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sz, chieride, total Kjekdabl mitropen, aud total dissotved solids. Samples were obtained
from groundwater-monitoing wells ocated ammnd dairy wastewater lagoons that were
lined with clay, concrete, or synthetic membranes. Mean nitcaie concentrations were
sigpificantly higher in gromdwater samples taken in the vicinity ofkagoons with clay lines.
Lagoons with synthetic luers produced the lowsst mean grownswater concentrations of
ammonia and sitvate. Mean concentrations for all contaminants teaded to increzse 25 the
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Editors note:

This paper is the second in @ two-part series
about the envirommenial heaith impact thar dair-
i3 have on local communities. Part ], published
int the July/August 1999 issue of the Journsl, fo-
cused on health concerns resulting from ground-
wittey contamination, odor, flies, and dust, Par
II addresses the specific problem of groundwa-
 ter congmination from nearky dmry_fe:dluts amd
wastewater lagoons.
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Introduction |

New Mexico ramks 13th in the naton tn
amount of milk pmduced. Growth of this in.
dusiry has been phenomenal in the last de-
cade—especially in New Mexico. Tn 1970,
milk production in New Mexieo totaled 304
million pounds; by 1995 it had increased to
3,623 million pounds (1),

Concern is growing about conmamination
from dairy feedlots asan environmentai point-
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sopre polintznt in groundwarter, Large dairy
COncentrate organic wasie in & relatvely

[l land area. Wastewater from the dairy
itking center, including wastes from the
ing parlor and wash pens (urine, manurs,
solids, hoof dirt) and from the milk hovse
{bylk wank rinse water and cleaning deter-
gents) can be 2 threat both to groundwater
and to surface water (7). The water nse of a
10§-cow free-stail operarion can range from
109 10 1.000 gallons per day ‘Wastewater is
cally collected in a serding lagoon until
dirions are suitable for land application or
unfil the liquid-evaporates. Lagoons usually
are| lined with clay, concrete, or a synthedc
erial; in some cases they are unlined. The
ection of westewater in a lagoon provides
am jopportanity o apply best management
praptices (o address snvironmental c:ontnmi
nagjon.

Many of southern New Mexicos millking
oparatons are located in an established dairy
cerjeer, called “the dairy belt," which runs
slong the Rio Grande River o the north and
soith of the City of Las Cruces in Dona Ana
Cognty. The threat of contamination in this
daity belt is significant because the depth 10
grabndwater in the aquifer of the Rio Grande
Valley is unusually shallow, ranging from 5 to
23 feet; the alluvigl materials are generaily
perineable and allow relatively mpid move-
men of contaminants from the surface to the
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Mexico over a st

year period. Water
samples were ana-
lyzed for nitrate, am-
monia, TKN, chio-

- MeanValue Range ride, and TDS. All

{mglL) {mg/L) , data in this siody

Ammonia A4 0.0 1o 144 0_1' were obtained from
Chioride 975 65 1o 2,820 25w the Groundwater
Nitraze _ 17.8 ‘0101t (79 o Quality Burean, of
Total dissob] sofids 3,170 672 to 6,944 SO0+ the New Mexice En-

Tuullqddsﬂmmen 17
%

underlying aquifer; and the shallow ground-

water serves as a domestic water source (3),
Pursnant 1o Section 3-104 of the New

Mexice, Water Quality Control Commission

{WQCC) Regularions, all dairies in New

Mexico are required to apply for and main-

tain a groundwater discharge permit for dis-

tharge of wastewater generated from milk pro-
duction acrivises (4). Wastewater must be
handled ir accordance with the approved per-
mit, which specifies zither that wastewarer is

16 reimain on site, or that it may be dischargéd

onto neighboring agricultural lands. Dis-

charge to an existing waterway is not perinit-
ted. So that the threat dairy cow feedlots pose
to the grogndwater can be understond and
measured, all dairies in New Mexico are re-
quired to establish and maintzin monitoring
wells around their wastewater lagoons. In ad-
dition, {eedlot dairies must collect water
samples from each monitoring well on a quar-
terly basis and submit the samples to am inde-
pendent laboratory for analysis of nitrate, am-
mottia, tot2l Kjeldahl nitrogen (TKN), chlo-
ride, and tota! dissolved solids (TDS).

The purpose of this prelmunary study is
twofold:

1. to report on the analysis of groundwarer
samples that have been collected from
dairy feedlot monitoring wells in south-
ern Néw Mexico and

1w asgess the relative impacts herd sizes
~ and lagoon linings have on groundwater
contaminant levels,

Methods

This study analyzed the resuits of 313
groundwater samples coilected from 26 moni-
toring wells around seven wastewater lagoons
on seven dairies located in southern New

0.07 o 168 —_

vironment Depart-
ment. Water samyples
from each dairy pre-
viously had been
submitted to inde-
pendent laboratories
for analysis of am-

monia, nitrate, TKN, chloride, and TDS. Each

dairy then repored these data to the state of

| New Mexico to comply with groundwater dis-

charge permitting requirements. Data were
extracted fram these reports and entered into

| 5P55® Version 8.0 for Windows for statistical

analysis. Figure 1 indicates the layout of a typi-
cal dairy in southern New Mexico, including
the relative location of monitoring wells
around wastewater lagoons.

Results

As indicated in Table 1, all mean contami-
nant levels exceeded water quality standards
for nitrate, amwmania, chioride, and TDS at all
daities and all wells (5,6). When organic ni-
trogen and ammonia nitrogen forms are found
together, they are measured as Kjeldahl nitro-
gen- Free ammonta represents the first prod-
uet of decomposition of organic matter; thus,
appreciable concentrations of free ammonta

GURE 1
Schematic of Typical Dairy
Foed Equipment
MILEING
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y indicate “fresh pollution” of sanitary
ficance. The following values may be of
ral significance in appraising Free zammo-
1 §ontent in groundwater:
bw-—0.015 10 0.03 mg/1.,
hoderate—{.03 to 0.10 mg/1., and
Righ—0.10 mp/l. or greater.
treannent of drinking water, the goal is
‘ocenmraiot less than 0.1 mg/L; however,
sfhan 0.5 mg/l. is accepiable (7).
ne-way analysis of vartance (ANQOVA)
s petformed for each contaminant by type
poon fining, Nitrate levels were signifi-
1 hlgher for clay linings, Ammonia levels

rflsignificantly lower for synthetc linings,
¢ BN was significantly bigher for synrhetic

r
¥

ings. No significamt effect was found for -

‘ofide and TDS conecentrations (Table 2).
@ne-way ANOVA was performed for each
agminant by the number of cows at each
Nitrate, ammonia, chioride, and TDS
varied significantly by feedlot size, with
affer contaminant concentrations usually
aifited at smaller dairy herd sizes. TKN
: ot vary significantly bv dairy herd size
e 3},

b trends in contaminant concenaatons
dent for depth of momitoring well or
to water. Nitrate was the only ground-
contaminant that exhibited an increas-
nd over the sampling period (1992 to
, &5 lllustrated In Figure 2. Concentra-
dof the other contaminumts showed no
gngful trends over time, remaining reja-
stable. No significant correlation was
Nl SIMONE contaminar; concentrations, ex-
1 jpr chloride and TDS (r = 0.89, P =.000).

nssion .
spite significant progress in reducing
pollution, serious water qualiry prob-
eryist throughout the country (8). Ani-
eding operations (AFOs) can pose a

Wi

2t of risks to water quality and public
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hiealth, mainly because of the amount of ani-
mal manure and wasiewater they generate
(8). Manure and wastewater from animal

feeding operations have the potential to con-

tribute pollutants such as nurmients (e.g., ni-
trogen, phosphorus), sediment, pathogens,
heavy metals, hormnones, anibiotics, and am-
monia to the environment, Excess nutrients
in water can result in or

develop and! implement technically sound angd

economically feasible comprehensive nurient

management plans (CNMPs) to minimize im-

pacts on whter quality and public health (8).
USDA gnd U5, EFA agree that the follow-

ing minimure components should be included

in a CNME;

+ feed management,

*+ manure handling and storage,

+ diversign of clean water,

* prevention of waste rontainment leakage,

* providej adequare storage of dry manure,

. * InanuTe Teagment,

* manageament of dead animals,

* lznd application of manure,

* nurrient balance,

* ming 4nd methods of application,

* land mdnagement, and
*+ adequate record keeping (8),

contribute 1o eutrophica-
tion and anoxia (ie., low
levels of dissolved oxy-
gen): in combination
with other circum. -

GURE 2

Trend in Mean Nitrate Concentrations
by Sampling Date

SUANCES, £XCASS nULTiens AD —
have been associated
with outbreaks of mi-
crobes such as Pflesteria 204
piscicida (8).
Approximately
450,000 agricultural op- 0
erations natonwide con-
fine animals (9). U.5. De-
parmment of Agriculture
(USDA) data indicate
that the vast majoriry of
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farms with livestock are
small. About 85 percent
of these farms have fewer
than 250 anima)l units

SRR

Date of Sampling

(AUs) (10). 4n AU is

equal to roughly one beef

eow; therefore, 1,000 AUs is equal to 1,000
beef cows or an equivalent number of other
animals. In 1992 abour 6,600 farms had more
than 1,000 AUs and were considered 10 be
large operations {8),

The goal of USDA and United States En-
vironmental Protection Agency (U.S. EPA) is
for AFO owners and operstors 1o minimize
water pollution from confinement faciliries by
means of land application of manure. To ac-
complish this goal, a unified syategy has been
established a5 a national performance expec-
tatiom: A]l animal {eeding operations should

aﬁoém

In southern New Mexico, discharge op-
tions for milking-center wastewater include
sprinkler application and slow surface iiriga-
tion on neighboring agrienlrural Helds, To
gen uptakc. the cﬂlucnt is usu-

mum i 200 pounds of nirogen per acre pex
year ot the afnount that the crop will ke up

. plus 25 percent, whichever is greater. Forage

crops grown |year round and harvested regu-




arly may tzke wp more than 200 pounds of
nitrogen per acre. Applying milkingcenter
es to fields at rares that-de not exceed
rrop needs for nirrogen is least problematic
ot groundwarer contamination from efffuent
pr from solid manure. Phosphorous may ac-
nmulate to levels that will harm erops, bt
fin New Mexico's typically phosphorous-defi-
cient soils, high phosphorus levels usually are
not a problem (2).

New Mexico farmers are working with -

sTare agencies to develop puidelines that al-
iow each dairy farmer 1o submit & single dis-
charge plan. This effort is new, and guidelines
are not yet finelized, The single discharge plan
st comply with the technical discharge plan
reqpuirements of New Mexico Water Quality
prtrol Commission Reguladons (WQCC),
equirements of the National Pollutant Dis-
charge Elimination System general permit for
Comcentrited Animal Feeding Operations
(CAFQ), the New Mexico Environment De-
partment (NMED) Policy for Storage and Dis-
posal of Dairy Wastes, and the Wazer Qua]jl:y
et (11).

Conclasions
Analysis of dara from this stady yielded
the conclusions listed below 1t is tmportant
1o emphasize that these are preliminary con-
clusions based on a fairly small smdy (313
groundwater samples collected from 26 moni-
toring wells around seven wastewater lagoons
on seven dairies over a six-year period}. |
1. Mean contaminant concentrations ex-
ceeded groundwater quality standards {or

nitrate, smmonia, chloride, and TDS atall
© dairies and all wells.

3 Mean nitrate levels were significantly the
% hest for clay-lined lagoons. Mean TKIN,
chio

ride, and TDS levels were 5hghﬂy -

higher for clay linings than for cement or

v Wiesico, Water Qraliey Contm] Cammitasion.

6. U.5. Environmenta! Protection Ageney (1968),

‘9. Animal Agriculture: Information on Waste M and Water Quality Issues (June
1995), Washingron, D.C.; General Accounting Office,
0. Farm Costs and Returns Survey (1992), Wi i
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synthedic linings. These resulis suggest  Ri¢

and TD5 levels were slighly lower than
for t'iement and clay lagoon liners. These
Tesuits suggest that among the Lhn:e types
of linings, synthetic linings are the most
effective at reducing gmundwater con-
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