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Needs for the Management of Baseflow in the Vicinity of Burial Sites
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ABSTRACT

Burial sites are constructed for the purpose of controlling air-bom livestock diseases such as avian influenza and foot-and-mouth
outbreak. As most of the burial sites are located in the agricultural land use, public concerns are mounting about soil
and groundwater contamination. During precipitation events, contaminated baseflows are released from the burial sites
into surface waters. Baseflow are therefore required to be managed properly, by monitoring and even by remediation
means. We propose each burial sites should be regarded as a point source possibly degrade groundwater, thus be managed
in watershed scale for the purpose of surface water quality conservation.
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Fig. 1. Typical diagram of Carcass Burial Sites. (MAFRA, 2015)
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Table 1. Typical Burials Constructed during 2011 Foot-and-Mouth Disease Outbreak (Kim, 2017)
Swine Bovine Poultry
Dimension (m) 9 X 9 X 4.0 3.5 X 3.5 X 4.0 7.6 X 7.6 X 4.0
Head (head) 1,680 70 47,510
Solid (ton) 76 12 55
Liquid (ton) 176 27 125
Soil (ton) 1,783 293 1,420
NH4-N Conc. (g/liter) 10.2 11.3 8.8
Organic Carbon Conc. (g/liter) 46.4 56.6 64.9
Phosphorus (g/liter) 1.6 1.2 1.9
FAst] AEa TS Adshe a7t AT S 22 Aoz TR ok, ARHEE W
Tk mejo] Fufjo] et A4H RS FESHA 38t Aske AN §A1, A EE 2 AEThd,
o2 a7 A1 aL, we)7)Zke] Bt § EXF AslrE o83 FE T WEAHOR FEoh= A =
A2 25550l AR ol A ol W FEA SH9| 7HAE 2k lthHyun, 2014). 53] A5} 3
HE49] o] Z71slA Hh(Park, 2017). 2} A #F47)F 1E= 2] Y(groundwater-surface water &_
2011 =AJE wiE%] oF 45007]¢f Tt SA A transition zone)2 4=53}A, AJEEIH o2 wj$ =3} &
237} Table 1] Wbt ITHKim, 2017). FA o] &Jshd . B3| B4 WA B Z|5k=e}l ;AT
A Y B HEESE TFER G ATSI05 o4 AEIA WSS u AR WA Ao L3k B
(1805), H7] L630FQ02E), £ DFEQE)R 22 45 2y) 2sle7t sk whao] &3k thedold Mg
of It EfRe oF o7t pzolefal 7 o, WAl o} Aghe FER AEeR wEEE Qo) s3e 5
T AR AR oF 1000 Eoltt 7EulEA| oA 2= olt}h o]} Zro] x| EZ=9} AR uje 9 7)Ao &
UGBS &40 =wl 88~11.3 gN/iter, 1.2~1.9 A 7 9lo] o2 JLHale] AHoleAL Te] Ex
gP/liter, 46.4~64.9 g Organic Carbon/liter®] il-sT=o|T}. = A= AL Ao a8 o)R] Bl By o
ol TAE A= = vl §itkHyun and Kim, 2013).
22 BE+RY JINRE 2T QoA 7IAfEol 2%t LHER ok
Satel AR 2B o2 LAFe] glo = 8ot FAOf FEkEf 7jofE AMYE SRl shilol
U 7)aste] w2 sFRA] S AQ 42pYo] B L ool Al FaFe welstr] Sl A7t 2sH
o g B A4 =S ds) WA Mgk, 5 AW Ak Schilling and Zhang2004)2 531X %l
3] 71020 Za Ao tste] ¢lalo] ozl 9 Aol AR FdEe Bt A da o] 23
THHyun, 2014). 244 §9of 74$A] JBE Eofof ool Z1AfZoll A WAsHRlaL 53] 80% oldo] -t
AEse] As}grt HuR SAR ) glof xsppy  7heel HFEna RS2 v, Mohammad(2001) =
o ws Bayo] AL gy AU 2l A SR FURe & AMIR-A F3t 5 A
S s AW B A ARAskerl ool g A FEEs AL Raa S 35l Ay
o m(Lee et al. 2008), o]= A Eof A S&E L TR T WYsk= FokE 65%% 8% 71 A=l Qg
Ao A}l 2 HSo] FFFS n|H F@sh olxp  FolEelPhal BrEth USGS(1998)0f| 4= ml= uf 1487
7b Blng 539l AR S 95ty sk 99 A9 8] 71 Aol oet AL dE A FekeE Abstar
7101 &S A3 Zo] Bad ZFo|tk(Kim, 2013). oF 40% 7ol A oA 7| AFE2] FskEo] 50%7t
U A b4 HETS 1889 mPo| il A sk 7} don, 58] B} BARE x]o] 50%S =LA 3|7t
SEke 1299 mo g AA| o8 bsd Ay Ay e BAAE dEekt ok =) -, Kim and
ZeFju] 553%0] SEtHMOLIT 2012). e} 7] Lee (2009)2 Al 4 o) Ardda 7| HwE
st molg, Bolw, Sh7 AN A Aol FoHEol o S9%el Hlthu HEsFO, Shin e
22 e—
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Fig. 2. Conceptual Model of Baseflow Discharge in the Vicinity
of a Burial Site. (Kim, 2017)
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Ao whet AFE AL §EE (Hendricks and
White, 2000; Carlyle and Hill, 2001; Griffioen, 2006)

(3) Asto] e B = A xS U
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(Howden et al. 2004).
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Table 2. Total Phosphorus and Algae-Available Fraction for Pollution Sources(Ekholm and Krogerus, 2003)
Phosphorus Sources TP Concentration (ug/L) Algae-available (%)
Sewage Agricultural Point Source 16,000(880~42,000) 89(79~98)
Urban Biological Treatment 1,300(330~3,500) 83(61~103)
. Urban Biological/ chemical treatment 320(88~610) 36(0~67)
Nature origin ;
Livestock Farm 19,000(500~79,000) 69(27~93)
Forestry rainfall runoff 51(11~230) 16(0~55)
Agricultural rainfall runoff 1,100(180~3,700) 31(15~50)
Agricultural stream 230(51~420) 20(3~45)
. . Large river 22(13~31) 20(12~30)
Soil and sediment
Land 1.4(0.5~2.0) 19(6.8~24)
Suspended solids of lake 1.5(1.0~2.6) 7.9(1.6~21)
Sediment of lake 1.2(1.0~1.5) 3.3(0.1~11)
©
&
Table 3. Four broad groups of phosphorus sources together with their main compositional and delivery attributes (Edward 9'3
and Withers, 2007) &
o}
Source group Method Composition Bioavailability = Source strength Delivery e
Large Soluble High High Continuous
Source (urban)
Tou i . .
group Intermediate Variable Variable Variable Sen'u .COI.ltlIlU.OllS, some
(rural) precipitation dependence
Near-surface | Variable, but often Episodic, precipitation
' Low Low
Diffuse flow particulate dependence
sources
Groundwater Soluble High Low Continuous
flow
A 9l olelo] AHo] FEgt el Qlo] F7bE W £ MAUT T 24, PASE, SV AL 9
Aol AHSEE RS el Aol Ch(Edwarde} Withers, 2007). §-<iek9] 4=3ke]of 9)
2o A F3E Aot HYE P AN, EAJo] = of eddS I&d HYH YR Y S
of wat sty HEvF 2 Ao gy HuEI AdstA grow, -9 FEof whet theket Ty o
slovh Apaite 5 lo] ERE AWolq §EHE A $EEAHoR mels PePWe Agstelor wek
o ofefat wEAels MWL oldthanis R4 99 ARAskSL <o Pt 8EA Ei

2006). =83 WAL 1) FAeF Ao HRzFR} A HaL leow A AT ekt
TeFo g Abxwg u}fl'7]- A& o7 OAR = Ao, |5 (bioavailability) 2} 1 FE+= ”9-‘4', A ofof|
2) EEAY AA FE2AANA BstE FEAE 2hA ol 2 g UEhdle B9= Qe ol

§24% 3) o] AER QR FAsTF FUEG] & 3 mUE o] Pastch
AE A9 5 4 Yk oloh @ol MiAEERT & Ea mofe ul@dulsuA Wi glof shHelA
° 529 QRS M ASeE fEH] FYY o BEIHE ofF oh2 WEE /XL gk SHAY
515 WA S Ak et oleh 22 WA 0F o4 HEAWL AR ofele BAe] gle] my]
Qo= ket BepUgol EAGTh AP 2 BEA Ealo] AN F918 712 "at vk AEY ©
e olsh 22 0B F HEHL QNI F AR A3 Aske RUEHPL 2 BALE ey
o] ch(House, 2003). Solonz 129 £4 BUHY B B A=

Table 32 f-oee] Ao FFS A= F8 < F7F "eshy, Ao AA A HYEFo] &
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Table 4. Great Swamp Watershed of baseflow water pollution standard

Criterion (mg/1)
Stream

TP DRP NO;-N TKN TN TSS

Black Brook 0.05 0.02 0.2 0.4 1.0 4.0
Loantaka Brook 0.05 0.02 2.0 0.4 2.4 4.0
Great Brook 0.05 0.02 0.7 0.4 1.3 4.0
Primrose Brook 0.04 0.02 0.5 0.3 0.8 4.0
Passaic Brook 0.04 0.02 0.4 0.4 0.8 4.0
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= = A2 935l (Jang et al., 2010).
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Concentrations of Baseflow Induced by Rainfall Events.
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Table 5. Water surface runoff components affecting the water quality of rivers and groundwater. (Jordan et al. 2007)

Stream Water Quality

Surface Runoff
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Nonpoint Source Pollution (controlled)
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Nonpoint Source Pollution (non controlled)

Groundwater Baseflow
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