HF A Mol oS KRR BRLHR

Ho B H 3ol 5P

1. ¥ R

AREES RI3}n HE2IE ule RERE] YA FAE At R ¥ oplzlt 5
2 A gollx FBLSHA LS FERFHTREA U AF7 P=A| o]FoijAof ¥rf mFe] M
M ABVAR AMFE 19853 E0] =AY 3t AdAY] mkel 2 RIERE (Point
Source Pollution)2 AZ o8 JFA7l EHol o|EE HE Mol T+E FYUsl= FRHWES
Zoj5o] KEHF 73t 2oL} FERTFHERE (Nonpoint Source Pollution)oll &%t KEHH
2 AR o 2 ulFo] AR vin AL EMBEREY ddw3 @ FAHE 2736
1987\d2] KE¥ (The Water Quality Act)ollME HEX|GolA dojite FRHFRES TAHSL
FAY AL YRego s FEHSIACH uletd njFelHEe sod sdRFAA UEsHe R
BRHE 24, olF 9 $AZE AdHE 22 Bol Yol A=Ak Y AFe] 2HELE
o] A FEs2} 2| 8t42] BTE3} YA o1 B3t FAE = HAR7IA] o]E HE A AFEH AlE
gold 5§ Flod WS A7) olFolA #Fe +UEYA] e EE BRHoE AMY
% (Environmentally Sound Agriculture)?] 7ol $R83% BAUxIFEE o]Ro] H qlcl. Fe
Uzl de ol E o] Eopoll titt dF7t AY £¥HA| du dch weld fElvetlME E
2 2] o] go| FAo nXE= F¥S st LEEFAY KRMAS Had AFAL BEWY +
A dF7t AlF3] 23

Fol&A|HollA Ao W= 3 BWE HEHE FRFE REFD RESH B &
ERR, £EUE HEAE 5 £l W BFEd 94%8e 7 el &R x| o]
+Azte] BAE 19Ux] 249 SHHREE MY + ok olFoly siuctold Ex]o]§3
FAzte] FAE Y37 48t dERAES AFH o2 dAs 10dolu} 159 o] e RAiEH
BE k= olF7t Aol dth oYL KUK R A3t nlFe B|FZFY (US EPA,
1983)& A4t 1o fYLZ A Y AHT MAAME Pitdo] 71 E34W Chesapeake
gte] oY st VA3 At Bastgct. ALE FE2 HGRAGE HEY 7L ¥|H LY
YRR Goll A Fdo] HAT e BLE ool W AL HiAs o] FAYAA tiF
0% {o] I qrizn UHE3tACE

BTKE T 215 BAWE] KRWAS M83H7] ¢ dF = Yol o|FojAcrt. olF &
F2AE-2 AAEz} JAGEEY AskrE B KRMA H3t A 2 FolA F¢lo] Y2 o

AR LI REEIZ LI L
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TE SIS AP EES LB Kol A3rE T ARE KUl URSIACE (Staver et
al., 1987, 1988: Magette et al., 1989a, 1989b: Correll, 1987: Shirmohammadi et al., 1991:
Phoel et al., 1981: Capone and Bautista, 1985).

ool ATulgolM B gAY Ay ¥Rt oh]g} A3peE KK F-o WS P
& X &S U F vk 2 Y ol thiyt dte feElvtelel = AY JohE 4 fich
A FEY 70% olgo] Fggdo] A AF JYERES AFol BREAZL F = FELE ¥R
o] Zt2 Y FHEER o|FoiA e felvield A& st 8 o, EXo| & £
o] BAAJFE AlF3] olFolAol ¥rh ulely & A= AUz diEAHA LHFHA Y
B, BELER U, 223 =o AES5 At KHMEKEE HX3 AR ot EA
o]-go] MIHMH AL HTXR KEel X J¥¢& ERANOE V&3l BHE 33t 5
& 7P Y=gt

2. HRF &

Be= #¥F A8 © Uiy B4 s3I FHE A7 2 dRska
th 33 H¥ dFE2 49 F2A ol AEE M AT 2] A AU T
BES BEY RE AY T ok SPLFHY FEAE siFolME BHAs Ve
oz 3¢t vlay W& APog AEFArl & A7 AFXURAEAZE BN
FEA 1™ (oF 3FE, 4 - 105 FAbheb F284kx] 1€2] (g, of 2,070%, 1 WA 3= Z
Ah 32| sReME = 1WA (o 1,124%)E AR5t WEAMs ea=aets, o3t
v, El2A], F2H, AHI] EFI2tx Fol T Al Ao XM= AR¥ER +
TraetAE Aulstal glen =oAe dFHE Auista gl

2ES £ FF2 WEAL 229 wiEFel 2 1712 Flumed HAStY +HAIRE A
it 80 BAHHES HAst2 1329 Ag st 15d WA 23do 1304 =3l E
33t FHAEE M. BE FUNEE FUE EAVFATY R A AN
AEAAA BMELAL. FHENAR, AR, s 5 EX&Als 5& FYAHLER
M3t Exlo] &3t 4zt AAE FMstolrt. F¥AEE o 10 Kn oA FH&EF22 =
25 AMg3talch

3. BR Y =%

S3L 5719 ABEECEE 23t den olF 4vie 2 dAFuidAlel EHE vk Z
Apgtioict of 5 A=A 35miele] Aol WEEI QX 55U BET FalolA A2 xde
A& Hol7] wjgol & AFchy WEA ol 1] o 208 BT WHo] o]FojxL glrh. 1993
dxol 549 20d0] WEAN BEXE £H3IUIL 64 20UFE W&o {2 ARFHY L
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ach WHEA = 939 34 6Y3} 250 24 8XAE, 49 84,
694 27 123 8¥W 2ol R4 6XR S AEIIGCE FRAYMRA e TYW(AS)H LT ekA(H
)& el wdxE ©ED ot H2E Z-22 Zele] ¥ nEEoden 49 20900 &
BT 6X, L7138 8X, 4rie] 2%, 59 18Y, 6% 4 22|31 79 29Yof 94 6ENE 4t
st T 59 10¢0] FRt2etAE 79 224, 99 6Y el 1049 25 s¥HEdeH
Zojo] ALF2Q IWo] nEHUrh =& 3¢ 29¢ ZF-E, 5¥¢ 8Y EXA AY, 59 11Y 9]
osthdom 104 15¢ $stdrt. HEE 5% 4o B3H|E 13X, 69 240 24 3%, 74
150l 84 1¥2} 712] ¥R E 21839} U2 59 18Y ¢=2] 8 kg, 6% 72} 7€ 6ol
A 8 kg¥2 2|3 8Y 4Yol (X2 FAl+2Fol+dat) 10008F24E 200 liter A E3}ITE
93y 7€ R E 9¥7tx] SHA Gl o 557 me] %7t glalem 939 10€FE 94d 547t
e 7o) x| dolrh Fig. 12 H2xauiz| AFet shRY 23t HEE RAF2 3L
th Fig. 18] #¥&A No. 28} No. 3= A& $7171 Ad ¥ FA] Uikch No. 12 108.72 oA
108.03 m2] 8 A3} No. 4= 104.35 ollA 103.39 nd] +¢& B}l No. 42 F%&
7392t FHoel e $YE AFA £ F¥E w3 odch. a8y AFAY Bl & T
28 ZtAa3lod No. 4 UFAT 949 59 23 o|Foj= wslch,

Table 12 W&o XNFESF UL RAFD rh N;-N2] Hel: 0.241-3.962 ng/1E
Z3 x| tol w2 WUt glgloy BE AZE 71E<Q 10 mg/l Bthe 2Agith T-PY s=+& of
B.Ho| 0.123-0.676 mg/12] Belol glo} A= 0.038 mg/l, A= 5.726 mg/l 7}x] FHe
Mg Byt TKN %2 ZF$E 0.125-1.910 mg/18] Hejol cif-ieol ¥t e
12.841 mg/18& B4}t T-Pe} TKN 52 REME= AlZ22 28 Flume $4lo] 20.1 cn® B
AFe] f&o] AZE wof URAUCL ol WHEXY EMo] FS FHES XU AHEYS
2 FEAS AN FSI) ol dyt thE-EY A ERELS 2 AtEFT P2 F&ol FHol &
25 F7183 o] ot vz AFH $EE BAoU FALY FLAde A EFZ0]
712 oltgtA xEHo| FAF oUW FEEke] /Aol dAU FEFY RUIEHTel 37t
Eo] T-P2} TN H=7} ®ola 7] wlEolth o]ty V4L F9A] F&49 L4EF ¥ol
BAXBCHs gol F7H0th= A7 (Staver et al,, 1987; &l 5, 1993)2t= 2 x5t Q)
o] £ & BRI /Y FA1Y ciMpglo] HASHA 27% 2 Ath

Table 2= $tt1etAE Aulishs WM R&4 £HE H4F3 gk No3-N, T-P, g
3 TKNS] == bz} 0.550-4.137, 0.191-0.674, 28|31 0.470-1.660 mg/12 =Ex]e] 3z}
Hldlg oLt 2o H3bdsle WEX R} AAgton WEXAN AP REMT etz 4t
th ol A EHo| ZRUY FtIHAE F ¥ Ho| oo F-LAdE EFRAC] dojitA] ¢
U7l tjFELE AlmHCL

Table 32 WFR|AM2 2|3l £HE VeI Acth N03-N&| HX& Well 132} Well 2 BF
oA 0.431-4.744 mg/12 HER] A ¥4 No3-N 5o ulstgct 2L} T-Po} TKNE] S5 &
Well 132} Well 22}2] Ajolof e xlol& Rt} T-P AL Well 18 =& Well 2 8T}

o 11¥ Feo ¥ES S
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1088 718 wotoul W&z ¥4 wrel= vl TKN 2] ZLE VWell 10] Well 2 B
tt QA3 wokou WEAY AES FEhE HEIHTl. £ $EY AeF Aot &9
2238 183t ¥ uwf, Vell 12 &2 HFAIFE FH0] HIL Vell 2& Rt} A2 HFA
3t Blshe 2R Algdch wiebd Well 28 A9e JHEED RF7I8&°] EQH 3
T3k B¢ Tl F2o] EHAU AR 7] 8ol T-P2l TN H=7} Well 1 Rt} Wotn of
2 A3} 53] PRY £F 527 oAl 2oz AlREI gt

Fig. 32 staetAE 2puliste YollA NO-N w2 HElE R 3 k. 2§19 No. 13
£ A3k B AR ¢ HRREld AXE At BdFFAAN FHH ol No. 3z
£ A7t Btk g 3HEF-Y JRRtele] AAE d&FHAAN FEY sxoltt. FE7lol
3 7hgeko] W 7THHE 104X ole} H|gpT|o|n 9ol A2 o|F3| 5UTA] Aoloj=
553 Ao|FE HoF3 glrh A7 BEHE No. 13} 20§48 HEE ciF&E 0.029-0.312
ng/18] B & RHou AFAF No. 33 40l Rslert BE Avke ¢ A3 AREE A
T2 ©@2 Nos-N= §7) f&o] Hol Nos-N2| X tif-E 2.100-3.852 mg/1E2 F717F HAS
& BFa gt WAoo uigETlols 949 149 1299 No. 4 FHXE Astie No-N(AHA
d)¢] HE& 0.192-0.023 mg/12 v]x3fgct. HEY FuEFoiyt 37t 9494 14 12d 3ol
U271 dEo No. 4 FEA &= AlBMAA] H2 B /2 Aladr) weld Fxx(e] 7
% 397t @ AxTlole AHNY A7 & 100 m Zold] ¢E T3l SHHRE o|FIt=
B¢ NER FE AT @A FUEE= No-Ne g8 ol oF 2 mg/l BESY NO-N Hx=7}
F7ME 3 A&E HoFa ok 2y vlg sy Lol FE= HEE ¢ FFE Zol AR
AEL7t AL gong A4 $AR WA dethe A& Ro4F3 k. & A7+ ¢4 10
MYzt BHFA oLt 49 U] 59 B A&KHeE dA1rt H 4 doid Ex|o] g3} B9t
2 st A o= g Hoh AEUA Vel + Ad& Fojth

Table 48} 5& Ttlekst WolA e TP} TKN ¥ E& HoF1 v /52 No. 12 2 3
32 TP H5+ 0.023-0.284 ng/12 |2 Y $EE Kol oL} 3HRF No. 32} 4
TS A= 0.080-1.949 mg/18 WL HHE RAFrt. KN HEE 0.035004 1,065 mg/12
HAE 2ol vgErid 12864 39 Alojof] v]2A AAH vEE RYoy Frlde 4
23t HEE Rt o] W] WAL Wiyl A AU BFo] Wasitt

Archad =2 =Fol AT BHH(No. 5, 6 222 VAN KEEFEY vt 35
Aol 93 104W8E el of 27iY B¢ FAHAUCE No:-N, T-P, 2|3 TKN x| Hele 4
2} 0.018-1.298 mg/1, 0.135-1.353 mg/1 12| 3 0.094-0.689 mg/1%ith. TKNZ} TPe] % CiE
T EXo]|&X ¥} vt oLt NO-NS ozt 2H2 Z3& Rt 8¥olA 104 Alol= He &
F718% 5718 2F g9de] A7 FURt o] No»-NE FHEo] Y dHshe JolkeE
2 8ol o3 27t H7l wiEel A2 PF3he Pol A& Ao2 AlRdrh Y =9 B
A Aitzztgo] dojutn ¥F] HEEGoIAE AR Lol doluty] wie] xj3tee
NOs-N 557} 2t& Aoz A =o X ¥FFEol 939 104 FE Uzt dGKAL &
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AL U 4 go] No. 7 BEFIA oF 20 n HojA Fof XY 7[E2] RN +HUE &3}
At HEFojA ZFAH N0-N2| == 0.67500A 1.275 ng/1E QA= o] glddct TPY wE+&
0.060 mg/l ©|&t7} wiokoL} 0.366 mg/18) olAx = FAE T TKNY HZ+= A2 EF 0.080
ug/l o8& RoL} 0.352 mg/12] o|AXE FAEAUTH oYL O] AAFS FHAE A
2 BN WY a2 AZHTL

olde] AEAMNE BHH FUAE Ao Fol utel oF Vwtol Ry o 10/4€ F =2
BE3 o] B 2o oyt MY PUE FEL E&3lol nlFY Aol urh uwiebA
MZ T2 Exjo|g7te] wizt ] wlmole Fuuyelnt AulE Fol £ A= @
g2 Jled £ gl T 2 Q3 dxiAgde ARG LR Hujste] ZU1HU A7
7} 439 4 rtd Exjo] g3 £Azte] BAE U £ A& AFY A8 € Aol A&HH
#7% ¢ (Environmentally Sound Agriculture ¥& Sustainable Agriculture)& A2I35}7] #I%
2z AlA o] odut= 2 HHieubH (Best Management Practices)?] 7ido] §&31A 2d + A&
Rojt},

1. & =R

Exo| &3 +AN] BAE FF AP Aol thEY AAE =& d 4 ddch
Aa), YER £riacis oMY ANE FE5Y £ HxId oy HEHFFA] WEX| A
o AERFEFT £ A Bob " godch B4, Fridelis @] 32 Nos-No FEE
x| shee] ARolA BHrl ¥g B FM golM 2Tt W FAste FU NO-No| F3
Hi 9SS ¢ 4 ddoh Azl WE A, ¥, 323 =9 NN, T-P, J2|32 TKN 5E& Ny
Hogiint &Y 4+ glach

A 2 £ dFe 93 FAFTNUAY(IHP) Y] A7 ¥z 4+t

1. AR, A3, o4, HY, ZFY, w3l olslid. 1993 £33 FYIHo B
T-P 5% W 3138 SXo BY A7, Zd: HABFATIE

4:81-89.

2. Capone, D, G, and M. F. Bautista. 1985. A Groundwater Source of Nitrate in Nearshore

Marine Sediments. Nature 313:41-44,

3. Correll, D. L. 1987. Nutrients in Chesapeake Bay. IN: Contaminant Problems and

Management of Living Chesapeake Bay Resources, S, K, Majumdar, L, W. Hall, Jr. and H M,

Austin, eds. The Pennsylvania Academy of Science, Easton, PA. pp.298-320.
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4, Magette, W. L., T. H. Ifft, J. D. Wood, R. A. Weismiller and B, V. Lessley. 1989a

Indiantown Best Management Pratices Demonstration Farm: Summary of Hydrologic and Water
Quality Monitoring 1986-1988. Unpublished Report to the Maryland Department of
Agriculture. Agricultural Engineering Department, University of Maryland, MD, USA.
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Fig. 1. Groundwater level changes at edges of a Sudan grass field,
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Table 1. Flow rate and selected water quality at the
outlet of a pasture (Flume 1).

Rate NO3-N T-P TKN

Date (I/min) (mg/h (img/) (mg/hH
07/29/93 250 3.056 0.191 0.470
08/02/93 60 2.062 0.123 0.157
220 0.560 0.179 0.470

08/09/93 2000 3.197 5.726 12.841
08/10/93 220 3.526 0.676 1.910
113 0.241 10.245 0.658

08/13/93 462 0.632  0.463  0.626
08/16/93 250 3.962 0.216 0.157
08/24/93 60 2.570 0.038 0.125
08/30/93 8 1.824 0.215 0.658

Table 3. NO3-N

lower part of a pasture.

, TP, and TKN concentrations
(mg/1) in the two adjacent shallow wells at the

Date NO3-N T-P TKN
Well 1
08/16/93  2.660 0.490 0.282
08/24/93  0.431 0.586 0.470
08/30/93
Well 2
08/16/93  4.744 0.014 0.094
08/24/93  2.778 0.057 0.031
08/30/93 2.452 0.043 0.125

Concentration (mg/l)

4
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11/93
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(Thousands)

Fig. 2. NO3-N concentration changes at edges of
a Sudan grass field.

Table 2. Flow rate and selected water quality at the
outlet of a Sudan grass field (Flume 2).

Rate NO3-N T-P TKN

Date (I/min) (mg/N) (mg/h (mg/)

07/29/93 180.0 3.056 0.191 0.470

08/09/93  2200.0 1.793  0.643 1.034
08/10/93  380.0  4.137  0.541  0.908

68.0  2.174 0.614 1.660

08/13/93 300.0 0.550 0.674 0.971




Table 5. TKN (ing/l) changes with time in shallow
wells at the edges of a Sudan grass field.

Table 4. TP (mg/l) changes with time in shallow
wells at the edges of a Sudan grass field.

Date No. 1 No. 2 No. 3 No. 4
08/16/93 0.282 0.157 0.470 0.470
08/24/93 0.063 0.063 0.063 0.345
08/30/93 0.188 0.595 0.407 0.157
09/13/93 0.345 0.658
09/27/93 0.407 0.125
10/11/93 0.157 0.251
10/25/93 0.626 1.065
11/08/93 0.313 0.689
11/22/93 0.235 0.313
12/06/93 0.078 0.117
01/12/94 0.112 0.378
02/01/94 0.318 0.248
02/21/94 0.088 0.071
03/14/94 0.141 0.035
03/28/94 0.340 0.134
04/11/94 0.177 0.071
04/25/94 0.567 0.792
05/09/94 0.336 0.477
05/23/94 0.318 n.m

* .M means not tmeasured.

Date No. 1 No. 2 No. 3 No. 4
08/16/93 0.156 0.216 0.076 0.428
08/24/93 0.146 0.215 0.410 0.444
08/30/93 0.064 0.564 0.360 0.334
09/13/93 0.284 1.949
09/27/93 0.260 1.292
10/11/93 0.088 0.188
10/25/93 0.151 0.347
11/08/93 0.092 0.531
11/22/93 0.087 0.104
12/06/93 0.053 0.101
01/12/94 0.023 1.440
02/01/94 0.035 0.228
02/21/94 0.042 0.080
03/14/94 0.096 0.045
03/28/94 0.076 0.022
04/11/94 0.045 0.103
04/25/94 0.081 0.186
05/09/94 0.058 0.132
05/23/94 0.123 n.m

* n.m means not measured.
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