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Poultry and Manure Produc
Eastern Shore

Executive Summary

is historically an area of concentrated poultry productiomn the Delmarva Peninsula.
Although family -owned poultry farms have been a part of life ithis regionfor
decades, the size and number of industriatale factory farms have exploded in recent years
especially in Accomack County In 2014, Accomack County had 254 chicken houses on 51
farms. Between July 1, 2014, and December 31, 2019 that number nearly doulited total
of 480 chicken houses on 83 farms, with another 19 houses permitted but not yet built,
according to the Accomack County Planning Commissiofh While the old generation of
houses(about twenty years ago) were around 45@et long and could hold ®,000 to 30,000
birds each, the new facilities arewo hundred feet longerand can holdup to 45,000
chickens?

T he Eastern Shore of Virginia, which consists of Northampton and Accomack counties,

The Environmental Integrity Project (EIP) analyzed poultry farm fertilizer

management records (called Onutoughant manageme
public records request from the Virginia Department of Environmental Quality

(VDEQ). We found that 70 of the 83farmsin Accomack County for which records

were availablehave the capacityto produce over 85 million birds per yeawith a

manure output of approximately 137,000 tons® M ost of this manureis spreadon

cropland atother farmsin Accomack County.* M anure insuch large amounts

overwhelmsthe capacity of cropgo utilize the phosphorusand remove itfrom the

soil. This overload leads taunoff of phosphorus inb groundwater, waterways, and

ultimately, the Chesapeake Bagnd
coastal baysfeedingalgae blooms
andlowoxygeno dead .6zone
Manure over-application also
contributes tounhealthy levelsof

fecal bacterisand pathogensn
streams and river®n the Eastern
Shoreg rendering them unsafdor
swimming.

This report summarizes the state of
the poultry i ndusj
Eastern Shore andg : , ok =
enforcement eférts to minimize the 4 38 By et %
i mpact on Vi rgi ni Thenumber of poultry houses in Accomack Gasmtgarly doubled

people. EIPanalyzedfour years of over the lagive years. Many of the operations are not following stat
water monitoring data for & stream regarding the handling of manure and the maintenance of accuratt

and river monitoring locations



provided by VDEQ. We also examinedl17 inspection reports for the76 poultry farms for

which theserecords were available onthetsat e 6s East er mOpBuitrgpfarsm, as we
nutrient management plans and litter transfer records. For a full discussion of methodology,

see Appendix A.

Compliance with and enforcementof manure managementulesfor these poultry
operations has been problem. In a review of inspection reportgrovided by VDEQ),
EIP found that 74 percentof inspected farmshad a compliance problem from May
2017through April 2019 (This wasfor 56 of the 76 poultry operationsfor which
theserecords were availablg Despite these widespread problems, stategulators
imposed no penalties orany of the poultry operations: The majority of violations
were cases in which poultry farms had outdated or absent paperworkvith 45

| percentof the 76 farms
in violation. Thirty -eight
percent ofthe inspected
poultry farms had
residual manure found
around poultry houses,
storage areas, or on
manure pads,and 29
percentimproperly
managed theirdead
birds. Residual manure
left around the farm and
deadchickensexposed to
the elements ompredators
increases the chances of
| these hazards becoming

Runoff from aompost p|Ie Wlth dead chickems dxccomack Coynt a pollution or public
poultryfarm. Photo from an inspection by the Virginia Department o health concern
Environmental Quality.

E | Pabalysis ofVDEQ water monitoring data showedhat several rivers and streams on
Virginiads Eastern Shor e hkighlewlsofibagead Vehilef or s wi m
some of the high levels of bacteria are likely from manure, some of it could also be coming

from geese or other wildlife or from other sources. Twentyvo percent of monitoring

|l ocations tested by t he enShareaveré comammdtedwith) on V
E. coliand 21 percent (15 of 71) were contaminated with enteroccocatslevels that
exceededstaterecreational standard, according to the past four years of state dafsee

Tables 2 and 3)Animal feedingoperations werelisted as the cause of impairment for one of

t he r i ver sEasternShore(LgwenNassa@vadox Creekj.However, most of the

monitoring sites(about 77 percentwere not sampled frequently enough to determine

whetherwater was safe for human contacAccordingtoVi r g i201B\Wafes Assessment

Integrated Report,96 percent of miles of rivers and 92 percent of square miles of estuaries

have not been assessed for recreational ugese Appendix D.



Virginia cansolvethe
environmental and public health
problems detailed in this report
if state regulators take stronger
action to protectthe Eastern :
Shoreand its residentsMore WY XX )
adequate enforcement, :
penalties, and monitoring for ’i m&a
violations from industrial-scale Lo L]_U_l lk’_j xTﬂil_ﬂ_lf | N
poultry operations would help | IR e
reduce pollution andbacterial ' ‘ v
contamination. VDEQ should
also increasets assessmeistof
rivers and estuarieso that
citizens havereliable public

information about the safety of A Texasased company, working on contract for Tyson Foods, built 24 pot

water for recreational activity houses, each 600 feet long, on Pungoteague Road in Accomack County ir
facilities hold a total of about one million birds at a time.

Also helpful would be more

robust tracking of manure and additionafunding from the poultry industry to truck excess
wasteout of the Chesapeake Bay watershed.

Large Amounts of Manure Produced by Poultry

Accomack Countyds Pl anni n goundydadasdgouts houses epor t s
on 51 farms as of July 1, 2014, and80houses on 83 farms as of December 31, 2019, with

another 19 houses permitted but not yet built. The county has projected that th@eumber of

poultry houses will rise to577 by 20238 In response to a public information request April

of 2019, VDEQ sent EIPnutrient management plangor 70 large Animal Feeding

Operations (AFOs)that were active in Accomack County from May 2017 through April

2019° These plansserve as guiding documents for manure management atte application

of poultry litter to fieldsif the farmsalso grow crops.Nutrient management plansare

tailoredtoeadr f ar mds | and, managemen thess/operations and si
show that thesefarms can produce up to85 million birds and 137,000 tons of manureper

year.’® This is a significant increase over the 60 million birdapacity that farms had in2017,

according to state recordgThe data fromthese state records, county reports, and the U.S.
Department of Agr i c diffetent,rarefosa disassion ottldsrnssusege ar e
Appendix B.)

Very few of the poultry farms on the Eastern Shoe of Virginia haveenough cropland to
absorball the manure produced by their chicken€nly one poultry operationin Accomack
County reported to the state that iplanned to applyits manure b its own fields, according
to the nutrient management plangor 2017-2019 that EIP examined* This means that most
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of the poultry operations
must export their manure
to other farms However,
this manuredoes not
travel far. Most of the
litter is sent toother
farmsin Accomack
County, with less than
half of one percent
(about 600 tong exported &
to neighboring
Northampton County.
Other locations that
receivedexported
manure included Sufblk

and Fairfax counties in Most of the poultry operations in Accomack County do not apply manure
Virginia, and North own fieldsbut instead export the littesgoead as fertilizer on the fields of ott

Carolina.’? Exactly what ~ 2ms-

happens toexported manured how much is spreadper acre of farmland-- is not clear
because VDEQdoes not requireall receiving farms to providerecords thatwould show how
that manure was applied.*®

Phosphorus Output and Crop Removal

Nutrient managementplans provide farmers with landspecific manure application rates
based on thenutrient content of the manurethey arespreading and the capacity of their
crops to remove these nutrients from the soih number of soil factors are also taken into
account, such as temperature, soil moiste, acidity levels and the amount ofnutrients
alreadyavailablein the soil.** The goal of these plans is to safeguard agaimsttrient runoff
by avoiding over application

The plansfor poultry farms active in Accomack County in 2017 show that55 had the
capacity to prodice over100,000tons of manurecontaining 1,150tons of phosphorus®®
Records provided by VDEQ of litter transfers shwe that 72 percentof the manure produced
by Accomack County poultry operations remaied in the county.'® According to crop
production estimates from the 2017 USDA Census of Agriculture, anttop phosphorus
removal rates determined by the Virginia Department of Conservation and Recreatjon
AccomackC o u n harvéssedcropland is onlycapable of removings09 tons of phosphorus
from the soilannually.!” That suggests thatarmers are applyingperhaps200tons more
phosphorusto thec o u n fiesitlean the crops can absorbn an annual basis

It should be noted, however, that this doesat take into account how muchphosphorusis
already present in the soil fronpreviousapplications, which would also reducethe ability of
cropsin Accomack County to absorb the nutrient'® Areas with a long history of producing



poultry often have a legacy of oveapplication of manure, and as a result, high soil
phosphorus levels. According to a 2010 report by the Environmental Working Group,
between 75 and 100 percent of soil samples frontdomack and Northampton counties
showed excessive levels of phosphortidt can take years or decades for excessive
phosphorus levels to decreaseven when farmers stop applying poultry litter to fields.

Enforcement

EIP examined recorddor 76 farms thatproduce chickens for the meat industry &tled
0 b r o chickemgdn the Eastern Shore of Virginia. Allof these farms areategorized by

the stateas Animal Feeding Operations (AFOs),meaningtheyaref aci | i ti es wher e
are stabled or confined foa total of 45 days ormoreinany I2nont h p%The od. 6
inspection reports fromther6oper ati ons provide valuable insi:

investigatory and enforcement efforts, as well @ indication of how often farmers are
complying with regulations. The state agency conductthe majority of its inspections
remotely by examining paperwork and ensuring it is up to daféFor farms that have
outdated manure samples, litter transfer recordsr other documents, inspectors may visit to
inspect the property?” These visits
are essential for ensuring that
farmers follow the standards and
regulations set by the state to
protectpeople and the
environment.

Many of the farmsin Accomack
County that stateregulators
inspected haccompliance
problems with 74 percent(56 of 76
farms) having aviolation of some
kind betweenMay 2017 and April
2019. However, the state did not
impose any penalties on any
poultry operationson the Eastern

Shoreqver this time Zpgerlod, Exposed manure as a result of a hole in the manure shed of a pc
according to VDEQ. operation in Onancock, Virginia.

The most commonviolations found

in these inspection reportéincluded outdated or absent paperworkdeadbirds left exposed
to predators andthe elements and residual manure found outside of manure storage asa
Paperworkrelatednoncompliance issuesncluded the failure of farmers to submit required
forms; late submissionsand outdated or incorrect information on manure or soil samples,
transfer recordspor nutrient managementplans. Far me r s 6 progedylsubmitthege o
documentsunderminesthe ability of state regulatorso monitor and keep agricultural
pollution sources in check Poor reporting bypoultry operationsalsoundermines the
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Figure 1. Map of Poultry Operations and Violations on
Virginiads Eastern Shore
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The map above shows the locations of poultry farms in AccomackitGdhatyed and orange dbiswing those tha
had violations in 202019.SourceVDEQ inspection repotts.



At seven poultry operations, inspectors found more birds ite than the number indicated

by the farmsd nutrient management clpdrans and

r

violation, and means that more manure is prod

nutrient management plan. For example, according to 2018 inspection report for one farm
in Belle Haven, Virginia, thefarmer haddouble the number of chickens orsite than was
stated on thef a r nufriesnt management plan oistatepermit registration statementA
month later, the stateaccepted an amended registration statement for the fatm
retroactively reflect this expansion, from three to five chicken houseBut because the
expansion occurred years earliethe changecould not have allowedthe requiredadvance
public notification and comment periodfor neighbors whomight have objected beforéirds
were placed in the new houses.

According to state regulationg® farmers must properly dispose of dead birds amkgep them
covered in compost sheds to limit exposures to potential disease vectors, like predatory
birds.?® Of the farms inspected fronmMay 2017 tirough April 2019, 22 failed to properly
compost theirdead chckens with problems that included allowing water to enter compost
sheds according to state records’ Animal mortalities that have not been properly disposed
of canencourage the growth of pathogens artiecome public healthproblems Comments
from state inspectors examining poultry operationdescribe uncovered mortalitiesesulting
in strong odors and liquid sludge leaking from compost pileBy properly composting
manure and mortalities, producers can avoid rotting and putrefaction their sheds.

Manure left exposed in any part of the farntcan be flushed by rain intestreamsand seep
into groundwater. The waste can also grouly larvae and pahogenic bacteria and viruse¥.
By following proper proceduresfarm operators can prevent thse consequences and
contamination of waterways and groundwatef®

State regulators usually do not penalize farms for these violationsstead, poultry

operationsare asked to takeorrective actiors within a certain period, usually within a few
months for manure or mortality violations or by the next inspection date for incompleter
outdated paperwor k. The ma jooypertorynedorfce pérDE Q0 s
year. This meansaccurate records might not be available for review until the folving year,
creating gaps in data andeducingthest at e s abi |l ity to monitor

Some farms are repeat offenderaith one Accomack Countyfarm physically inspectedsix
separateimes betweenMay 2017through April 2019. State regulators fand the farm to be
in violation during all but one of those inspections fonaving residual manure around
houses or storage areas. For a poultry farm to be inspecthis often, and thento repeatedly
ignore warnings from VDEQ, is an example oftheweakne s i n t he stateds
penalizing farms for violations® As stated previously in this reportVDEQ did not take any
enforcement actionor imposeany penalties on anypoultry operations in Accomack
County from May 2017 to April 2019. However, the state agencydid take a more modest
stepby sending warning letterdo 13 of the 56 poultry operations that violated regulations
during this time. The complianceproblems outlined in those letters includexposed
manure, improper waste storage, missing paperwor&nd improper composting

t
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h e
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Damaged Waterways

Exposedpoultry litter and
improperly managed wastean
result in runoff of pollution

into nearby streams and rivers.
VDEQ is responsible for
monitoring the waterways of
Northampton and Accomack
countiesand maintainsseveral
monitoring locations upstream |
and downstream oflarge
farms.®! Severalsitestestedby
the statebetween 2016 and
2019had especiallyhigh levels
of bacteria One monitoring
location on Sandy Bottom
Branch had 8,000enterococci bacterigoer 100mL of water near a poultry farm in Accomack
County in 2016.

Several inlets and waterways in Accomack County are impaired by b
which could come from manure runoff, wildlife, or other sources.

In order to meetV i r g ihealthss@rslards for swimming and other watetontact

recreation,no more than ten percent of samplesan exceed?35E. coliin freshwateror 104

enterococci bactea in saltwater®* E. coliand enterococci ardound in human and farm

animal manure, as well as in waste from wildlifeHigh levels ofE. coliand enterococcican

indicate the presence of other pathogensf a wat er way ecxeawmds Vi rgin
standards for theséndicator bacteiia, the state recommends avoiding any recreational

contacti even raftingor fishing.®®* Waterways are tested for the presence Bf coliin

freshwater and the presence of enterococci in saltwatér. colidie in saltwater, while

enterococci carlive in saltwater). Brackish waterways may be tested for botlypes of

bacteria.

BetweenJanuary 2016 andJuly 2019 water quality monitoring by the stateon Vi r gi ni ad s
Eastern Shoreshowed that 22 percent of monitoring locations (17 of 76) were contaminated

with E. coli(meaningthat samplesat these locations exceeded theealth threshold more

than 10 percent of the timegand 21 percent (15 of 71yvere contaminated with enteroccocus

at levels bo high to be consideredsafefor water contact recreation See Tables2 and 3,

below, for the waterways tested for bacteridt should be noted that while some of these

polluted waterways were downstream from poultry operations, others were in areas with

factory farms anywhere nearby for example, near the Eastern Shore of Virginia National

Wildlife Refuge. This suggests that waste from geese and other wildlife, or other land uses,

could be contributing to the bacteria levels.



Table 2.Virginia Eastern Shore Waterwalyfonitored for E.
ColiBacteria, 2012019

Number of Percent UgBSSt
Total SEMEES & Measured
Waterbody Station ID Over the Samples .
Samples . (E. caoli
Recreational Over per
Standard Standard 100mL)
7- 0
Parker Creek PAR003.09 22 16 73% 2,064
. 7-
Hunting Creek HUNOO1.88 20 11 55% 6,131
. . 7- 0
Little Mosquito Creek LTM000.80 20 10 50% 5,794
(P;‘;t)“t Branch (Accomack 2 perg00.80 22 11 50% 3,076
7- 0
Assawoman Creek ASW003.36 22 10 45% 19863
7-
Holdens Creek HLD002.67 21 9 43% 588
Nassawadox Creek 7-NSS001.62 21 9 43% 14136
7-
Gargathy Creek GAROOL.80 20 8 40% 4,352
7- 0
Pungoteague Creek PUN002.12 20 8 40% 633
. 7-
Kings Creek KNS000.40 21 8 38% 3,088
7-
Occohannock Creek OCH003.82 21 8 38% 7,270
. . 7-
X-Trib. To Pitts Creek (Ptt) XAEQ01 42 24 9 38% 9,208
Sandy Bottom Branch 7-SBB000.17 22 8 36% 3873
. 7- o
Parting Creek PRT001.30 20 7 35% 561
7-
Cape Charles Harbor CCHO000.43 21 7 33% 1,261
7-
Hungars Creek HUG001.24 21 7 33% 1,725
7- 0
The Gulf THG000.36 21 7 33% 1,067
NoteeA waterway exceeds Virginiads recreational water quality s

assessment period exc é&ecdlipe B0B mililites bf avatey (235 CFUMADOMT.) oul®4 nunsbér addodcter
per 100 milliliters of water (No0./100mL). The sampling stations listed in this table exceeded that standard mvitrelfdequently,
percent of samples or more containing at least 235 CFU/1B0quli ofVaterways are generally sampled every otithr Whis

table only includes waterways which are considered to have levels of bacteria higher than is considered satevifgr recreational
Waterways with fewer than 20 samgkesin this fowyear period are excluded.



Table 3. Virginia's EasteShore WaterwaydMonitored for
Enterococcus Bacteria, 204919

Waterbody

Parker Creek

Holdens Creek

Pettit Branch (Accomack

Co)
X-Trib. To Pitts Creek
(Ptt)

Sandy Bottom Branch
Assawoman Creek
Nassawadox Creek
Hunting Creek

Cape Charles Harbor
Parting Creek

Kings Creek
Occohannock Creek
Hungars Creek

Little Mosquito Creek
The Gulf

Gargathy Creek

Pungoteague Creek

Note:A waterway x c e e d s

Station ID

I73-AR003.09
L-LD002.67
Z’-ETOOO.BO
)7(-AE001.42
;-BBOOO. 17
XSW003.36
L-SSOOLGZ
L-U N001.88
ZI-CHOOO.43
IZ’-RTOOLSO
L-NSOOOAO
(7)-CH003.82
L-UG001.24
Z:I'MOOO.BO
'7I'-HG000.36
(73-AR001.80
IZ’-U N002.12

Virgi

Total
Samples

22
21
22
24
22
22
21
20
21
20
21
21
21
20
21
20

20

ni aodos

Total Percent Highest

Samples of Value

Over the Samples  Measured

Recreational Over (enterococci

Standard Standard per 100mL)
20 91% 825
17 81% 1,100
17 7% 4,700
16 67% 8,000
13 59% 8000
9 41% 800
6 29% 800
5 25% 800
4 19% 330
3 15% 340
3 14% 550
3 14% 170
2 10% 60
2 10% 130
2 10% 100
1 5% 440
1 5% 190

recreational water quality

standar

assessment period exi@edumber of enterocopeud 00 milliliters of water (No./100mL). The sampling stations listed in this table
exceedebat standard more frequently, with 10 percent of samples or more containing at least 104 No./100mL of enterococci.
Waterways are generally sampled every other month. This table only includes waterways which are considerbddtzhave levels of
highe than is considered safe for recreational astatgyways with fewer than 20 santghkesin this fouyear period are excluded

VDEQ doesndt

a l

ways

results which maynot accurately repesenta
percen(or 59 of 76) of locations monitored foiE. coliand 76 percentof those monitored for

monitor
water way

10

frequently
0s

t hroug
i Byvemtyeighte n t

st a



enterococcus were nomonitored frequently enoughbetween 2016 and 201 reliably
determine whether they metecreational health standardsAnother resource that the public
can use todecide whether or not to go swimmingpr rafting in a waterway isVDE Q0 s

oWat er

square miles of estuarieand 28 miles of rives0 n

as impaired for recreational uses'he impairment of one estuary, Lower Nassawadox
Creek,wasdirectly attributed to animal feedingoperations. However, the stae agency has
failed to assessore than90 percent of rivers anestuariesto determine whether hey meet
recreational standardgsee AppendixC). This leavesthe public with no reliable and
comprehensivesource to determine if waterways are safe for reatéon, andit slows action

to clean up polluted waterways.

Figure 2. VDEQ Sampling Locations that Failed to Meet
Bacteria Standards , 2016-2019

Crstield

X-Trib:

To Pitts
Creek (Ptt)

Holdens Creek

Pettit Branch G
Hunting Creelg& gk Co) Breek

Sandy Botto:

Branch Yittle ” Critatdaau:

Mosquito”

Assawoman
Creek

i ireek

argathy

Parker Creek

Pungoteague

Creek

Occohannock
Creek @
Nassawadox
Creek
@

Hungars Creek
®
The Guif
[

Kings Creek

Cape
Charles
Harbor -

Parting Creck:

Water Quality on Virginia's Eastern
Shore, 2016-2019
. Exceedance of Health Scandard for E. coli or Enterococcus
USA Counties

Note:This map depicts monitoring stations that are monitored by the Virginia DepB&rimettroéntal Quality on

Virgi

where sample results

rginia

exceedingly high levels of bacteria Eeittwr or enterococcus).

11

n i a Oes Theveaterivays that teebecstations are monitoring areHabhllgoint is a monitoring station
exceeded Vi

D e maetivity doeta t

Qual ity Ass e s.@meording fothe 201Breport, abdutsRke por t
Vi r EpsternSeor@ were designated

of

C



Conclusion andRecommendations

The number of poultry houses imAccomack County hasnearly doubled over the last five

years. The growing concentration of birdsproducing millions of pounds of manureis

contributing to poor water qualityonVi r gi ni a 0 s .|lEbeabreésidentsdesBrieo r e

waterways that areclean and healthyfor swimming, fishing, boating tourism and

aquaculture Virginia can help protect itscitizens and the environment by better monitoring
industrial-scale poultryoperations andensuring that pollution managemenstandardsset by

the state are enforcedheaningfully. Runoff from manureunder mi nes t he Common
ability to meetits pollution reduction targets forthe year2025 under theE P A tegional

Chesapeake Bay cleanup plamiso calledthe Bay Total Maximum Daily Load.)

State records show that over quarter ofthe poultry operationsi ns pected on Virgi
Eastern Shore did not properly managdead birdsfrom May 2017 toApril 2019 This can

create anodor nuisanceand bacteriathreat for neighbors. Another common problem is

residual manure left exposed to the rain on poultry farmsjlowing pollutants to run off into

nearby streamsVirginia needs to impose more penalties on poultry operations thdb not

properly manage theianure anddead birds VDEQ should also work harder to ensure

that industrial-scale poultry operations ar@roperly reporting their bird and manure

production to state regulators, as required by law, and turning in factual and timely

paperwork Without accurate reportingand increased transparencyit is impossible for

Virginia to conduct proper oversight and potect public health and the environment.

Robustt r acking of manure transported from Virgin
regulators toaccurately monitor and assess the spreadingrainure on fieldsand the

impact on waterways Virginia has aprogramthat provides a financial reward tgpoultry

operationsthat transport their manurefrom farmsthat arealready overloaded taother

farms outside of the ChesapeakdBay watershed® This program, called thePoultry Litter

Transport Incentive Program is astep in the right directi, but it is limited*® and purely

voluntary d meaning thatit will never accommodateall the farmsor deal with the bulk of

the problem

TheVi rgini ads Department of Epenalizeviolatioreshbyt a | Qual
poultry farms encourageshe operations thatignore thelaw. Lax enforcement mposes a

burden on theland, water, andthep e opl e of Vi r gi.Byinw@activEhast er n S|
enforcing pollution control rules for large livestock opeations and more frequently

monitoring water quality in streams and riversVirginia will be able tobetter prevent

manure runoffinto its waterways The result will be an improvement in water qualityso

that residentsof the Eastern Shorean once agairsafely swim and fish in their waterways

without concerns about contamination.

12



Appendix A:Methodology

Manure and Phosphorus Production

EIP estimated phosphorus content of manurgrom the manure production capacity in
Nutrient Management Plans)using estimation factors from Virginia Department of
Conservati on drDd RRar@mt Managenent 8tandads and Criteria.®’

1 We assumed that broiler chickens generated 1.25 tooislitter per 1,000 birds,
according to DCR6s Nutrient Management St a
that broiler litter contained an average of 52.18 pounds of phosphate per ton of litter
(22.81Ibs. phosphorus/ton) on an asis basis, according to ggnates from the Virginia
Cooperative Extension®®

Crop and pastrreland acres are fromth€ e nsus of Agricultu®teds tabl
Phosphorus removal rates are from the Virgini
and Criteria, and we adjusted themrbm phosphate to phosphorus using a factor of 0.4364

(elemental phosphorus accounts for 43.64% of the molecular weight of phosphate). We

included the following crops in our analysis, where data was availablBarley, corn for

grain, hay, alfalfa hay, sorglam for grain, soybeans, and wheat.

Number of acres spread wittmanure fertilizer, number of farms applying manure fertilizer,
and total acres of croplandirefrom the 2017Census of Agricul“®ureds ta

Water Quality

EIP requested monitoring déa for all water quality monitoring stations in the Northampton

and Accomack counties fromJanuary of2016 throughJuly of 2019 from the Virginia

Department of Environmental Quality. Sincesome stations are notnonitored frequently

enough to calculate a monthly geometric mean, our analysis Bf coli data was conducted

using Virginiads criteria of no more than ten
and the enterococci standard df04 CFU/100mL. ** We limited our analysis to sites that

were sampled regularly over the time period we reviewid.e. sites that had at least 20

samples.
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Appendix BDataDifferences Between State Recordsounty
Reports,andU.S.D.A. Farm Census

The U.S. Department of Agriculture condwets anational agricultural census every five
years, most recently in 20L7EIP examined thefarm census data for Accomack Countyhat
year and found that the numbers were incomplete, missisgmepoultry farms that are
documented in more detailedstate ard county records and reportdor the same yearEIP
usedthe figuresin the more completeand currentstate and local records for this report.

According to the 2017 Agricultural Census,therewere 53poultry farms in Accomack

County that produced a total of 29,25833 chickens for the meat industry that yeat?

However,t he censusds poultry production numbers a
correlate with the poultry production capacitystated inthe nutrient management plans of

the farms that should have been captured in the 2017 USDA Censtis.

Virginia Department of Environmental Qualty records (nutrient management plans) for that
same yearshow 57 poultry farms with the capacity to producemore than twice as many
birds, 60,011,437 T h e s nuiénter@arsagement plangor 2019 show70 poultry farms
with the capacity to produce85,732,237birds.

Accomack Countyds Rsbuadandpartgndidatengthathé coenty had51
farms and254 poultry houses as of July 1, 2014, an83 farms with 480 poultry houses as of
December 31, 2019

The 2017 U.S. Department of Agriculture farm census undercounted the number of
chickens andfarms, so EIP relied on more accurate state and county recortls.
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AppendixC:

Recreati onal Use Status of R i
Eastern Shore, 2018

Note:Map of rivers and estuaries impaired for recreationdt usaliby freshwater rivers or enterococcus in saltwater
estuaries, as reported by the Virginia Department of Environmental Quality in their 2018 Water Assessment Integrated
Report.
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