model showed the following relationships:  

• Total phosphorus had a positive linear relationship with Chl-a.  For every incremental 

increase in TP, there was a similar increase in Chl-a.  

• There was a negative linear relationship between HLF and Chl-a in the TP model.  The 

highest Chl-a values were where the HLF was less than 150.  

• In the TP Model, there was no significant relationship between Secchi depth and Chl-a. 

 

Priority List for Microcystin Monitoring – Virginia’s Section 187 lakes/reservoirs were placed 

into one of four groups based on their Chl-a value (Table 2).  Group 1 was considered the highest 

priority for microcystin monitoring, and Group 4 was the lowest priority for microcystin 

monitoring. 
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Table 2. Priority list for microcystin monitoring based on lake characteristics, with Group 1 

lakes having the highest priority for monitoring and Group 4 lakes having the lowest priority. 

 
 

Dr. Bukaveckas listed the high-priority lakes/reservoirs (Groups 1 and 2) by EPA Level 3 

Ecoregion (Table 3).  Most are in the Middle Atlantic Coastal Plain or Piedmont.  Most of the 

waterbodies identified for monitoring in 2023 were also identified in this analysis, which is 

based on a larger dataset than was the FY 2023 analysis.   

 

Table 3. Priority list of Virginia 187 lakes for microcystin monitoring as determined from the 

Phase 2 (2024) analysis (organized by tier ranking and EPA Level 3 Ecoregion). 

 
*lakes/reservoirs previously recommended for monitoring in 2023 

 

Data Representativeness – The risk assessment for CyanoHABs was based on data collected at 

the near dam station, which posed the questions:  

• Are near-dam data representative of lacustrine areas throughout the reservoir (e.g., along 

main stem)?   

• Are near-dam data representative of non-lacustrine areas of the reservoir (littoral zones, 

embayments, river-reservoir transition zone)?   

 

Data Representativeness to Other Lacustrine Areas – To answer the first question regarding 

intra-lacustrine differences, Dr. Bukaveckas identified 10 reservoirs (Table 4) for which DEQ 

routinely collects data from multiple stations (minimum = 3) along the length of the reservoir.  

These reservoirs varied by number of monitoring stations and distance from the dam for the 

stations.  He analyzed intra-lake variation in the context of seasonal, inter-annual variation, and 

spatial variation among stations.  Models predicting intra-lake variation (differences within a 
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lake) in Chl-a accounted for a smaller proportion of variation (24–59%) compared to models 

predicting inter-lake variation (differences between lakes) in long-term average Chl-a (77–87%).  

 

Table 4. Virginia 187 lakes with more than one monitoring station where intra-lake variation in 

chlorophyll-a concentrations was examined (R2=coefficient of determination). 

 
*Site effect not significant 

 

Dr. Bukaveckas reran the model after dropping the time components (day of year and interannual 

variation) to show only differences attributed to spatial variability within the reservoir (based on 

distance from dam).  For some reservoirs, e.g., Chesdin, Claytor, and Western Branch, site was a 

very low predictor of Chl-a values.  For these reservoirs, a single station used to assess the 

condition of the reservoir was representative of the entire reservoir.  For other reservoirs, e.g., 

Lake Anna and Kerr, there was much more variability among monitoring sites within the 

lacustrine zone.  

 

Dr. Bukaveckas plotted data for the 10 reservoirs on a graph, where the x-axis represents the 

distance between the closest monitoring station to the dam and the furthest sampling station and 

the y-axis indicates the percent of Chl-a variation (R2 of full model) explained by the spatial 

variability (R2 of site only).  Site was a significant predictor of variation in Chl-a for seven of ten 

reservoirs, accounting for a variable proportion (1–86%) of the explained variance.   

 

 
Figure 2. Site effects on chlorophyll-a concentrations related to sampling distance for ten 

Virginia 187 lakes with more than one monitoring station. 
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Site effects tended to be larger among reservoirs where stations spanned a greater distance (e.g., 

Anna, Kerr, and Smith Mountain Lake [SML]).  For reservoirs with sampling distances that 

exceeded approximately 40 km, site effects account for more than 60% of the intra-lake 

variation.  Reservoirs sampled over a smaller distance have various amounts of site effects.  

Some reservoirs with shorter sampling distances, like Moomaw (Moo; <20 km), also had over 

60% Chl-a variation explained by site effects.  Likewise, Waller Mill (WM) had a sampling 

distance of less than 5 km, and yet had approximately 50% Chl-a variation explained by site 

effects. 

 

Dr. Bukaveckas suggested DEQ may want to evaluate its monitoring efforts.  For example, fewer 

stations may be needed for reservoirs where site effects only account for a small percentage of 

Chl-a variation.  Reservoirs with more spatial variation may warrant more monitoring stations.  

 

Below are box plots for stations on various reservoirs in Virginia that show longitudinal 

gradients in Chl-a (Figure 3).  The x-axis indicates the site distance from the dam as denoted in 

DEQ’s sampling data and converted to kilometers.  All show that Chl-a increased upstream of 

the dam.  For Lake Anna, upstream monitoring stations can be 20 times higher than at the dam.  

Higher trends at the most upstream stations were also evident for Lake Moomaw and Kerr Lake.  

Smith Mountain Lake showed a mid-reservoir peak in Chl-a with lower values at the dam and at 

the upper end of the reservoir.  

 

Figure 3. Longitudinal gradients of chlorophyll-a concentrations within four Virginia 187 lakes 

(Lake Moomaw, Kerr Lake, Smith Mountain Lake, and Lake Anna). 

 

There was a surprising lack of temporal variation over the monitoring season in the dataset.  

Most reservoirs did not show consistent seasonal patterns in Chl-a (e.g., spring vs. summer).  

Similarly, most reservoirs did not show significant inter-annual variation or long-term trends.   

 

Data Representativeness to Non-Lacustrine Areas – To consider the question if near-dam data 

represent non-lacustrine areas of the waterbody, Dr. Bukaveckas analyzed data from Lake Anna 

(using data from the Lake Anna Civic Association [LACA]).  The LACA have monitored Chl-a 

since 2005 during four seasonal windows in April, June, August and September.  
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Dr. Bukaveckas developed box plots of the Chl-a concentrations for various LACA monitoring 

stations.  Only stations, 1, 3, and 4 in the main stem are lacustrine.  All other stations would be 

considered non-lacustrine.  The two arms of the reservoir, North Anna and Pamunkey, are 

considered riverine.  The Chl-a concentrations in the two arms tended to be higher and more 

variable than Chl-a samples from the lacustrine stations.  The Chl-a levels from embayments in 

the upper end of the reservoir matched the higher values seen in the waters in the upper reservoir, 

and the Chl-a values from embayments in the lower end of the reservoir tended to match Chl-a 

values in the lower end of the reservoir. 

  

 
Figure 4. Box plots of chlorophyll-a concentrations from monitoring stations within Lake Anna. 

 

Presentation Summary – The take away message from the presentation was summarized as 

follows:  

• An assessment of risk for harmful algal blooms based on long-term data from near-dam 

stations identified 44 reservoirs as highest priority for microcystin monitoring among the 

lakes/reservoirs routinely monitored by DEQ.  

• An analysis of intra-lake variation for 10 reservoirs with multi-station data revealed 

significant spatial variation in Chl-a with values increasing upstream.  Spatial variability 

was common in large reservoirs (>20 km in length) and was not uncommon in smaller 

reservoirs.   

• A comparison of lacustrine and non-lacustrine Chl-a for stations in Lake Anna (from 

LACA data) revealed generally higher Chl-a for the non-lacustrine stations. 

 

Phase 2, FY 2024 Task 2 – Microcystin Analysis  

 

In Phase 1 of the project, Dr. Bukaveckas identified Section 187 lakes/reservoirs with a greater 

probability of HABs among those to be sampled by DEQ in 2023.  Based on this work, DEQ 

identified fifteen Section 187 reservoirs for microcystin monitoring in 2023. 

 

During the 2023 monitoring season, DEQ field biologists collected water samples at the 

identified reservoirs for microcystin analysis at stations in proximity to the dam (deep station), 

and at a nearby lacustrine station (e.g., boat ramp).  At the deeper site, the biologists also 
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collected water samples for routine analyses, which included Chl-a and nutrient analyses.  At the 

shallower site, the biologists recorded field observations and obtained basic field parameters 

such as dissolved oxygen, water temperature, and pH.  However, samples were not collected for 

Chl-a and nutrient analyses at the shallower monitoring stations. 

 

The Environmental Analysis Lab at VCU received samples for microcystin analysis from six 

regional DEQ offices for 15 reservoirs (2 stations per reservoir x 3–5 monthly samples per 

station = 125 samples).  The lab utilized an enzyme-linked immunosorbent assay (ELISA) to 

determine the microcystin concentration (μg/L or ppb).  

 

On March 14, 2024, Dr. Bukaveckas provided a dataset of microcystin results from the 

microcystin monitoring conducted in 2023 by DEQ.  Approximately two-thirds of the samples 

yielded measurable microcystin levels (i.e., greater than the lowest standard, which is 0.05 ppb).  

The ELISA kit recommends reporting any values less than 0.05 ppb as “<0.05 ppb.”  Thus, the 

lab flagged all values less than 0.05 ppb and also reported the actual concentrations obtained.  

Each sample was analyzed in triplicate so a confidence interval was determined for every 

sample.  Standard errors were generally below 0.05 ppb.  Only three samples among the 125 

samples had standard errors greater than 0.10 ppb.  The lab flagged these three samples and left 

it to DEQ to decide whether to remove the outlier or take an average of all three obtained values.   

. 

Phase 2, FY 2024 Task 3 -- Coordination of AAC Review and Project 

Organization 
 

Staff with the VWRRC coordinated communications among AAC members and organized key 

project meetings.  Specific subtasks undertaken by VWRRC and Dr. Bukaveckas included: 

• Organized and led two meetings between DEQ and AAC members.  

• Ensured deliverables were provided to DEQ.  

• Developed and submitted this report to DEQ. 

 

Meetings: Two meetings were held during FY 2024 via Zoom with DEQ personnel and AAC 

members who were involved in meeting the project deliverables.  The VWRRC organized a 

DEQ-AAC meeting on September 28, 2023.  At that meeting, Dr. Bukaveckas summarized the 

algal bloom risks data and its significance in the context of developing monitoring plans for 

DEQ.  Personnel with the VWRRC took notes during the meeting to summarize the presentation 

and discussion.  Following the meeting, the presentation slides, and meeting notes were provided 

to DEQ personnel.  In October, Dr. Bukaveckas provided the microcystin results available at that 

time (results for 25 samples) to meet a request by DEQ personnel at the meeting.  

 

A second meeting between DEQ personnel and AAC members took place on May 16, 2024.  

This meeting reviewed the purpose of the project and summarized the activities accomplished 

during Phase 1 and Phase 2 of the project.  The meeting also provided an opportunity to discuss 

plans for the project in FY 2025.  The VWRRC’s Jane Walker took notes during the meeting and 

provided the notes to DEQ personnel following the meeting.  
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Deliverables: On September 29, 2023, Dr. Bukaveckas provided the following to DEQ: a 

spreadsheet containing the results of the risk analysis, along with a priority listing of 

lakes/reservoirs for future microcystin monitoring, and the complete dataset used for analysis.  

Dr. Bukaveckas also provided presentation slides on this date.  On October 3, 2023, 

Dr. Schoenholtz provided a link to the recording of the September DEQ-AAC meeting, and on 

October 18, 2023, Ms. Walker provided the final version of the meeting notes.   

 

On March 14, 2024, Dr. Bukaveckas provided microcystin results from the 15 reservoirs 

sampled during the 2023 growing period (April 1– October 31).  The spreadsheet included a 

cover page that summarized the dataset and quality assurance/quality control (QA/QC) aspects of 

the dataset.  

 

In addition to the deliverables specified in the contract, Dr. Bukaveckas also provided a proposed 

FY 2025 sampling plan for DEQ’s consideration.  The proposed FY 2025 monitoring plan 

included sampling seven of the high-priority reservoirs monitored in 2023 to assess inter-annual 

variability (collect samples at the near dam station and littoral station).  He also proposed 

sampling near the dam and at a littoral station for microcystin at 11 high-priority reservoirs that 

were not included in the 2023 sampling.  Several of these reservoirs have multiple sampling 

stations.  He suggested collecting samples for microcystin analyses at all stations to evaluate 

spatial variability.  Combined, the proposed plan would monitor 18 reservoirs and yield 140 

samples for microcystin analysis in FY 2025.  The DEQ utilized the results of the study and the 

proposed plan when developing their microcystin monitoring plan for summer 2024. 

 

Report: This report summarizes Phase 2 project activities and findings and is the final 

deliverable for this project in FY 2024.  The report summarizes information conveyed during 

DEQ-AAC meetings in FY 2024 and lists the deliverables provided to DEQ for this project.  

 

Future Work 
 

Phase 3 of the study will take place from July 1, 2024–June 15, 2025.  As part of the study, DEQ 

will collect monthly microcystin samples from June–September in 18 reservoirs identified during 

Phase 2 (Task 1) as high-priority lakes/reservoirs.  Some of the reservoirs were sampled in 2023, 

and some have no previous microcystin data.  The DEQ identified 35 stations from the reservoirs 

for microcystin monitoring in 2024.  All samples collected for microcystin analysis will be 

frozen and sent to the Environmental Analysis Lab at VCU for analysis.  

 

For Task 1 of Phase 3, the VCU lab will analyze water samples supplied by the DEQ regional 

offices for microcystin concentration.  The deliverable for this task will include a dataset of 

microcystin results from the microcystin monitoring conducted in 2024 by DEQ.  

 

For Task 2 of Phase 3, compiled datasets (of nutrient and Chl-a data for reservoirs monitored for 

microcystin in 2023 and 2024) will be analyzed to better document the relationships among 

microcystin, Chl-a, TP, and/or TN.  As the deliverable, a presentation of the work and findings 

will take place in spring 2025 for DEQ personnel and the entire AAC.  


