
  
 

October 2, 2020 

 

 

Betsy Bowles 
Virginia Department of Environmental Quality 
P.O. Box 1105 
Richmond, VA 23218 
 
Via email: betsy.bowles@deq.virginia.gov 
 
Dear Ms. Bowles: 
 
Please accept the following comments regarding the amendment and reissuance of the Virginia 
Pollution Abatement (VPA) Regulation and the associated 10-year General Permit for Poultry 
Waste Management, 9VAC25-630. The Chesapeake Bay Foundation and the Potomac 
Riverkeeper Network appreciate the opportunity to participate on the Technical Advisory 
Committee convened by the Department of Environmental Quality (DEQ) and to offer these 
comments.   
 
Since 1967, the Chesapeake Bay Foundation (CBF), the largest regional non-profit organization 
working to Save the Bay, has fought for effective, science-based solutions to reduce the pollution 
degrading the Chesapeake Bay watershed. CBF works to Save the Bay through five main 
programs: policy advocacy, environmental education, selective litigation, environmental 
restoration, and strategic public communications. With offices in Maryland, Virginia, 
Pennsylvania, the District of Columbia, and 15 environmental education centers, CBF is leading 
the way in restoring the Bay and its rivers and streams. We are dedicated to reducing pollution, 
improving water quality, and creating a healthier environment for the 18 million people and 
3,600 species of plants and animals that make this region their home.  
 
Potomac Riverkeeper Network (PRKN) is a member supported, non-profit, clean water advocacy 
organization whose mission is to protect the public’s right to clean water in the Potomac and 
Shenandoah Rivers and throughout the 14,000 square mile Potomac watershed. PRKN engages 
in citizen enforcement of environmental laws to stop pollution, preserve river habitat and 
enhance public use and enjoyment of our shared rivers. Shenandoah Riverkeeper is a branch of 
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PRKN, entrusted with protecting and restoring the Shenandoah River from its headwaters to the 
confluence with the Potomac at Harpers Ferry. Advocating for the reduction of nutrient pollution 
in the Shenandoah is at the heart of Shenandoah Riverkeeper’s mission, because excessive 
nutrients and sediment pollution significantly degrade water quality and cause nuisance algal 
blooms that interfere with public recreation on the river.  
  
The growing importance of poultry in Virginia.   
 
Poultry production represents the largest sector of Virginia’s largest industry, agriculture, and 
this sector has shown consistent growth over the past 30 years. USDA’s National Agricultural 
Statistics Surveys indicates that from 1985 to 2019, Virginia’s poultry production has steadily 
increased. There have been periods of slight decline and accelerated growth, but on average, 
animal units have increased by three percent per year since 1985. In 2017, Virginia produced 
over $700 million in poultry products. In the Shenandoah Valley alone, agriculture raises 159 
million chickens and 16 million turkeys in just four counties. Manure from these chickens and 
turkeys is spread on surrounding farmland as fertilizer but contains far more phosphorus than 
crops need for growth. The proportional importance of poultry, relative to livestock also 
continues to grow, as poultry makes up approximately 75 percent of animal units in Virginia’s 
portion of the Chesapeake Bay watershed, up substantially from 54 percent in 1985.1 
Consequently, the number of animals covered by this VPA general permit has also been 
growing, as evident by the nearly 13 percent increase from 2010-2016.2  

 
Poultry growth clearly plays a significant role in Virginia’s agricultural businesses and economy, 
but it also presents challenges in meeting the Commonwealth’s commitments to improve water 
quality and, specifically, to reduce nutrient and sediment delivered to the Chesapeake Bay.  
Keeping in mind the 2025 date for the achievement of the Chesapeake Bay TMDL and the Phase 
III Watershed Implementation Plan, our initial comments from October 2018 considered the 
implications of this growth on pollutant loading rates to the Chesapeake Bay (see attachment 1).  
These results suggest that, while progress in reducing pollutant loads from poultry operations has 
been made since the initial issuance of this general permit approximately 20 years ago, much of 
this progress has been offset by growth. It should be noted that our estimates of pollutant loading 
to waterways from these facilities do not take into account nitrogen loadings from poultry-related 
ammonia emissions—a significant and wholly unaddressed source. These impacts are also 
directly relevant to local water quality in the Potomac River watershed, particularly the 
Shenandoah River, where nitrogen levels are elevated and recurring filamentous and benthic 
algal blooms are deleterious to recreational uses and the river’s ecological health.     

 
Virginia’s Agricultural Programs have made substantial progress towards addressing pollution 
reduction goals, but ultimately these reductions have not occurred at a pace that is consistent 
with the state’s commitments. This is in part because some of the sector’s progress has been 
offset by growth in animal units, which is primarily driven by poultry. According to CAST 
estimates, nutrient reductions from agriculture need to accelerate five-fold in order to achieve our 
goals, and, if our current rate of implementation is maintained, these goals would not be achieved 

 
1 https://cast.chesapeakebay.net/TrendsOverTime/AnimalUnits (This information is readily displayed at this link). 
2 Review of DEQ records. 
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until 2046. Thus, there is a critical need to pursue additional nutrient reductions through this 
permit. 

 
Given the scale and continued growth of poultry production in Virginia, the Commonwealth 
must ensure it has and will enforce a clear plan that will effectively address pollutant loads from 
this sector. The reissuance of this 10-year permit should represent a significant step in restoring 
our waterways. The following comments set out our thoughts on how this permit should be 
amended to protect water quality in the Potomac River watershed, where the majority of poultry 
production in Virginia occurs, and also to ensure implementation of the pollution management 
steps Virginia and its neighboring states are committed to delivering by 2025.      
 

1. The permit should require reporting of litter amendments as a reasonable, non-
burdensome first step in addressing deleterious nutrient runoff and emissions from 
poultry facilities. Virginia DEQ currently has the expertise and the authority to add 
this requirement. 

 
a. Requiring litter additive reporting offers opportunities to enhance nutrient 

management to prevent runoff 
 
DEQ should require reporting of litter additives for several reasons. First, understanding the 
content of litter additives will help prevent runoff-related nutrient losses via nutrient 
management planning. These relationships have been documented several times in the peer-
reviewed scientific literature. Here, we provide several examples of that documentation.  
  
A peer-reviewed study from Virginia Tech in 2006 documented the influence of amendments 
(alum) to chicken litter and stated: “In conclusion, the results of this study show that the use of 
ATPL [Alum Treated Poultry Litter] can reduce runoff P and soil test P when using poultry litter 
as a nutrient source for corn production without significant changes in production management 
strategies.”3  Guo et al. 2006 suggested litter additives have the capacity to prevent excessive 
phosphorus runoff losses from soils with high test phosphorus levels.4  A 2011 study found litter 
amendments consistently reduced nitrogen losses compared to litter without amendments, and 
thus improved the economic value of the commodity and reduced the environmental impact.5   A 
2010 study from the Delmarva Peninsula, which considered long-term effects of additives on 
nutrient availability in litter, found clear differences in nutrient content over a three-year period.  
The authors consider application rates that are dependent upon additives and their influence upon 

 
3 Warren, Jason G., Steven B. Phillips, Greg L. Mullins, Dale Keahey, and Chad J. Penn. “Environmental and 
Production Consequences of Using Alum-Amended Poultry Litter as a Nutrient Source for Corn.” Journal of 
Environmental Quality 35, no. 1 (2006): 172–82. https://doi.org/10.2134/jeq2004.0418. 
4 Guo, M., and W. Song. “Nutrient Value of Alum-Treated Poultry Litter for Land Application.” Poultry Science 88, 
no. 9 (September 1, 2009): 1782–92. https://doi.org/10.3382/ps.2008-00404. 
5 Cook, Kimberly L., Michael J. Rothrock, Mark A. Eiteman, Nanh Lovanh, and Karamat Sistani. “Evaluation of 
Nitrogen Retention and Microbial Populations in Poultry Litter Treated with Chemical, Biological or Adsorbent 
Amendments.” Journal of Environmental Management 92, no. 7 (July 1, 2011): 1760–66. 
https://doi.org/10.1016/j.jenvman.2011.02.005. 



nutrient availability.6  They go on to suggest, “Alum amendments significantly reduced P 
leaching from field-weathered poultry litter in comparison with non-amended poultry litter.”  
Sisatani et al. 2006 concluded that, “alum treatment was effective in reducing the concentration 
of NH4 and all the analyzed forms of P in runoff water from fescue plots fertilized with the 
treated litter.”7 
 
These studies show that understanding of litter additives can significantly guide nutrient 
management for water quality protection and economic benefits. For example, this information 
could help nutrient management planners reduce producer costs by prescribing specific 
application rates based upon litter treatments. Without a permit requirement to report litter 
additives, there is no clear path for a nutrient management planner to obtain this information. At 
a minimum, therefore, amending this permit to require submission of relevant additive 
information would assist DEQ and the Department of Conservation and Recreation (DCR)8—
now and going forward—in carrying out their responsibilities to protect water quality while 
ensuring a thriving poultry industry. In this connection, adequate protections of producer privacy 
and “trade secrets” could certainly be devised. 

 
b. Knowledge of these additives is relevant to environmental catastrophe, 

emergency management and public health 
 

DEQ, in its role as staff to the State Water Control Board, is responsible for assessing and 
reducing the introduction of toxic substances into state waterways.9  Yet we understand that 
numerous types of litter additives are being used to control ammonia across the state in a manner 
and to a degree that is currently unknown to Virginia regulators and litter end-users. Several 
studies have considered the potential for toxicity arising from additives; while toxicity is 
uncommon, it has been suspected to be possible, posing a potential threat to waterways. To our 
knowledge, neither DEQ—nor DCR, despite its oversight role for nutrient management planning 
—has an approved list of additives that will be protective of water quality. Further, some 
additives have a propensity to catch fire.10 While such products have specific Material Safety 
Data Sheets (MSDS) and a clear statement of content would be beneficial to emergency 
management, there is no obligation to provide that information to end-user recipients.11  
Additives have also been shown to influence salmonella levels in the litter as well as horizontal 
transmission between chickens.12 In these circumstances, requiring reporting on the use and type 

 
6 Guo, Mingxin, and Weiping Song. “Nutrient and Aluminum Availability of Alum-Amended Poultry Litter: A 
Long-Term Weathering Study.” Plant and Soil 332, no. 1 (July 1, 2010): 219–31. https://doi.org/10.1007/s11104-
010-0287-4. 
7 Sistani, K. R., D. A. Mays, and R. A. Dawkins. “Tall Fescue Fertilized with Alum-Treated and Untreated Broiler 
Litter: Runoff, Soil, and Plant Nutrient Content.” Journal of Sustainable Agriculture 28, no. 3 (September 2006): 
109–19. https://doi.org/10.1300/J064v28n03_09. 
8 See, e.g., Va. Code 62.1-44.17:1.1 (describing DCR development of nutrient management plans for poultry litter.)  
9 See, e.g., Va. Code § 62.1-44.17 (requiring the State Water Control Board to conduct ongoing assessments of the 
amounts of toxic substances added to state waters and develop and implement plans to reduce the introduction of 
toxics to Virginia's waters. 
10 https://extension.uga.edu/story.html?storyid=7914  
11 https://www.ams.usda.gov/sites/default/files/media/Bentonite%20Acid%20Activated%20Petition_0.pdf  
12 J.L Vicente, S.E. Higgins, B.M. Hargis and G. Tellez, Effect of Poultry Guard Litter Amendment on Horizontal 
Transmission of Salmonella enteritidis in Broiler Chicks, Internat’l J. Poul. Sci., 6, 314-317 (2007). 

https://extension.uga.edu/story.html?storyid=7914
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of litter amendment is fully relevant to preparing the agency and other partners for potential 
emergencies.  

 
Ammonia pollution as a result of poultry operations also pose a real threat, not only to the flocks 
themselves, but also to the farmers and laborers working in a high ammonia environment.13 It 
would behoove DEQ to collect this information so that poultry operators and their workforce can 
do everything possible to minimize ammonia levels for them and for people living and working 
nearby.  

 
Lastly, by providing DEQ with this information, researchers will be able to quickly identify 
those litter amendments that simultaneously protect the environment and protect the health of the 
poultry livestock so that they can be incorporated as Best Management Practice (BMP) measures 
by other farmers and promoted by local Soil and Water Conservation Districts. By not sharing 
this information with DEQ, farmers are left largely to their own suppositions and guesses as to 
what additives will be of benefit to their poultry operations and protect Virginia waters. 
 

c. Addressing ammonia air emissions 
 
We asked DEQ in our initial comments from 2018 and throughout this process to address 
ammonia emissions from poultry through appropriate amendments to this proposed general 
permit reissuance. We raised concerns about direct ammonia emissions from poultry facilities, its 
subsequent deposition and transport to public waters, and in managing the stockpiling of litter.14  
DEQ responded by declining all recommendations on ammonia management:  

 
The proposed regulation does not include the requirement to report litter amendments for 
two reasons: 1) the lack of research data related to litter amendments and their 
effectiveness on ammonia volatilization on waste stored outside and 2) since the proposal 
does not include an extension of uncovered temporary storage, there is no need to 
require the reporting of litter amendment use.15 
 

DEQ’s response to the recommendation that reporting of litter additives be required is wholly 
inadequate and does not respond to our broad concerns related to ammonia. Here, we describe 
the problems associated with ammonia and our recommendations for moving forward.   
 

i. Scientific evidence that ammonia emissions are a substantive source of 
nitrogen to estuarine waters and problematic for aquatic life 

 
Agricultural emissions of ammonia have been shown to be a substantial and increasing source of 
nitrogen pollution that exacerbates eutrophication of estuarine and degradation of freshwater 
systems.16 Of particular concern in this and other regions across the country are air emissions of 

 
13 Naseem, Sadia, and Annie J. King. “Ammonia Production in Poultry Houses Can Affect Health of Humans, Birds, 
and the Environment—Techniques for Its Reduction during Poultry Production.” Environmental Science and 
Pollution Research 25, no. 16 (June 1, 2018): 15269–93. https://doi.org/10.1007/s11356-018-2018-y. 
14 See Attachment 1, and Attachment 2 
15 Included in the June 2020 State Water Control Board Package  
16 Cameron, K.c., H.j. Di, and J.l. Moir. “Nitrogen Losses from the Soil/Plant System: A Review.” Annals of 
Applied Biology 162, no. 2 (March 2013): 145–73. https://doi.org/10.1111/aab.12014. 



ammonia from poultry facilities that represent a virtually unaddressed pollution source. The 
emissions have been documented by numerous peer reviewed studies, most recently by Gilbert 
2020 who estimates that across the nation, “based on the animal inventory of 2019, a total of 
4,500,000 megatons year of NH3 were emitted. Of this, broilers and turkeys made the largest 
contribution.” 17 Strikingly, the study suggests that this level of emissions and associated 
deposition exceeds wastewater contributions across the country, predicting alarming results 
worldwide: “a near-term future with reductions in nutrient and greenhouse gas emissions by the 
U.S. farming industry is bleak, and the negative consequences will be felt worldwide for the 
foreseeable future.”   

 
Notably, ammonia emissions, which are largely from agricultural production, have 
emerged as the largest source of nitrogen deposition to the Bay and are expected to remain 
larger than power plant and vehicle emissions based on historic trends.18  Recent studies 
suggest that across the Chesapeake Bay watershed, ammonia emissions from poultry production 
likely represents a substantive source to Bay waters, particularly in the absence of litter 
amendments.  

 
A study from 2011, co-authored by the United States Department of Agriculture, describes litter 
amendments “as essential to the future of sustainable poultry production,” and describes multi-
faceted benefits to amendments.19   

 
The use of efficient, cost-effective litter amendments to maximum agronomic, 
environmental and financial benefits is essential for the future of sustainable poultry 
production.… Poultry use less than 30% of the N included in their feed; the remainder is 
excreted in manure and urine. Failure to re-capture this N lowers the efficiency of the 
livestock/crop production process and reduces the value of litter as a commodity. In this 
study, litter amendments consistently reduced N loss as compared to no amendment. 

 
Well-documented evidence that poultry production causes ammonia emissions is not new, even 
within the Chesapeake region. Boyer et al. 2002, which has been cited by over 200 other peer-
reviewed studies, includes a broad review of nitrogen sources across the eastern United States 
including portions of the Chesapeake Bay watershed within Virginia. They summarize papers 
documenting emissions by animal category from 1984 to 1998.20 Siefert et al. 2004 characterized 
ammonia emissions from a commercial chicken house on the Delmarva Peninsula and 
concluded:  
 

 
17 Glibert, Patricia M. “From Hogs to HABs: Impacts of Industrial Farming in the US on Nitrogen and Phosphorus 
and Greenhouse Gas Pollution.” Biogeochemistry 150, no. 2 (September 2020): 139–80. 
https://doi.org/10.1007/s10533-020-00691-6. 
18 https://www.chesapeakebay.net/channel_files/25651/atmo_dep_webinar_draft_11-1-17.pdf  SEE Page 47 
19 Cook, Kimberly L., Michael J. Rothrock, Mark A. Eiteman, Nanh Lovanh, and Karamat Sistani. “Evaluation of 
Nitrogen Retention and Microbial Populations in Poultry Litter Treated with Chemical, Biological or Adsorbent 
Amendments.” Journal of Environmental Management 92, no. 7 (July 1, 2011): 1760–66. 
https://doi.org/10.1016/j.jenvman.2011.02.005. 
20 Boyer, Elizabeth W., Christine L. Goodale, Norbert A. Jaworski, and Robert W. Howarth. “Anthropogenic 
Nitrogen Sources and Relationships to Riverine Nitrogen Export in the Northeastern U.S.A.” Biogeochemistry 57, 
no. 1 (April 1, 2002): 137–69. https://doi.org/10.1023/A:1015709302073. 
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When compared with the current estimates of total atmospheric N deposition (nitrate + 
NHx) to the Delaware (34 x 106 kg of N yr-1) and Chesapeake Bay (177 x 106 kg ofNyr-1) 
watersheds (1) and assuming a sizable fraction of the local emissions are deposited 
locally (NOTE: See Baker et al. 2020 below), NH3 emissions from poultry operations on 
just the Delmarva Peninsula would represent a significant additional contribution.21   

 
Baker et al. 2020 recently modeled emissions and deposition from poultry production in 
Maryland, under the assumption that litter amendments are not used (because there was no 
access to amendment application data).22 The results suggested the total ammonia nitrogen 
emissions from more than 600 AFOs in Maryland would correspond to 16,914 tons or 33.8 
million pounds per year. These emissions correspond to deposition estimates of 12,220 tons or 
24.4 million pounds per year. This modeling suggests that 30 percent of emissions were 
deposited within 500 meters of their sources and 70 percent was deposited within 50 kilometers 
(31 miles). The local deposition of these emissions is important and suggests local and 
downstream water quality is likely to be degraded as a result of this source of emissions.  A 
recent analysis from the Chesapeake Bay Program23 suggests 11 percent of ammonia emissions 
in Maryland are delivered to the Chesapeake Bay. Applying such a factor to these estimates 
suggests that these facilities had the potential to deliver 3.8 million pounds of nitrogen to the Bay 
every year from Maryland which corresponds to 17 percent of agricultural loads in the state.  
These estimates are not directly applicable to Virginia, of course, but would suggest ammonia 
emissions from poultry houses in Virginia are contributing substantial amounts of nitrogen to 
waterways. Unfortunately, the agency knows little about how or if these emissions are managed 
in any meaningful way.    

 
Not only does ammonia represent a source of nitrogen pollution that degrades the Chesapeake 
Bay, but it is also toxic to freshwater mussels which represent the most sensitive class of 
organisms in Virginia and the United States at large.24,25 DEQ recognizes this sensitivity; 
because of it, DEQ recently adopted new ammonia criteria and, in the process, determined that 
freshwater mussel habitat is ubiquitous across the freshwaters of Virginia. Thus, deposition of 
ammonia pollution is likely to degrade sensitive aquatic life in freshwater in addition to 

 
21 Siefert, Ronald L., Joseph R. Scudlark, Amelia G. Potter, Kirsten A. Simonsen, and Karen B. Savidge. 
“Characterization of Atmospheric Ammonia Emissions from a Commercial Chicken House on the Delmarva 
Peninsula.” Environmental Science & Technology 38, no. 10 (May 1, 2004): 2769–78. 
https://doi.org/10.1021/es0345874. 
22 Baker, Jordan, William H. Battye, Wayne Robarge, S. Pal Arya, and Viney P. Aneja. “Modeling and 
Measurements of Ammonia from Poultry Operations: Their Emissions, Transport, and Deposition in the Chesapeake 
Bay.” Science of The Total Environment 706 (March 1, 2020): 135290. 
https://doi.org/10.1016/j.scitotenv.2019.135290. 
23https://www.chesapeakebay.net/channel_files/28679/influence_of_volkswagen_settlement_agreements_on_chesap
eake_water_quality_final_8-20-18.pdf 
24 Augspurger, Tom, Anne E. Keller, Marsha C. Black, W. Gregory Cope, and F. James Dwyer. “Water Quality 
Guidance for Protection of Freshwater Mussels (Unionidae) from Ammonia Exposure.” Environmental Toxicology 
and Chemistry 22, no. 11 (2003): 2569–75. https://doi.org/10.1897/02-339. 
25 Cope, W. Gregory, Robert B. Bringolf, David B. Buchwalter, Teresa J. Newton, Christopher G. Ingersoll, Ning 
Wang, Tom Augspurger, F. James Dwyer, M. Christopher Barnhart, Richard J. Neves, and Edward Hammer. 
"Differential Exposure, Duration, and Sensitivity of Unionoidean Bivalve Life Stages to Environmental 
Contaminants." Journal of the North American Benthological Society 27, no. 2 (2008): 451-62. Accessed September 
23, 2020. doi:10.1899/07-094.1. 



exacerbating eutrophication. Ammonia is a pressing issue across the Commonwealth; Virginia 
must take steps to address emissions and deposition. The problems associated with ammonia 
emissions have been clearly documented by the scientific literature with mounting evidence and 
documentation over the past four decades. Still, DEQ has yet to address these problems in any 
substantive way.   
 

ii.     The role of litter additives in controlling air emissions 
 
Litter additives are used by growers to manage ammonia air concentrations within the houses in 
order to protect bird health and this has environmental benefits by reducing ammonia emissions 
from houses. While improving the effectiveness of litter additives remains an area of emerging 
research, these methods have been verified by the peer review literature for a quarter of a 
century. Moore et al. 1996 which has been cited by over 120 other peer-review papers, 
documented these effects suggesting that “the results of this research indicate that alum 
[Al2(S04)3-18H20], ferrous sulfate (FeS04-7H20), and phosphoric acid (H3PO4) dramatically 
reduce ammonia volatilization from litter.”26  Several studies have followed up on Moore et al. 
1996.  
 
The Chesapeake Bay Partnership has previously established efficiencies associated with this 
treatment.27 Currently, these efficiencies are still under review but the Chesapeake Bay Program 
Best Management Practice Reference Guide suggests these “will be available in future 
editions.”28 Maryland has set a goal to achieve litter treatment at 75 percent of facilities in their 
Phase III Watershed Implementation Plan to achieve nutrient reductions.29 Delaware has set a 
goal of achieving litter Amendments on 7,269 acres.30   

 
In these circumstances, these solutions are not novel and should be considered and evaluated as a 
part of management efforts. This documentation shows (1) there is scientific evidence that litter 
amendments reduce air emissions, (2) the Chesapeake Bay Partnership is working to establish 
efficiencies related to these additives, and (3) partner states are already pursuing implementation 
related to this practice. This permit reissuance, which will extend to 2030, should at a minimum, 
evaluate the current use of this practice.   

 
iii.    DEQ’s authority on this issue 
 

We are not aware of any action DEQ has taken to address ammonia emissions from poultry 
houses, despite the fact that nitrogen deposition from such emissions degrades water quality.  

 
26 Moore, P.A., Jr., T.C. Daniel, D.R. Edwards, and D.M. Miller. 1996. Evaluation of chemical amendments to 
reduce ammonia volatilization from poultry litter. Poult. Sci. 75:315–320. 
27 http://archive.chesapeakebay.net/pubs/BMP_ASSESSMENT_REPORT.pdf See page 30 
28 Chesapeake Bay Program. 2018. Chesapeake Bay Program Quick Reference Guide for Best Management 
Practices (BMPs): Nonpoint Source BMPs to Reduce Nitrogen, Phosphorus and Sediment Loads to the Chesapeake 
Bay and its Local Waters. https://www.chesapeakebay.net/documents/BMP-Guide_Full.pdf See page 3-4 
29https://mde.maryland.gov/programs/Water/TMDL/TMDLImplementation/Documents/Phase%20III%20WIP%20R
eport/Final%20Phase%20III%20WIP%20Package/Phase%20III%20WIP%20Document/Phase%20III%20WIP-
Final_Maryland_8.23.2019.pdf See page B-6 
30http://www.dnrec.delaware.gov/swc/district/Documents/CB%20WIP/DE%20Phase%20III%20WIP%2008232019
%20with%20appendices.pdf  

http://archive.chesapeakebay.net/pubs/BMP_ASSESSMENT_REPORT.pdf
https://www.chesapeakebay.net/documents/BMP-Guide_Full.pdf
https://mde.maryland.gov/programs/Water/TMDL/TMDLImplementation/Documents/Phase%20III%20WIP%20Report/Final%20Phase%20III%20WIP%20Package/Phase%20III%20WIP%20Document/Phase%20III%20WIP-Final_Maryland_8.23.2019.pdf
https://mde.maryland.gov/programs/Water/TMDL/TMDLImplementation/Documents/Phase%20III%20WIP%20Report/Final%20Phase%20III%20WIP%20Package/Phase%20III%20WIP%20Document/Phase%20III%20WIP-Final_Maryland_8.23.2019.pdf
https://mde.maryland.gov/programs/Water/TMDL/TMDLImplementation/Documents/Phase%20III%20WIP%20Report/Final%20Phase%20III%20WIP%20Package/Phase%20III%20WIP%20Document/Phase%20III%20WIP-Final_Maryland_8.23.2019.pdf
http://www.dnrec.delaware.gov/swc/district/Documents/CB%20WIP/DE%20Phase%20III%20WIP%2008232019%20with%20appendices.pdf
http://www.dnrec.delaware.gov/swc/district/Documents/CB%20WIP/DE%20Phase%20III%20WIP%2008232019%20with%20appendices.pdf


The agency has no records on type or use of litter amendments. While DEQ has suggested it does 
not have authority to address ammonia issues within this water permit, we respectfully disagree, 
for the reasons set out below.   

 
DEQ’s authority, acting for the Board, is sufficiently ample to require poultry operators to 
submit to DEQ data regarding litter additives. Indeed, the agency is tasked with taking “all 
appropriate steps to prevent [water] quality alteration contrary to the public interest or to 
standards or policies thus established [by the Board],”31 including conducting “investigations, 
studies, and research to discover methods for maintaining water quality.”32  Further, while the 
underlying statute identifies several matters to be included in a regulatory program governing the 
”storage, treatment and management of poultry waste,” it also clarified that those matters are 
only the “minimum” possible steps.33 Thus, the proposed requirement for poultry operators to 
provide data on litter additives to allow consideration and development of  new strategies to 
reduce nutrients in poultry waste falls directly within the ambit of that statute. 34    

 
iv. Other means of obtaining litter additive inventory 

 
There were suggestions during the technical advisory committee process that this data could be 
collected through other mechanisms. While we are open to other considerations, there are broad 
questions as to how and even if this data could be collected outside of a regulatory framework.  
First, it is unclear that any other entity would have a comprehensive list of producers across the 
Commonwealth. Second, the duty to respond is critical to developing a comprehensive and 
accurate set of responses. Finally, the concept of industry-collected data has been discussed for 
several years and yet there is still no product to show for it at the time of writing this letter. For 
those reasons, we urge DEQ and the Board to include this simple reporting requirement, 
which can be crafted in a manner both to protect producers’ interests in confidentiality and 
also to be minimally burdensome.  
 

 
2. End-user records should be required to be reported to the agency 

  
In August 2019, Virginia issued its Final Phase III Watershed Implementation Plan to achieve 
nutrient reductions to restore the Chesapeake Bay by 2025. In this plan, the agency committed to 
improving poultry litter transport accounting through its Initiative 30, specifically citing the need 
to verify end-user implementation of nutrient management practices. Currently, these records are 
required to be maintained by the end user but are not required to be reported to the agency, 
although the agency currently has the authority in the permit to ask for them. Further, our 
understanding is that DEQ has not requested this information in any comprehensive or regular 

 
31 § 62.1-44.15(3a) 
32 Va.Code § 62.1-44.15 (4) 
33 Va.Code 62.1-44.17:1.1. .  
34 Indeed, it can hardly be disputed that DEQ has authority under the Clean Water Act and the State Water Control 
Law to regulate entities, like the poultry facilities at issue here, to the extent they are operated in a manner whereby 
pollutants are discharged to waterways through point sources.  See, eg., National Cotton Council v. EPA,  553 F.3d 
927 (6th Cir. 2009) (explaining that pesticide residues reaching waterways via dispersal through the air can be 
pollutants discharged from a point source requiring a NPDES permit); Peconic Baykeeper, Inc. v. Suffolk County, 
600 F. 3d 180 (2nd Cir. 2010) (same) .  



manner. DEQ explained in the TAC process that it intends to collect this information using a tool 
that has been under development since 2007. It is unclear why it has taken so long to develop 
this tool and why the tool should even be considered necessary, given that records could be sent 
via regular mail or even email. In the absence of required reporting by end-users of litter, there 
are serious questions as to whether DEQ can verify that end-users are following the regulatory 
requirements of this permit and indeed, whether or not there are additional obligations under the 
Clean Water Act.35  

 
Access to this data for the agency and aggregate access to the public and external agencies has 
significant value on many levels, beginning with improving the ability to verify that end users 
are following the current requirements (e.g. litter application and stockpile covering 
requirements) and improving understanding of trends in litter transport.   
 
Some stakeholders have suggested that this requirement would be overly burdensome and would 
be ‘detrimental’ to the poultry industry. Given that these records are currently required to be kept 
under the current regulation and that DEQ already has the authority to request these records at 
any time, we strongly disagree that any meaningful burden could be found beyond sending an 
email or a letter by mail on an annual basis.  
 
We acknowledge there are likely end users receiving litter who do not understand their 
responsibility to comply with the permit— including the requirement to provide data to DEQ 
upon request. We further acknowledge that this change could potentially be perceived as a 
disincentive for those end users to receive litter. Surely, however, the answer to this situation is 
for the agency to do a more thorough job of educating regulated entities of the regulation, not 
allowing those who don’t know to remain unaware of the current regulation. We fully support 
Watershed Implementation Plan initiatives to move poultry litter out of high-concentrated areas 
of Virginia but achieving these efforts shouldn’t come at the expense of enforcing the 
requirements of this permit.    
      
It has also been suggested that this reporting requirement will encourage the use of commercial 
fertilizer instead of poultry litter, the latter of which has substantive benefits over commercial 
fertilizer when sustainably applied. In our view the diversion to commercial fertilizer is highly 
unlikely because the low cost of poultry litter relative to commercial fertilizer will ultimately be 
the most important driver. Further, if some producers do refrain from using poultry litter, that 
could subsequently result in its decreased cost, which will incentivize use by other end users.  
Agricultural producers are historically very savvy at pursuing low-cost alternatives. Thus, in our 
view, the market rates and access to poultry litter are going to dominate incentives with or 
without reporting requirements, and DEQ should avoid making management decisions based 
upon the illusion that this policy will significantly influence the litter market.   

 
Finally, poultry litter represents a waste-product generated by the poultry industry. It is not the 
state’s responsibility to hold the market value of this waste product unharmed; rather, it is the 
industry’s responsibility to ensure there is a sustainable—and water quality protective—outlet 
for that waste.   
 

 
35 See supra note 25.  



In conclusion, Virginia DEQ should follow through on Virginia’s Phase III Watershed 
Implementation Plan commitment to require end users to report records on a regular basis.  
 

3. Temporary stockpiles should be covered as soon as possible to minimize runoff, 
leaching and emissions. Further, the site of temporary stockpiles should be rotated 
to avoid groundwater buildup of pollutants.   
 

The technical advisory committee focused a significant amount of time evaluating whether 
current cover requirements should be extended. This suggestion largely stemmed from a 
workshop synthesis report from 2004. This study suggested that uncovered piles have the 
potential to have similar leaching losses to covered piles; it is also worth noting that even in this 
study, ammonia concentrations below the covered piles was in fact lower (although not 
statistically significantly different) than uncovered piles. 
 
Binford et al. Page 16: “The average amount of inorganic N in the soil under the four poly 
covered piles was 13 lbs, while the average under the no-cover pile was 16 lbs. Because there 
was no significant difference in amounts of N found in the underlying soil between the poly 
covered and no-cover piles, this suggests that N is moving from the litter into the soil as 
ammonia.” 
 
This work has never been published in a peer-reviewed journal, to our knowledge. One co-
author, Mr. Malone, who presented to the technical advisory committee, suggested the reason for 
not achieving peer-review was that “it would be difficult to publish work like this in a peer 
reviewed journal.”  We are unclear why that is the case, given there are several peer-reviewed 
studies on this subject and these results contrast to what is in the scientific literature. Thus, the 
lack of technical peer review raises critical questions about utilizing this study as the basis to 
eliminate a protective measure.   
 
In order to evaluate these questions, we performed a review of the scientific literature on the 
subject of cover for stockpiles. Very few studies consider implications within a 14-day period; 
however, several studies have considered long-term implications of uncovered piles. These 
results indicate that several factors play an important role in both leaching and runoff losses from 
piles, including rainfall, soil type, temperature, climate, moisture, and other chemical and 
biological factors. Over long periods of time, several studies demonstrate substantial leaching 
and runoff losses from uncovered piles, and in many cases, these are greater than for covered 
piles (see Attachment 2, ppt). Therefore, while these results do not directly consider the 
timescale of 14 days, they do provide some important insights.   
 
First, the studies suggest it is clearly possible for various pollutants to leach into the ground and 
runoff into surface water, and these risks are elevated at longer time scales. Second, these losses 
are highly variable based on conditions that are not fully understood. Finally, the effect of cover 
on mitigating these losses is also variable with some instances of tremendous benefit and some 
instances of minimal benefit.   
 
From these points, it is clearly inappropriate to rely on a single study (Binford et al.) to conclude 
that a covered stockpile does not provide enhanced protection to groundwater and surface water.  



While covered piles do not necessarily eliminate or reduce leaching and runoff in every situation, 
they are highly likely to reduce runoff risk at large. For instance, during intense and unexpected 
rain or storm events a covered pile is at a reduced risk.   
 
An additional factor influencing the impact of these piles is their role in ammonia air emissions.  
Covered piles produce substantially lower ammonia emissions (and thus retain higher nitrogen 
content) than uncovered piles. Several peer-reviewed studies around the globe have 
recommended covering stockpiles to reduce ammonia emissions. Shah et al. 2013 suggested tarp 
treatment produced emission rates 45 percent lower than uncovered treatments.36  Sagoo et al. 
2007 estimated plastic-covered treatments lost less than five percent, whereas other treatments 
had losses of 12 to 16 percent. They go on to say, “These measurements provide a good example 
of ‘N pollution  swapping’ (i.e. an NH3 reduction strategy increasing NO3 leaching losses) and 
highlight the need to develop integrated manure  management strategies that consider all N loss 
routes and forms.”37  Priekulis et al. 2018 suggested covering stockpiles with plastic ranked as 
the most effective manure storage measure for reducing ammonia emissions from poultry litter 
with up to a 60 percent reduction expected.38 Miles et al. 2012 suggested, “Practical applications 
to reduce NH3 emissions on the farm may include covering litter stockpiles to reduce wind flow 
over them.”39 There is ultimately some question as to what proportion of these emissions is lost 
even following spreading, but retaining nitrogen in litter for as long as possible provides the 
greatest chance for plant uptake.   
 
We consulted authors of some of these studies and used the literature values to make 
approximate comparisons between nitrogen losses from leachate, runoff and emissions (See 
Attachment 2, ppt.). Further, we estimated the proportion of emissions which are likely to be 
delivered to the Chesapeake Bay by referencing a recent Chesapeake Bay Program modeling 
effort.40 Our results suggested that the potential loss from air emissions from a stockpile are 2-3 
orders of magnitude greater than runoff and leaching losses. We requested DEQ reach out to 
these experts and we provided contact information; to our knowledge, however, DEQ never 
acted on that suggestion. 
 
An additional finding through this literature review was the recommendation that stockpiles kept 
in the same place year after year (regardless of cover) can lead to the build-up of contaminants in 
groundwater. Liu et al. 2015 specifically suggests, “New regulations should require that poultry 

 
36 Shah, Sanjay B., Haiyan Yao, and Jason A. Osborne. “Storage Method Impacts on Ammonia Flux from Broiler 
Cake and Acid Scrubbers for High Ammonia Concentration Measurements.” Water, Air, & Soil Pollution 225, no. 1 
(December 19, 2013): 1840. https://doi.org/10.1007/s11270-013-1840-6. 
37 Sagoo, E., J. R. Williams, B. J. Chambers, L. O. Boyles, R. Matthews, and D. R. Chadwick. “Integrated 
Management Practices to Minimise Losses and Maximise the Crop Nitrogen Value of Broiler Litter.” Biosystems 
Engineering, Gaseous emissions from Agricultural Systems, 97, no. 4 (August 1, 2007): 512–19. 
https://doi.org/10.1016/j.biosystemseng.2007.03.032. 
38 Priekulis, J., A. Laurs, and L. Melece. “Most Appropriate Measures for Reducing Ammonia Emissions in Latvia’s 
Pig and Poultry Housing,” 2019. https://doi.org/10.15159/ar.19.047. 
39 Miles, D. M., D. E. Rowe, and P. A. Moore. “Litter Ammonia Losses Amplified by Higher Airflow Rates.” The 
Journal of Applied Poultry Research 21, no. 4 (December 1, 2012): 874–80. https://doi.org/10.3382/japr.2011-
00468. 
40https://www.chesapeakebay.net/channel_files/28679/influence_of_volkswagen_settlement_agreements_on_chesap
eake_water_quality_final_8-20-18.pdf 



litter stacks are relocated to a new area each year.”41  We encourage the agency to include 
protections to avoid site reuse that can lead to groundwater contamination.   
 
Finally, we note here that DEQ’s failure to holistically consider ammonia emissions’ impacts 
from poultry production litter as a part of its management strategy that would have led to 
decisions that ignore the largest potential source of pollution and, ultimately would have had 
significant implications that were not even considered. As of December 2020, DEQ had 
proposed to roll back the cover requirement without, apparently, even considering implications 
for ammonia emissions.42 In the future, DEQ should always consider implications of 
management decisions upon air impacts to water, in addition to runoff and leaching.       
 
In conclusion, it would not be protective of groundwater or surface water (due to runoff, 
leaching, and emissions) to rollback the current 14-day requirement for covering temporary 
stockpiles. Further DEQ should consider 24-hour covering requirements and site rotation to 
minimize impacts to water resources.   
 
Conclusions 
 
Thanks again for this opportunity to offer comments, participate in the Technical Advisory 
Committee and this overall process and we look forward to ongoing discussion on this subject.  
 

Sincerely, 

 
  

Joseph D. Wood, Ph.D. Phillip Musegaas Margaret L. “Peggy” Sanner 
Virginia Senior Scientist Vice President of Programs 

and Litigation 
Virginia Executive Director 

Chesapeake Bay Foundation Potomac Riverkeeper 
Network 

Chesapeake Bay Foundation 

 
CC: The Honorable Matt Strickler 

The Honorable Ann Jennings 
David Paylor 
Neil Zahradka   
Melanie Davenport 
Beth McGee 
Jay Ford 
Mark Frondorf  

 
41 Liu, Jian, Peter J. A. Kleinman, Douglas B. Beegle, Jennifer L. Weld, Andrew N. Sharpley, Lou S. Saporito, and 
John P. Schmidt. “Phosphorus and Nitrogen Losses from Poultry Litter Stacks and Leaching through Soils.” 
Nutrient Cycling in Agroecosystems 103, no. 1 (September 1, 2015): 101–14. https://doi.org/10.1007/s10705-015-
9724-3. 
42 At that point, we asked for an additional meeting of the TAC to present results of a literature review. 
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