


Leesville Lake Association, Inc.
Board of Directors Meeting – May 7, 2026
Location: Altavista Presbyterian Church – 6:30pm

Minutes


1. Call to Order – the meeting was called to order at 6:30 pm. Board members present were Roy Kelley, Debra Kiraly, Edwin Hanson, Tom Galvanek, Dave Waterman, Don Schimming, Pam McMillan and Jeff Markiewicz.  Board members absent were Chip Zimmerman, Charlie Hamilton, Cynthia Coleman, Glenn Coleman and Dannie Smith

2. Approval of Meeting Minutes
a. April 11, 2026, General Membership Meeting Minutes – Debra Kiraly – the minutes were presented, discussed and then approved. 

3. Treasurer’s Report: Latest status - Edwin Hanson - In the last month we saw income of $3,546 and expenses of $33,159.  Income was primarily from Beautification Day Sponsors and Interest.  Expenses were primarily for Water Quality for the Pigg River project.  We currently have about $91,000 in our General Fund and are in good shape for the remaining months of the fiscal year.
Debra noted that we did not accept the March Treasurers report at the April Spring meeting and needed to do so. A motion to accept both the March and April Treasurers report was made, seconded and approved. 

4. Committee Reports:
a. Executive (Standing Committee) – Roy Kelley
i. No updates

b. Finance (Standing Committee) –Edwin Hanson – reported that to date in our budget year we are 81% in our income projections and 78% in expenses. So - on track for this budget year.  Edwin noted that we have already voted to give Altavista Presbyterian a modest stipend of $100.00 each year for the use of the room for our Board meetings.  We had not yet disbursed that for 2025 and 2026, so he asked for approval to do so at this time.  The motion was made, seconded and approved and Edwin will provide $200.00 to the church, covering 2025 and 2026.

c. Nominating (Standing Committee) – Don Schimming – Don is still contacting potential candidates for positions. He noted he is not getting many submissions of pictures for the calendar.  August is when we need to have them ready.  Discussion was held regarding whether to continue with the calendar or not and it was determined that this will be an agenda and discussion item at the July Picnic meeting, to gauge member’s interest in continuing the calendar. 

d. Beautification Day – Roy Kelley
i. Sponsorship lists are closed as of 1 May.  Edwin noted total sponsor nearly $10K for 2026.  Need more volunteers we are currently at 25 – this will increase as we get closer.  Dave to send out an email blast the Wednesday before BD, and in the June monthly blast to members.
1. T-shirt orders reduced by 20 this year to 140, as we had 32 remaining from 2025 on 1 Jan 2026
ii. Bays Trash Removal will cover all locations this year at $300 per dumpster	
1. Limited dumpsters are available so may empty mid-day Saturday and return them to complete filling.  Roy secured the waiver for tipping fees. Contacts at each location will keep Roy posted as to how fast they fill up.
iii. APCo Barge and Skimmer are both participating.  Assume they will work from the dam to upstream. They will have 2 crews, and Runaway Bay reaffirmed the use of the LVL Association pontoon boat for that day.

e. Communications – David Waterman – everything is quiet, no problems.


f. Debris – Pam McMillan - The Debris Technical Review Committee met on April 28th to review Appalachian Power’s 2026 debris management plan and current operations.

A key takeaway from the meeting is that the Myers Creek offload site will not be developed into a debris storage facility due to physical limitations and cost. Appalachian plans to use the existing ramp only for offloading, with debris then trucked to a separate off-water property for storage and processing. At the time of the meeting, that property was not yet operational, as Appalachian was still in the process of acquiring adjacent land and had not begun permitting.

Since the meeting, we’ve learned that AEP has now gone to settlement on the second access property, which allows them to move forward with permitting. However, there is still no defined timeline for when the site will be fully operational, so this will be important to monitor.

Additionally, the Pigg River debris diversion device has officially been abandoned, and there is currently no upstream interception solution in place. In the event of a high-flow event, Appalachian indicated they will continue to respond using existing crews, equipment, and contractors, focusing on accessible debris.

Appalachian also noted they are in the process of adding one additional staff position to improve their ability to work across both lakes, although this does not equate to a full additional crew. Regarding debris removal contracting, Appalachian declined to provide a copy of the current contract, citing proprietary information. However, they did confirm that the agreement is a time-and-materials contract, used on an as-needed basis, depending on debris conditions.

In terms of current conditions, we remain in ongoing drought conditions since last August. Smith Mountain Lake levels have been reported significantly below normal—up to about five feet at times—while Leesville Lake continues to fluctuate between approximately 602 and 608 feet, often trending lower on weekends.

Debris conditions remain light. There have been no high-flow events in 2026, and only one debris report submitted to TLAC. Based on current observations, conditions are largely unchanged from the April survey, and we are awaiting the May survey for further confirmation.

 


g. Membership – Cynthia Coleman – we have received some new and returning members from the postcard solicitation.  Currently stand at 200 members

h. Navigation – Glenn Coleman - Since our last Board meeting, Joe Humphrey and Glenn Coleman responded to a report from TLAC that two NO WAKE buoys were misplaced at the entrance to Old Woman’s Creek. Glenn and Joe took the LLA pontoon boat and located one buoy which was indeed out of place. We were able to pull that buoy and anchor into the desired position. After searching the area up Old Woman’s Creek and the coves in the vicinity, we were unable to locate the other buoy. Joe will be ordering a new No Wake buoy to be placed on the opposite side of the mouth of Old Woman’s creek in the next month. 
If anyone hears of a no wake buoy being found, please notify Glenn Coleman or Joe Humprey.

Hazard Markers Update- Debra inquired as to the process of getting another no wake buoy in the cove that leads from Tri County Marina. There is an application process through TLAC. 

i. Property – Glenn Coleman – no updates at this time.

j. Water Safety & Education – Jeff Markiewicz – Jeff is working on getting updates and quotes for the map and putting together an RFI.  Edwin reported another vendor that may be able to be used. Pricing was discussed and Jeff will continue to get additional information to bring to the Board.
i. Water Safety update – Hurt VFD now has the FL sonar and Jeff is trying to work on some joint training activities, possibly during Beautification Day.  May 16th and July 11th will be vessel safety checks.  Classes are ongoing. 

k. Water Quality – Charlie Hamilton
Water Quality update -Overall Leesville Lake Water Quality is good.  University of Lynchburg starts sampling season this month, with LLA WQ Committee started sampling in June.

Charlie Hamilton and Tom Shahady (University of Lynchburg participated in the 29 April 2026 Water Quality TRC with APCO, and VDEQ.  Minutes from that meeting are attached as Attachment 3.  A synopsis of the meeting: APCo has submitted to VDEQ their permit (Permit # 24 1547 signed July 7, 2025) required Dissolved Oxygen Plan.  They will not share it with TLAC or LLA until VDEQ has completed its initial review.  APCo's 2025 WQ report does not acknowledge this plan.  The recommendations at the end of the APCo 2025 study are the same as all other reports over the past 10 years.  TLAC and LLA WQ are pushing for a separate meeting to gain transparency into the new Dissolved Oxygen Plan.

The final LLA/University of Lynchburg 2025 Pigg River study has been completed and is included as Attachment 1. 

Synopsis:
Observations from the collected data demonstrate the concern over water entering from the Pigg River.  E. coli content exceeded the Virginia Water Quality Standard’s (9 VAC 25-260-170) geometric mean of 126 colony-forming units (CFU) per 100 ml, with a value of 213.7 CFU per 100 ml in this study.  Additionally, the ratio of E. coli/Enter0coccus was generally low (all measures less than 1), suggesting the predominance of animal sources of bacteria over human sources.  But MST results indicate that human sources of contamination were present.

There is one data stream that is concerning - we didn't expect to see E.Coli (Human) in 50% of our samples (see table 1 excerpted below).

Table 1 – Results from Collections during the sampling season.  E. coli and Enterococcus units are MPN CFU/100ml.  MST results units are copies per 100ml. 


	2025 Date
	Apr 16
	May 19
	Jun 17
	Jun 25
	Jul 18
	Jul 31
	Aug 14
	Aug 27
	Sep 22
	Oct 21
	Nov 22
	Nov 22 Toler

	E. coli
	285
	663
	1850
	1006
	512
	308
	185
	124
	70
	59
	345
	5

	Entero-coccus 
	520
	850
	5172
	2723
	1714
	7270
	1336
	2720
	3076
	1576
	1439
	309

	Ratio
	0.55
	0.78
	0.36
	0.37
	0.3
	0.04
	0.14
	0.05
	0.02
	0.04
	0.24
	0.02

	Human
	0
	158
	228
	0
	424
	0
	0
	0
	145
	187
	0
	31.1

	Cattle
	0
	0
	0
	97
	0
	0
	0
	0
	0
	0
	0
	0



We see a potential risk of human-sourced contamination, and have made two recommendations to TLAC:
- TLAC work with Franklin and Pittsylvania County to heighten awareness of failing septic systems along the Pigg River, and through inspection, provide remediation.
- LLA Conduct an additional MST sampling summer at the mouth of the Pigg River, at Toler Bridge, and at Mile Marker 9 to further quantify and analyze the human sourced contamination.  This has been incorporated into the 2026 Pigg River Project Plan (second attachment)
TLAC has approved the initial ordering of the water preservation kits - which will enable us to start sampling in late May 2026.  The kits are now on order from Luminultra.
------------
 

5. Vice President Updates - Chip Zimmerman – no report.

6. AEP:
a. Technical Review Committee Update(s) - none

7. TLAC Updates – Roy Kelley
a. Next meeting is June 1, 2026

8. Old Business: none

9. New Business:
a. We will need a new Chair for Debris Committee.  Roy will distribute tarps, water and t-shirts during BD.

10. Confirmation of next meetings – 
a. LLA Board Meeting June 11, 6:30 PM
b. LLA Beautification Day June 13, 9:30 AM – 3:00 PM









[bookmark: _MON_1839482738]


	The meeting was adjourned at 7:35 pm.
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Project Summary







Background and Project History



The Pigg River is the major tributary flowing into Leesville Lake (LVL).  Although water quality in LVL remains good, the Pigg River is classified as an impaired river for bacteria by the Virginia Department of Environmental Quality (VDEQ) and this poor water quality has been confirmed by the Leesville Lake Association (LLA) and University of Lynchburg (UL).  Indeed, monitoring efforts by the LLA and UL indicate that the quality of water flowing into LVL from the Pigg River worsened dramatically for months after demolition of the Pigg River dam. Of greatest concern is the sediment and bacteria suspended in the waters of the Pigg then transported to Leesville Lake.  This has resulted in degradation of water quality in the upper region of Leesville Lake, which is concerning to residents and visitors to LVL. Furthermore, storm events promote entrainment of poor-quality water in the upper regions of LVL and pumping of that water into Smith Mountain Lake during pump-back operations. 



We initiated monitoring of water quality in the Pigg River during the 2018 season.  Data from our continuing investigations (2018 – 2022) yielded insights into sources of contaminates in the Pigg River.  While it has generally been accepted that poor water quality in the Pigg River watershed is due to agricultural/pasture runoff, our results revealed that urban centers (Rocky Mount) and non-agricultural sources contribute significantly to river impairment, as our microbial source tracking found that bacterial contamination from human and ruminant sources could predominate in different regions of the river.



In 2019, we initiated microbial source tracking studies to evaluate the fecal sources of bacterial contamination.  Severe contamination by human waste was identified at Furnace Creek (Rocky Mount, VA) and appropriate authorities were notified, and in 2020 the source of contamination was identified, and the problem rectified.  In 2020, Powder Mill Creek, which flows into the Pigg at Chestnut Hill, was evaluated, and provided no evidence of bacterial contamination from human, cattle, or deer.  However, we found contamination from ruminants (cattle and deer) to be problematic at Chestnut Hill and downstream.  Contamination of the river by cattle was prevalent in the region below Chestnut Hill and contamination from deer prevalent closer to Leesville Lake.  Overall, bacterial contamination from deer (non-bovine ruminants) and cattle appeared most evident after significant precipitation (> 1 inch over 24 hours period).  In 2020, bacterial contamination from deer prevailed in the areas investigated (Pigg River below Rocky Mount) and contamination from cattle was considerably less. 



Thus far, input of compromised water from the Pigg River has not had deleterious effects on the quality of water throughout LVL.  However, storm events promote entrainment of poor-quality water in the upper regions of LVL and pumping of that water into Smith Mountain Lake.  Continued vigilance is necessary to maintain water quality in LVL.  



While we have found that bacterial contamination of the Pigg River owing to host species is predominantly due to ruminant sources (deer and cattle), it was evident in 2021 that there was a discordance in the spatial pattern of E. coli contamination and that of bacterial contamination due to ruminants and human sources.  Because we cannot distinguish between bacterial loading due to input from surrounding lands and bacteria derived from sediment in the river, we hypothesized that a major or significant proportion of bacteria present in Pigg River waters during and after major rain events is derived from river sediment that is resuspended during the rain event. Accordingly, we quantified this contribution during the 2022 season. Water was evaluated for bacterial contamination prior to and after disturbance of the stream bed.  While there was a dramatic increase in E. coli in the water after bed disturbance, there was no increase in content of Bacteroides expressing markers for bacteria of ruminant or human origin.  Thus, there was no evidence for contamination of the sediment from bacteria of ruminant or human origin.  Alternatively, the results may indicate that Bacteroides may be incapable of establishing a foothold in the sediment and not indicative of the lack of contamination by other microorganisms of human or ruminant origin. However, the literature does not support this latter interpretation.  



In 2023, we initiated a further investigation of bacterial content in the waters of the Pigg River and its sediment.  We employed the same sampling strategy as utilized in 2022, but analysis of the nature of bacteria present in the water and sediment layer was augmented by 16s next generation sequencing (16s NGS).  This analysis provided information about the classes of bacteria present, their metabolism and pathogenicity.  The data showed that the sediment harbored bacteria that were released during high water flow and accompanying sediment disturbance.  Furthermore, DNA sequencing provided a means to evaluate the classes of bacteria present in the sediment and overlying water.  These data demonstrated that there was extensive bacterial diversity in the water and sediment, with greatest diversity harbored in the sediment. The bacterial signatures varied somewhat with sampling site, and within a given site there appeared to be some temporal variability in bacterial profiles.  Interestingly, the most prevalent classes of bacteria present at all sites were those that possessed the ability to degrade forever chemicals.  The microbial source tracking data revealed that there was evidence for fecal contamination from human sources.  The amount of bacterial contamination in 2023 was less than that observed in previous years, undoubtedly due to drought conditions during the month of water sampling.  



In 2025 we resumed our studies of the Pigg River and its impact on LVL by monitoring water quality throughout the recreational season, with a focus on the presence of bacterial contaminants near the mouth of the Pigg River as it flows into LVL. Microbial source tracking provided the means to evaluate the host species behind the fecal contamination.  This was deemed particularly pertinent because of our past identification for fecal contamination from human sources in the lower portion of the Pigg River. The data indicated that the quality of water entering LVL was poor and typically exceeded Virginia water quality standards for E. coli.  (However, extensive sampling of LVL indicated that, except for the upper regions of LVL near the Pigg River, the waters of LVL were well within the Virginia standards).  Microbial source tracking indicated that cattle contributed very little to the bacterial counts, whereas deer contributed significantly to the water’s bacterial load. Extending our previous findings that lower regions of the Pigg river occasionally harbored bacteria derived from human waste, fifty percent of the time we found evidence for fecal bacteria of human origin in the water flowing into LVL. The very low levels of cattle-sourced contamination suggested that buffer zones, fencing and effective management practices are yielding positive results and should be supported. Evidence for contamination from human sources requires further investigation and suggests failing septic systems along the Pigg River. While molecular source tracking does not provide evidence for the presence of live bacteria or for human pathogens, identification of these bacteria is concerning and warrants further investigation.  



Although identifying potential sources of human waste contamination is beyond the current scope of our project, additional study is warranted. We propose continued assessment of the quality of water flowing into LVL from the Pigg River and the prevalence of bacteria derived from human, bovine and ruminant sources at the point of entry to several miles downstream in LVL during the summer of 2026.  Hence, the objectives of this year’s Pigg River monitoring plan are to confirm and extend the findings of last season:

1. To confirm influx of bacteria derived from human sources into LVL during approximately 50% of our recent sampling events. 

2. To extend those findings to determine if bacteria derived from human and other targeted hosts can be detected as far downstream as MM9.

3. To extend those findings to evaluate relationships with other water quality parameters routinely evaluated during our LVL water monitoring program (AEP funded).



Past funding for this work has been provided by the Appalachian Power Company (2018), LLA (2019) and TLAC (2020 - 2025).  We seek continued support from TLAC in 2026, with the intent of more clearly assessing the nature and prevalence of bacteria flowing into LVL from the Pigg River.



2026 Work Plan



(1) Quantify the bacterial load in water flowing into LVL from the Pigg River, by sampling water at the mouth of the Pigg River, at Toler Bridge and at MM9 during 6 or 7 sampling events from May-October. Total = maximally 21 samples (18-21 samples)

(2) Quantify E. coli and other water quality parameters, including turbidity, oxygen and nutrients. 

(3) Collect and store DNA retentate obtained after water processing and filtration. Ship stored samples at the end of the season to LuminUltra Technologies (Baltimore, MD) for microbial source tracking to identify fecal contamination from human, bovine, and total ruminant sources.





Expected Outcomes



We will identify the bacterial content of water entering LVL by sampling at the mouth of the Pigg River and at 2 additional sites downstream during the recreational season.  The microbial source tracking analyses will permit us to track the prevalence of bacteria in LVL at the source of impaired water (Pigg River) and as the water flows 4 miles downstream.  We anticipate that the bacterial content will diminish due to dilution, adsorption, predation, etc.  While we cannot assess health risks associated with these measures, the data will provide a degree of understanding the scope of possible risk.





Benefits  



Although the quality of water in LVL is slightly impaired, improving water quality and identifying the extent of water quality degradation in waters from the Pigg River is beneficial to residents and visitors to LVL. Leesville Lake is a popular fishing and boating resource for our community.  Furthermore, the Pigg River is a local stream for fishing and health of communities in our watershed.  Maintaining or enhancing the fish population will have financial and recreational benefits to the residents of counties bordering LVL and will likely enhance property values and residential development along the lake and river.  Additionally, LVL feeds water to the Staunton River, subsequently flowing into Altavista.  There, the Staunton River provides additional recreational benefits to the residents and visitors of that city.  Finally, our proposed research project will involve the participation of Dr. Thomas Shahady, an environmental scientist and professor with the University of Lynchburg (his participation is outlined in subsequent descriptions).  Laboratory and field studies involve participation by his students at the University of Lynchburg.  This will provide an educational resource for the next generation of promising students in our communities who have an interest in environmental science. A report on the results of our research will be provided to TLAC, and associated agencies.








Budget



Below is description of the requested funding to support this project.  Funds will be administered by the Leesville Lake Association and transferred to the University of Lynchburg under a Memorandum of Understanding between the two parties.  







		Costs for the season

		Cost

		Total



		

		

		



		University of Lynchburg

		

		



		Sample processing/purification 

		$500

		$500



		Data Analysis and Report Preparation = 15 hours

		$135 per hour

		$2050



		        Sub-Total

		   

		$2525



		

Leesville Lake Association

		

		



		Water preservation kits sufficient for 21 samples = 4 packs

		$292.86/pack of 6 

		$1,171.44



		Microbial source tracking, 21 samples, 3 host markers per sample = 63 tests

		$122.83/test

		$7,738.41



		Sample purification, 21 samples

		$87.34

		$1,650.73



		Overnight sample shipment, samples stored and sent in single final shipment

		$50 per shipment

		$50.00



		       Sub-Total

		

		$10,610.58



		

Total

		

		

$13,135.58
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Appalachian Power Company 
Smith Mountain Project No. 2210 


2026 Annual Water Quality Technical Review Committee Meeting (virtual) 
April 29, 2026 


 
 


Participants: 
 
Appalachian Power Company (Appalachian) 
Nicholas Sink, Joshua Blake, Edward Brennan, 
 
Leesville Lake Association (LLA) 
Charlie Hamilton 
 
Tri-County Lakes Administrative Commission (TLAC) 
Kristina Sage 
 
Ferrum College 
Dr. Delia Heck 
 
EnviroScience 
David Czayka 
 
University of Lynchburg 
Dr. Thomas Shahady 
 
Virginia Department of Environmental Quality (VDEQ) 
Jason Hill, Eric Seavey 
 
Ed Brennan began the meeting by introducing the Appalachian participants and having the TRC 
participants introduce themselves.  Ed presented a safety topic on tick exposure prevention and 
awareness. 
 
Smith Mountain Dam Tailwater and Forebay 2025 Water Quality Monitoring Results 
Summary 
 
Dave Czayka presented a slide summary of the 2025 water quality monitoring results for the 
Smith Mountain Dam tailwater and forebay.  This information was provided in the 2025 Water 
Quality Monitoring Report previously distributed to the TRC. 
 


• One monitoring station with 2 Hobo Loggers labeled A and B that measure temperature 
and dissolved oxygen (DO) at 15-minute intervals. 


• Data collection period is June 1 to November 30th 







• A data gap occurred from 06/10/2025 at 18:15 to 07/01/2025 at 14:15 as both loggers 
were damaged. 


• HOBO Logger A readings were used unless suspect readings were identified. 
o B Logger data was used on 10/5/2025 at 20:15 to 10/6/2025 at 09:45, 10/9/2025 


at 18:30 to 10/10/2025 at 10:30 and on 10/10/2025 at 11:00, 11:45, 12:30, and 
12:45. 


• 15,451 DO readings were recorded. 87% of those readings were greater than or equal to 
the instantaneous minimum requirement of 4.00 mg/L. 


• Average instantaneous DO concentration during generation = 5.74 mg/L; average DO 
value during pump-back and non-operation scenarios was 5.98 mg/L 


• Daily average DO concentration minimum requirement of 5.00 mg/L was achieved 
approximately 65% of the time. 


• Reservoir profile graphs of DO and temperature with depth were similar to overall 
historical trends, but there are variations from year to year. 


 
The meeting was then opened to questions.  
 
Charlie Hamilton asked why the recommendations page has not changed in 10 years.  Dave 
mentioned that the Smith Mountain Project is a unique project, and additional technologies 
have not been developed, and turned the discussion over to Ed Brennan. 
 
Ed mentioned that the Virginia Water Protection Permit (VWP) expired and a new one has been 
issued in 2024.  Part of the new VWP required a Dissolved Oxygen Improvement Plan, which 
has been submitted to VDEQ for review.  The Dissolved Oxygen Improvement Plan, as 
proposed, involves investigations further down the stream from the bridge (i.e., monitoring 
location).  Ed further stated that DO enhancement technology/measures applicable to Smith 
Mountain. Dam are limited.  Auto-venting turbines (AVT) have been installed at Claytor Dam, 
but those are not currently feasible for Smith Mountain Dam.  No manufacturer has ever made 
AVTs that are large enough for Smith Mountain Dam.  Further, only 2 of the 5 units are 
potential candidates for AVTs since AVTs are not applicable to generation-pump back units.  
AVTs are very effective, but are not currently feasible at Smith Mountain Dam. 
 
Dr. Thomas Shahady mentioned that he samples just below where the HOBO loggers are 
located (i.e. at the bridge), and about 15 years of historical data are available.  Dr. Shahady 
commented on the intricacies of precipitation and water flow at the upper end of the Leesville 
Lake. 
 
Charlie asked DEQ when the Dissolved Oxygen Enhancement Plan would be reviewed. 
 
Eric Seavey replied that he would like to give a date but could not be sure; however, he would 
like to have it out within about a month or so. 
 
Jason Hill commented that he had submitted all his comments on the plan.  







Charlie Hamilton requested transparency on the Dissolved Oxygen Enhancement Plan and 
asked for Ed to comment. 
 
Ed responded that Appalachian would move forward when the plan is returned from review.  
Ed reiterated that Appalachian has complied with the requirements of the VWP and that the 
Dissolved Oxygen Enhancement Plan has been submitted. 
 
Charlie mentioned that he was sure TLAC has the same interest in transparency. 
 
Ed stated that Appalachian met with the VDEQ and VDWR in 2025. VDWR has no issues with 
the Leesville Lake fishery and their comments were that the fishery is healthy.  Ed stated that, 
of course, Appalachian would prefer to meet the state standards, but the dam was constructed 
in the 1960s and this kind of impoundment will thermally stratify.  Water down low in the 
column will be oxygen deficient, and that is where the intakes are located for generation. 
 
Charlie appreciated all the challenges but also acknowledged that Appalachian is not meeting 
the State’s standards.  Charlie recommended that Appalachian get on with it and fix it. 
 
Kristina Sage (who had audio Issues and had to communicate via chat; Ed read the chats to the 
TRC) suggested that there be a separate meeting about the Dissolved Oxygen Enhancement 
Plan. 
 
Ed opened the meeting to any additional questions relevant to the 2025 results and the draft 
report. 
 
SMLA’s 2025 Water Quality Monitoring Program and Results for Smith Mountain Lake 
 
Dr. Delia Heck presented a summary of the 2025 SMLA Water Quality Monitoring Program 
results for Smith Mountain Lake. 
 


• Average Total Phosphorus was higher at upper channels, but decreases as you go 
towards the dam. 


• Bacterial levels exceeded the reporting levels in only two samples at site 14 on the 
Blackwater River; otherwise, bacteria levels were low. 


• Average Secchi depths were lower than they have been.  Secchi depths closer to the 
dam are 3m and higher, and drop to less than 1 meter at upstream locations. 


• 30 sites were eutrophic while 20 were last year; these sites are further up the channels. 
• The average in total phosphorus doubled from 11 to 24 ppb; however, this is in parts-


per-billion, so it is still very low overall. 
• Chlorophyll-a, majority of samples were less than 23 ppb.  Highest concentrations were 


in the mid channel except for on the Blackwater River.  Higher levels of nutrients further 
up the channels. 


  







The meeting then opened for discussion 
 
Dr. Shahady asked if higher chlorophyll-a values were found in the middle of the channel. 
 
Dr. Heck confirmed this and mentioned that it is odd, as the values are usually highest at the 
headwaters whereas this year the values were lower at the headwaters, higher mid-channel, 
and then lower again further downstream.  However, the values are again in PPB, so the 
difference is not large, but it is interesting. 
 
Ed Brennan inquired if these results were more pronounced at the end of the summer and into 
the fall. 
 
Dr. Heck confirmed this and mentioned it could potentially be attributed to lack of precipitation 
during that period of the monitoring season. 
 
Dr. Heck further mentioned that Ferrum’s data scientist is on sabbatical, but she has taken the 
last 24 years of water quality data and has been reviewing it.  The data scientist is just about 
ready to present on that information; Dr. Heck stated she would find an appropriate venue to 
share all that information. 
 
LLA’s 2025 Water Quality Monitoring Program and Results for Leesville Lake 
 
Dr. Shahady presented a slide summary of the 2025 Leesville Lake water quality monitoring 
results. 
 


• Total of 8 sampling sites throughout the reservoir 
• Phosphorus, Nitrogen, and Chlorophyll-a suggest lake is Eutrophic 
• Eutrophication greatest at transition between Smith Mountain Dam and Toler Bridge 
• Leesville Lake strongly stratified throughout summer season with anoxic conditions in 


the hypolimnion, varying greatly with lake level. 
• Pigg River influx introduces pollutant loads including human waste (per bacterial source 


tracking analysis). 
• Smith Mountain Lake pumping dynamics generate a diluting effect (to the negative 


impacts of poor water quality from the Pigg River) throughout the hypolimnion of 
Leesville Lake. 


• Pumping operations generate complexities in water quality in upper regions of Leesville 
Lake. 


• Water from Smith Mountain Dam and the Pigg River at times does not thoroughly mix 
for many miles downstream of the mouth of the Pigg River. 


• Reservoir is stable and eutrophic at all stations. 
• Apart from low dissolved oxygen during generation, the lake water quality benefits from 


the water introduced from Smith Mountain Lake 
• High E-coli levels are observed out of the Pigg River during rain events.  







Dr. Shahady also commented on debris concerns citing difficulty in navigating Leesville Lake 
during the spring of 2025 when high precipitation brought in a lot of debris.  Generation and 
pump back moves debris around, and lots of debris was observed above MM9. 
 
Charlie Hamilton mentioned Appalachian’s cancellation of the Pigg River Debris Diversion 
Device, which Ed Brennan mentioned had been discussed during the Debris Technical Review 
Committee Meeting earlier in the week. 
 
Ed asked Dr. Shahady if the lack of mixing of the water from Smith Mountain Dam and the Pigg 
River was more evident in the late summer months.  Dr. Shahady stated that this was the case.  
Ed stated that the dynamics are complex and differences in water density owing to great 
differences in temperature between the two sources contributes to the slow mixing.  Ed stated 
that similar conditions exist in the Smith Mountain Dam forebay during pump back operations 
during the summer months. 
 
Ed inquired with the participants about whether there had been any applicants to the Soil and 
Water Conservation District for grant money for cattle exclusion fencing. 
 
Charlie replied that riparian buffer zones have a positive effect on bacterial loading.  There is a 
concerning trend for human waste, of which the source will be studied, but very little is coming 
from cattle.  The predominant source is wildlife. 
 
Dr. Shahady further clarified that there were some problems seen in Rocky Mount, including  
some sanitary pipes, and they are looking into it. 
 
Dr. Shahady mentioned that when the reservoir is drawn down significantly, the whole 
reservoir can be depleted of oxygen, in reference to the drawdown of the reservoir in 
September of 2024.  Ed noted that this was in response to Hurricane Helene, and that 
Appalachian manages the lake levels prior to heavy precipitation, as forecast by the National 
Weather Service, and needs to lower Leesville Lake to create storage to receive water from 
Smith Mountain Lake and the Pigg River in advance of forecast high inflows to the Project.  Ed 
also mentioned that Appalachian has a Memorandum of Understanding with the U.S. Corps of 
Engineers to manage the Project as flood control to mitigate flooding downstream of Leesville 
Dam.  Dr. Shahady noted that drawing down the reservoir will impact water quality, and this is 
something that could be considered when management DO in Leesville Lake.  Everyone was in 
agreeance that public safety took precedence. 
 
Charlie Hamilton mentioned that he had not received a completed 2025 FERC filing.  Ed 
Brennan advised that this meeting is referenced in the report and that it will be filed with FERC 
by 5/15/26.  Nick Sink clarified that the filing due date for Smith Mountain Lake Water Quality is 
5/31/26, and Claytor’s is 5/15/26. 
 
The meeting concluded at 3:15PM. 
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Leesville Lake Association
Income Statement


for the period of 04/01/2026 to 04/30/2026


Account Number Account Name Amount


Income


4001 Membership Dues Total $125.00


4030 Beautification Day Sponsors $2,600.00


4108 Transaction Fee Donation $19.01


4101 Interest Earned $717.23


4103 Calendar Sales $15.00


4104 Clothing $15.00


4106 No Wake Signs $55.00


Total Income $3,546.24


Expense


5001 Rent $440.00


5002 Office Supplies, Food, Misc $67.95


5006 Licenses and Permits $25.00


5010 Transaction Fees $31.57


5100 Membership $234.00


5310 WQ - Leesville Lake $29,643.75


5320 WQ - Pigg River $2,375.00


5800 Navigational Aids $53.04


5900 Boat Maintenance $289.55


Total Expense $33,159.86


Net Income
(Loss)


-$29,613.62
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Leesville Lake Association
Balance Sheet


as of 04/30/2026


Account Number Account Name Amount


Assets


1000 Checking $6,397.06


1010 Savings $130,055.44


1020 Certificate of Deposit $54,967.74


1200 PEX Pre-paid Cards $1,487.68


1500 Buildings/Property $5,044.00


Total Assets $197,951.92


Liabilities


Total Liabilities $0.00


Equity


3000 General Fund - Fund Balance $91,033.67


3003 Navigation Grant - Fund Balance $45,240.30


3004 Water Quality - Fund Balance $11,617.95


3005 Operating Reserve - Fund Balance $50,000.00


3008 Special Project Fund - Fund Balance $60.00


Total Equity $197,951.92


Total


Liabilities +


Total Equity


$197,951.92
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Leesville Lake Association
Budget to Actual


for the period of 09/01/2025 to 04/30/2026


Current Period (09/01/2025 to
04/30/2026)


YTD (09/01/2025 to 04/30/2026)


Account Number Account Name Actual Budget Variance $ Variance %


Income


4001 Membership Dues Total $1,200.00 $3,500.00 -$2,300.00 -65.71%


4030 Beautification Day Sponsors $9,100.00 $6,666.64 $2,433.36 36.5%


4041 WQ - Leesville Lake $40,275.00 $26,088.64 $14,186.36 54.38%


4042 WQ - Pigg River $5,902.44 $5,866.64 $35.80 0.61%


4102 Optional Donations $132.00 $3,000.00 -$2,868.00 -95.6%


4108 Transaction Fee Donation $31.83 $0.00 $31.83 0%


4101 Interest Earned $2,710.90 $3,000.00 -$289.10 -9.64%


4103 Calendar Sales $564.00 $800.00 -$236.00 -29.5%


4104 Clothing $70.00 $333.36 -$263.36 -79%


4105 Prints $0.00 $66.64 -$66.64 -100%


4106 No Wake Signs $55.00 $0.00 $55.00 0%


4300 Fund Raisers $60.00 $0.00 $60.00 0%


Total Income $60,101.17 $49,321.92 $10,779.25 21.85%


Expense


5000 General Expenses $0.00 $333.36 -$333.36 -100%


5001 Rent $1,120.00 $666.64 $453.36 68.01%


5002 Office Supplies, Food, Misc $142.06 $666.64 -$524.58 -78.69%


5003 Contract Services (Legal, Audit) $0.00 $133.36 -$133.36 -100%


5005 Insurance $0.00 $1,200.00 -$1,200.00 -100%


5006 Licenses and Permits $25.00 $22.64 $2.36 10.42%


5007 WebSite $79.00 $466.64 -$387.64 -83.07%


5008 Volunteer Recognition $0.00 $200.00 -$200.00 -100%


5009 Accounting Software $1,881.00 $1,466.64 $414.36 28.25%


5010 Transaction Fees $83.75 $133.36 -$49.61 -37.2%


5601 Calendars $899.59 $800.00 $99.59 12.45%


5100 Membership $351.17 $1,333.36 -$982.19 -73.66%


5200 All Hands News Letter $0.00 $333.36 -$333.36 -100%


5310 WQ - Leesville Lake $38,870.00 $25,422.00 $13,448.00 52.9%


5320 WQ - Pigg River $8,277.44 $5,866.64 $2,410.80 41.09%


5400 Beautification Day $0.00 $5,333.36 -$5,333.36 -100%


5800 Navigational Aids $288.32 $666.64 -$378.32 -56.75%


5900 Boat Maintenance $368.38 $666.64 -$298.26 -44.74%


6000 Grants and Contributions $1,000.00 $0.00 $1,000.00 0%


Total Expense $53,385.71 $45,711.28 $7,674.43 16.79%


Total $6,715.46 $3,610.64 $3,104.82 85.99%


Page 1
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Pigg River Monitoring and Microbial Source Tracking
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Leesville Lake Association and Dr Thomas Shahady, Professor Emeritus, University of Lynchburg

February 2026






Background of Study

Water quality plays a critical role in supporting ecosystem health, recreational activities, and overall aesthetics of lakes and reservoirs. However, these resources are increasingly threatened by microbial contamination associated with land use practices and watershed activities. Escherichia coli (E. coli) is widely used as an indicator organism for fecal contamination in surface waters because its presence suggests potential exposure to pathogenic microorganisms that pose risks to human and ecological health (U.S. Environmental Protection Agency [EPA], 2012). Elevated E. coli concentrations can impair designated water uses, particularly primary contact recreation, and may necessitate management interventions to protect public health.

The Pigg River drains a predominantly rural watershed characterized by agricultural land use, including livestock operations, as well as dispersed residential development. As the river flows into Leesville Lake, a pump storage reservoir used for recreation and electricity production, it has the potential to transport pathogens from upstream sources into the lake. Nonpoint sources such as runoff from pastureland, wildlife contributions, failing septic systems, and stormwater discharge are believed to be sources of elevated E. coli levels in agricultural and mixed-use watersheds (Jamieson et al., 2002; EPA, 2003). Rainfall events can further increase bacterial loading by mobilizing contaminants from soils and streambanks into surface waters.

To protect public health and support recreational uses such as swimming and boating, Virginia’s water quality standards set numerical criteria for E. coli in freshwater. Under the Virginia Water Quality Standards (9 VAC 25-260-170), E. coli in freshwater designated for primary contact recreation shall not exceed a geometric mean of 126 colony-forming units (CFU) per 100 ml nor have more than a 10 % excursion frequency above a statistical threshold value of 410 CFU/100 ml over a 90-day assessment period (Virginia Administrative Code, 2026). These numeric criteria are intended to ensure waters attain and maintain standards protective of human health (Va. Admin. Code §§ 9VAC25-260-170) and reflect updated methods and expectations for bacterial monitoring relative to earlier standards. 

While Escherichia coli monitoring is effective for identifying the presence and magnitude of fecal contamination, it does not provide information about the origin of that contamination. Microbial source tracking (MST) techniques address this limitation by distinguishing among human, livestock, wildlife, and other animal sources of fecal pollution using host-specific genetic markers (Stoeckel & Harwood, 2007). Identifying the dominant sources of contamination is critical because different sources pose varying levels of human health risk and require different management and remediation strategies. Human-associated fecal contamination, for example, is often linked to failing septic systems or wastewater infrastructure and presents a higher likelihood of pathogen exposure, whereas agricultural or wildlife sources may be more effectively mitigated through land and livestock management practices (Harwood et al., 2014). By complementing E. coli monitoring with MST, water quality assessments move beyond documenting impairment to diagnosing its causes, enabling more targeted, cost-effective, and scientifically defensible watershed management and regulatory decisions.

Ratios of Escherichia coli to Enterococcus can provide insight into the source of fecal contamination and associated human health risks. In freshwater systems, E. coli often dominates human-derived fecal inputs, and E. coli/Enterococcus ratios greater than approximately 4:1 have been reported as consistent with recent human sewage contamination, particularly following wastewater discharges or urban runoff events (U.S. Environmental Protection Agency [EPA], 2012). In contrast, lower ratios (e.g., <1) may indicate aged contamination or non-human sources, as Enterococcus species tend to persist longer under environmental stressors. Elevated concentrations of either indicator, regardless of ratio, have been linked to increased incidence of gastrointestinal illness, with Enterococcus densities showing strong correlations with swimming-associated disease in both freshwater and marine environments (Cabelli et al., 1983; World Health Organization [WHO], 2003). Therefore, E. coli/Enterococcus ratios, when interpreted alongside absolute concentrations and site conditions, can serve as a useful screening tool for identifying human fecal contamination and potential disease risk.

Monitoring E. coli concentrations entering from the Pigg River is essential for understanding spatial and temporal patterns of microbial contamination and evaluating potential impacts on water quality in Leesville Lake. Establishing baseline conditions and identifying factors influencing E. coli levels can support watershed management efforts, inform best management practice implementation, and assist regulatory agencies in assessing compliance with both state and federal water quality standards (EPA, 2012; World Health Organization [WHO], 2017). This study aims to evaluate E. coli presence in the Pigg River at its point of entry into Leesville Lake, to understand source loading and provide data to guide future monitoring and mitigation strategies within the watershed.

Monitoring Activities and Methodology

Leesville Lake is currently monitored over a 7-month period beginning in April and ending in October (Shahady 2025).  This monitoring involves 4 stations on the main stem of the lake with two additional stations in coves where public swimming and boating occur.  Additionally, the upper reaches of the lake are monitored, which includes the point of entry from Pigg River and discharge from Smith Mountain Lake dam.  

[image: ]

Figure 1 – Map of water quality sampling stations for the Leesville Lake sampling program.  Samples taken for this analysis were concentrated in the Pigg River and Toler Bridge portions of the reservoir.

To compliment this sampling and gain greater insight into microbial contamination entering from the Pigg River, microbial source tracking (MST) and Enterococcus analysis were performed on water samples obtained at the site of Pigg River input. The idea was to extend the current analysis of E. coli to include Enterococcus (allowing a ratio to be calculated) along with MST to better understand the extent and source of microbial contamination in waters flowing from this impaired river.

Water quality data was obtained using a YSI 556 multiprobe meter (Xylem, Yellow Springs, Ohio) following pre and post calibration QA/QC procedures in accordance with EPA protocols (EPA 2017). E. coli is quantified using Colilert-18 (IDEXX, Westbrook, Maine) meeting all EPA standards for testing (Warden et al. 2011). This methodology uses MPN to quantify E. coli, reported as MPN/100 ml of sample in accordance with federal and state standards. The same procedure was used to quantify Enterococcus, but using an alternative medium for detection.   Total phosphorus (TP) samples were collected in acid washed Nalgene bottles and analyzed analytically using an EasyChem auto analyzer (Systea Analytical Technologies). The EasyChem analysis is compatible with Ascorbic Acid Total Phosphorus Analysis detailed in Standard Methods for Analysis of Water and Wastewater (Baird and Bridgewater 2017).  

Water for MST was collected into sterile bottles then filtered through 0.45-micron membrane filter(s) and frozen in a sterile 2ml disposable tube containing a unique mix of beads and lysis buffer. These samples were frozen throughout the season then shipped to Luminultra (Baltimore MD) for analysis.

For analysis, each sample is homogenized for 1 min and the DNA extracted using the Generite DNA-EZ ST1 extraction kit (GeneRite, NJ), as per manufacturer's protocol. Amplifications to detect the target gene biomarker are run on an Applied Biosystems StepOnePlus real-time thermal cycler (Applied Biosystems, Foster City, CA) in a final reaction volume of 20 µl sample extract, forward primer, reverse primer, probe and an optimized buffer. Primers employed are for generation of amplicons for human, ruminant and cattle markers.  All assays are run in duplicate. Quantification is achieved by extrapolating target gene copy numbers from a standard curve generated from serial dilutions of known gene copy numbers.  For quality control purposes, a positive control and a negative control, are run alongside the sample(s) to ensure a properly functioning reaction and reveal any false negatives or false positives.

Results 

Collection of Data

Observations from the collected data (Tables 1 and 2), demonstrate the concern over water entering from the Pigg River.  E. coli content was exceeded the Virginia Water Quality Standard’s (9 VAC 25-260-170) geometric mean of 126 colony-forming units (CFU) per 100 ml, with a value of 213.7 CFU per 100 ml in this study.  Additionally, the ratio of E. coli/Enter0coccus was generally low (all measures less than 1), suggesting the predominance of animal sources of bacteria over human sources.  But MST results indicate that human sources of contamination were present.  Finally, although ruminant-generated bacteria predominated, contamination from cattle was evident in only a single sample.  In an agricultural dominated watershed, many would find this was a surprising result. However, it confirms our observations in previous seasons showing that contamination from cattle operations was minor.  Possible reflection of work done in watershed to include the State/County buffer Agricultural Best Management Practices (BMPs).

Table 1 – Results from Collections during the sampling season.  E. coli and Enterococcus units are MPN CFU/100ml.  MST results units are copies per 100ml.  

		2025 Date

		Apr 16

		May 19

		Jun 17

		Jun 25

		Jul 18

		Jul 31

		Aug 14

		Aug 27

		Sep 22

		Oct 21

		Nov 22

		Nov 22 Toler



		E. coli

		285

		663

		1850

		1006

		512

		308

		185

		124

		70

		59

		345

		5



		Entero-coccus  

		520

		850

		5172

		2723

		1714

		7270

		1336

		2720

		3076

		1576

		1439

		309



		Ratio

		0.55

		0.78

		0.36

		0.37

		0.3

		0.04

		0.14

		0.05

		0.02

		0.04

		0.24

		0.02



		Human 

		0

		158

		228

		0

		424

		0

		0

		0

		145

		187

		0

		31.1



		Cattle 

		0

		0

		0

		97

		0

		0

		0

		0

		0

		0

		0

		0



		Rumi-nant 

		776

		2200

		312

		2410

		740

		459

		1150

		0

		65.3

		27.9

		687

		0



		Ratio

		0

		0.07

		0.73

		0

		0.57

		0

		0

		0

		2.22

		6.7

		0

		31



		1 week

		0.19

		3.71

		0.8

		0.75

		4.32

		1.6

		0.52

		0.04

		0.09

		0.34

		0.4

		0.4



		Prior Precip (inches)

		

		

		

		

		

		

		

		

		

		

		

		



		2 week Prior Precip (inches)

		1.65

		4.52

		0.86

		1.55

		4.63

		2.23

		1.39

		0.06

		0.19

		0.48

		0.54

		0.54







Table 2 – Other Parameters Collected During the Study

		2025 Date

		Apr 16

		May 19

		Jun 17

		Jun 25

		Jul 18

		Jul 31

		Aug 14

		Aug 27

		Sep 22

		Oct 21



		[bookmark: OLE_LINK1]Dissolved Oxygen (mg/L)

		9.66

		7.7

		

		

		5.86

		

		7.3

		

		8.7

		9.5



		% Saturation  

		96.3

		90.2

		

		

		20.8

		

		93.8

		

		101.9

		100.9



		Turbidity (NTU)

		34.7

		117.9

		

		

		373.6

		

		70.3

		

		39.5

		44.2



		Total Phosphorus (mg/L)

		





0.07

		





0.23

		0.01

		0.07

		0.37

		





0.07

		0.07

		





0.04

		0.07

		



0.101



		Nitrates (mg/L)

		4.0

		2.7

		

		

		2.63

		

		1.37

		

		0.96

		2.49










Statistical Analysis



Figure 1 - Principal Component Analysis examining all parameters from Table 1.

Principal Component Analysis (PCA) is a useful tool to examine general relationships among parameters in large data sets.  Looking at relationships among data from Table 1, it was clear that ratio of E. coli/Enterococcus, Ruminant markers, E. coli and precipitation increased along the same axis while TP decreased (Figure 1).  This suggested that ruminant-derived E. coli contamination promoted by precipitation were driving factors in the data.  Declining TP along this axis was surprising as this pollutant usually responds to precipitation inputs as does E. coli contamination.  Along the second axis, the increase in human markers concomitant with a decrease in Enterococci was expected.  

To explore relationships further, multiple regression analysis was conducted first on the Table 1 set of data (Table 3) and then subsequently Table 2 data set to include other parameters of measure (Table 4).  The critical question that developed was whether human sources of pollution were an overriding influence on water quality and was this predicative with our measures.  




[bookmark: _Hlk222044587]Table 3 - Multiple Regression Analysis of parameters in Table 1.  Bold correlation coefficients reflect a significant result at the p < 0.5 level.

[image: ]

In the multiple regression analysis several patterns were identified.  Because cattle are ruminants, a positive correlation between ruminant and cattle occurred.  However, only one data point was available in the cattle data set causing the relationship to be significant.  Thus, this result is not considered significant due to minimal amount of data.   The Ratio (E. coli/Enterococcus) correlated with the ruminant marker and with longer-term precipitation confirming the relationship from PCA analysis.  Precipitation (longer term) flushed animal-generated E. coli into the lake.  Finally, human markers were correlated with shorter term precipitation.  Hence, increased precipitation increases both animal and human bacterial input into the lake.  This result is confirmed by the increased concentrations of E. coli measured in this study (May-June in Table 1).  Because of the low ratios (E. coli/Enterococcus) and high quantification of ruminant markers, it appears that E. coli were predominantly of animal sources.  

An additional analysis was conducted to determine if any of the parameters correlated with other pollution measures (Table 4).  In this analysis, only human markers correlated with water quality parameters.  Human markers were shown to increase with both turbidity and TP and with decreasing dissolved oxygen concentrations.  This was an important result pinpointing human-derived bacteria do enter Leesville Lake from the Pigg River. 




Table 4 - Multiple Regression Analysis of parameters in Table 2 and adding parameters of Table 1.  Bold correlation coefficients reflect a significant result at the p < 0.5 level.
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Discussion

General Trends

The Pigg River flows through an agriculturally impacted watershed (Benham et al. 2006) before entering Leesville Lake.  This lake is an important recreational resource in central Virginia and is currently classified as mildly eutrophic.  However, it is impacted by low dissolved oxygen inputs from Smith Mountain Lake (Shahady 2025) and influx of pollutants from the Pigg River.   Therefore, it remains important to identify, manage and prevent degradation of water sources entering the lake.

The nature of bacterial contamination is currently under study and provides the impetus for our investigations and this report.  Previous work (Benham et al. 2006) using the bacteria total maximum daily load acknowledges this problem, as the Pigg River was listed as impaired due to violations of water quality standards for fecal coliform bacteria.  The report primarily finds that lack of agricultural best management practices (BMPs) and direct access of livestock to streams generated the greatest concerns.  Additionally, failing septic systems and direct discharge were listed as possible contaminants.  The report concludes that improved BMPs, livestock fencing and reduction in septic failures has improved the impaired status on the river.

In 2017, a small low-head Power Dam was removed just below the town of Rocky Mount Va. generating concerns from Leesville Lake Association that this event would impact the lake’s water quality.  This concern prompted a study of Pigg River begun in 2018 through 2023 documenting the various concerns in the river and in particular excessive concentrations of E. coli during storm events entering into Leesville Lake. The results of this work have recently been published (Shahady 2026) concluding that the Pigg River is in constant violation of E. coli standards and that much of the bacteria may be generated through the excessive amounts of sediment coating the river particularly from the removal of the power dam.  While high levels of E. coli may be generated in-situ, this problem masks the real concern with monitoring environmental health problems that may otherwise be occurring from these river inputs.

The MST conducted in this study uncovered several trends that can be inferred from the results.  First, low levels of cattle sourced contamination occurred and this result is encouraging.  This suggests that much of the work in the watershed along buffers, fencing exclusions and BMPs may be substantially lowering contamination from cattle.  This work should continue and be funded.  The remaining sources of contamination to understand were ruminant (which can be inferred as wildlife) and human sourced contamination.  

Ruminant and Human Sourced Contamination

It is clear that precipitation elevates E. coli in the Pigg River and associated with this increase is a high proportion of ruminant markers (Shahady 2026 and this study Table 1).  The associated finding that a low E. coli/Enterococcus ratio less than 1 is commonly associated with animal rather than human sources thus it can be inferred that much of the E. coli contamination is generated by wildlife.  In general, E. coli tends to persist longer in freshwater environments, while Enterococcus are more tolerant of saline and harsh conditions.  Thus, elevated E. coli/Enterococcus ratios are often associated with recent human fecal inputs, whereas lower ratios may reflect environmental persistence, nonhuman sources, or differential die-off rates under sunlight and temperature stress (Byappanahalli et al., 2012).  So, it is understood and confirmed by some of the current analysis that precipitation elevates both the animal and sediment generated E. coli that is currently observed entering Leesville Lake.  The constant violation of Pigg River E. coli levels is likely a result of both wildlife and sediment generated inputs into the system.

This finding however does not negate the presence of human-sourced bacterial markers found in 50% of the measured samples in this study.  These markers are entering the lake and associated with poor water quality.  Presence of these markers is enhanced by short-term precipitation events, and correlated with declining oxygen, increasing turbidity and total phosphorus (Tables 3 and 4).  While these markers are entering the lake, this concern may be isolated to the upper regions of the lake.  Further down lake past Toler Bridge, lower E. coli concentrations are usually observed suggesting the contamination is substantially reduced as water flows into more open areas of Leesville Lake.  While this specific threat appears isolated to the mouth of the Pigg River and Toler Bridge area, it is occurring and needs follow-up to pinpoint sources.

These findings are certainly preliminary and sources need consideration.  An evaluation of failing septic systems should be conducted and documented by Franklin and Pittsylvania County inspectors as many areas report failure rates as high as 70% when systems are not maintained or in areas with poor soil conditions such as those in rural Virginia (USEPA 2023).  According to the EPA, failing septic systems are a significant but often overlooked source of water pollution in the United States, particularly in rural and suburban areas that are not connected to centralized sewer systems. When these systems are improperly designed, poorly maintained, or have exceeded their typical lifespan, they can discharge untreated or partially treated wastewater into groundwater and nearby surface waters. Failing septic systems have been identified as contributors to elevated bacteria levels in impaired watersheds and to violations of water quality standards. Other sources must be considered as well such as illicit discharges or establishments along the river.  

Recommendations:

1. TLAC work with Franklin and Pittsylvania County to heighten awareness of failing septic systems along the Pigg River, and through inspection, provide remediation.

2. Conduct an additional MST sampling summer at the mouth of the Pigg River, at Toler Bridge, and at Mile Marker 9 to further quantify and analyze the human sourced contamination.
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Variables (axes F1 and F2: 59.80 %)

Active variables	Entero-coccus

E coli Ratio

Cattle

Rumi-nant

Ratio

Human

1-week

2 week

E. coli

TP
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