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Introduction 

This notebook contains a vartety of resources that you will tum to over and over as you work 
with agricultural operators. 

TIle design folows the outline of the "Fundamentals· course, allowing you to add notes and handouts. 
Space has been left Intentionally for you to add materials in the future. The MDA Nutrient Management 
Program will help you keep your "Law, Regulations and Reference ManlJar up to date. This notebook 
however, is yours. Use the Internet references and continuing education courses to keep your notes up 
to date. Add materials that relate to the type of operations you work with, 

Materials for ··Fundamentals of NLltrient Management Course" 
1) Textbook: MChesapeake Bay Region Nutrient Management Training Manual" 

New version just released digitally: 
tittp:/Iwww . agnr.umd.eduJuserslwaterqua~emeslnutrient_managementJmanmh2006.htm 

2) Notebook: "Maryl...,d Nutrient Management Law, Regulations and Manual-

3) Consultant's Resource Notebook 

Course Desc.rtptJon for "Fundamentals of Nutrient Management"' 
This two-day course provides instruction in the basic concepts of nutrient management required 

to pa~ the Nutrient Management Certification exam. The exam consists of 100 mUltiple choice ques­
tions from nine knowledge areas. Eight of ~ knowtedge areas are covered by the ·Chesapeake Bay 
Region Nutrient Management Training Manual." Each· of the Bay states uses this core question poe{ for 
its certification exam. The ninth knowledge area is specific to Ma~land. 

Knowledge Area Percentage 

1. General Nutrient Management • 10 
2. Basic Soil Science 12 

- ---- 3--:--Agncultural & Environmental Management 15 
4. Sampling, Testing and Analysis 10 
5. Bask: Soil Ferblity 15 
6. Fertilizer Management 10 
7.- Manure Management 12 
B. BlosoIIds (Sludge) Management 6 
9. Technical Recommendations, Regulations & Incentives 10 

Total 100 

Reciprocity Agreements 
Maryland, Pen nsytvanla , Virginia and Delaware have recfprocity agreements on training, eXam stan­
dards, certification and continuing education credits. Persons seeking certification in Maryland who 
plan to work In PA, VA or·DE need to consult their state nutr\ent management program for· state-specHk: 
regulations and requirements. 

Questions or comments shoukl be directed to: 
Maryland Nutrient Management Program 

Maryland Department of Agriculture 
50 Harry'S. Truman ParkWay 

Annapolis, MD 21401 
Phone: 410-841-5959 Fax: 410-841-5950 
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Marytand Nutrieht Management Program 



VI. Plan Development ) 
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MARYLAND LEACHING INDICES FOR NITRATES 
AND SOLUBLE NUTRIENTS 

, 1, GENERAL 

This 'section describ es a way to detennine the degree to wblch water percolates below the 
crop root zone (I meter) in Maryland soils. Percolating water containing soluble nitrate-nitrogen 
(No, - - N) or ot1;ler soluble nutrients could be a hazard to ground Water quality, especially , 
shallow groundwater ~ces used for drinking water. supply. 

The m~od is ba~ed on the' Soil Nitrogen i~hing Index (t.l.) developed by the 
USDA-ARS. The L.l is an estimate of the average annual percolation below the one meter crop 
'root zone. based on the hydrologic soi1 group (HSG), the amount of average annual precipitation, 

, arid the aveiage amount of seasonal precipitation (October through March). The unit of measure 
for the Leaching Jnd.ex (L.I.) Is: ' 

L.L =: inches of water in'fIitrating below the 1 meter root zone - . 

. The resulting L.I. vulnerabiJity ratings are to be used as guidance,or planning tools \Yhen 
developing resource management systems, and for nutrient management planrring purposes_ Keep 
in mind, that the L.l rankings only address the soluble nutrients (mcluding N03 - - N) moving 
below the crop root zone into groundwater, and that the surface runoff loss component is not 
addressed here. Both the surface and ground water concel1),s need to be consider~d in order to 
~mpletely address potential rrutrient losses. 

2; ~EAQRING ~EX 

, Figure 1 ,ideritifies th~ state climatic divisions for ~rylan'd. Table 11 lists the soil names 
for Mmyland and the associated HSG. The HSG classification (A through D) is a· description of 
soils by their reference to intake rate of infiltration' of water, which is influenced by texture, 
,organic matter conten~ stability of sOil aggregates, and'soil horizon development. The HSG 
descn1>es soils tha;t do not have dual hy~logic ratings because of diffen~ce in artificial 
drainage. The L.I. does riot account fqr Water supplied through irrigation. If irrigation is 

, ' applied only to meet crop'Deeds dwJ.ng the growing season, there Will be little .additionaI loss 
below the root zone. Table 2 provides the L.[ vaJues for each state ~limatic diVision (1 through 

, '8) byHSG. 

,, 1 ,A ~mpl~ informat1~n 'on Mruyl,nnd NPURG Soils Data' is nvailable,nt USDA-NRCS 
Mazihmd State ~,ce. ,You truly call 410-757'() 861 fOT II copy.-
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Table 1 

MARYLAND ~G SO~ DATA 

Soil Leacl1~ng Potential '(SLP) and Soil Surf~ee Loss Potential (SSLP) 

~l.. SIL 

ABBO~, S'IV~L, .S"rV-~ , 

~ S:X-L. $!X-Sn. 

ADEL~ S'L, f'Sl.; S%L 

~sn. 

M.BRJ:GH'.rS SIL. L 

~ cm-~. GR-L, c:N-SJ:L 

ALBJaGBTS S'!V-SIL, !ttV-L 

AUlINO S!, SlL 

A:mNO ST'f-SIL 
1ILt.EGHENY L. SIL 

N.oL~ Fst. 

AI UiGHFl.JY CB-FSL, a\-L. CB-SIL 

)1 L1"GBE'NY' L. sn. 
1.1 I-FJiBENY FSL 

'u.t£GHEN! L 

X_ha. t o~e' Layer Hydro Dept.h $LP SSLP ' 

Hart: ~ t)ept.h Group eo g 

D.4l 2.0- 3.0 1.0 

0.32' 2.0- 3.0 ' 1.0 

0.l2 2.0- ).0 10 

0.32 O.S': 3.0 1"1 

0.32 C.S- 3.0 14 

0.43 C.S- 2.0 e 
0.321.0-4.0 8 

. 0.28 1.0- 4.0 8 

0.:24 0.0- 0.0 S 

0.43 1.O~ 3.0 ~o 

0.37 1.0- 3.0 10 

D.32 1.0- ~:o 8 

0.28 1.0- -.c..D 8 

0.20. 1.0- "1.0 10 

0.32 l..0-. "1.0 l/ 

0.28 1.0- 4.0 9 

D.32 1.0- 4.0 9 

c: 0 • S NQoi llIl' 

t: C.S I!mH nrr 
C 0.5 NOH mr 
B :1.-5 INl' n.'T 

C 1.5 NOH. n.-r 
C 0.0 NOM D.-r 
C, 1..0 ~ :IN:' 

C 1.0 HCK !NT 

" C O.S NOM IN'l' 

C. 1.S NOK nn 
C ~.5 ~ tNT 

11:> b ~:1.":' 

-------,~-~. la. S'L ---- - D~2r-].--:-C-=- 'A. ..... tl--.... 7~-·])-0-=-O-NOH-BtG' 

ANDCWER GR.-sn., GR-1-. Qt-SL . . 
A.~ CD-SIL. 0·1., c:a~Sl. 

A.~. srv-SIL. STV-L. ~-SL 

.ANI:lOVD. SlX-sn.. S:X-L, ,~-SI. 

~. su. Sla.. _ 

~ srv-SIL~ stV-sic::. 
~ S4:X-SlL. St'X-SlCL 

ASm: L, SL, f'SI. 

ASl!E GR.-I., GR.- SL. GR.-FSL 

ASS£ GItV - 1., GIN -St., GRV-FSL 

ASHE ~-L. STV-SL, ST'J-FSto 

ASHE Sf-I.. ST-SL. ST-f'SL 

ASHl'ON Sn.,· L 

~FSL 

AntOL SIl.. L 

A'tBOL COR -sn.. em-I. 
'AniQL SlV-SIl.. 'SIV-L..' 

ATnNS SIL. ,SIo. 

A7'ICIN5 L. PSI. 

0.:2.( l.O- 4.,0 '7 II 0.0 NOM BIG 

0.24 1.0- 4.0 7 D 0.0 NOH BIG 

~.1~ 1.0- ~.O 7 D 0,0 NOM BIG 

o.i" l.. 0- ... 0 7 Il 0.0 NOH EIG 

0.:24 1.0- 4.0' 10 ~ 0.0 NOM ElG 

0.17 0.0- 0.0 10 D ' 0.0 NOM £IG 

0:17 o.O~ 0.0 10 D 0.0 NOH BIG 

0.2..( l.O. S.O 7 II> 6 nrr IlI"'T 

0.17 1.0- .S.O 7 B~ 6 INT 'NOH 

O.lS 1.0- S.D 7 i~ ~ INT NOM 

0.15 1.0- 5.0 7 

0.17 1.0- 5.0 7 

0.l2 2.0- 4.0 :.9 

0.26 2.0- 4.0 9 

D.ll ~.o- ~.O 8 

0.11 2.0- ... 0 · ·' '. 8 

B',. , 

B> , 

B. , 

Ib: ' 

~6 

B,. , 

n.,. N()Io4 

IN'l' NOH 

Df1" INT 

ntr Xtn'" 

n.,. .INT' 

un- Dn' 

O. 24 0 .0- D. D '8 'II RIG . Itll" 

O ~ 12 2 • .0-: 4.0 . 10 ; ·0 0.0 NOM HIG 

0.28 2.0- .,0 10 D 0.0 NOH HIG 



~ OJ-I." Ol-Srt., OW-SIt. 

WE:U:2R.T SIr. 

WEIltERT STV-L, ~-SIL 

W&:LltfOR'r S'N-L. SlV-,Sn. 

WE.S"r'BR'?OK,8H, FB. ' KPT 

~ L, SIL. SIa. 

0 . 28 1.0- 4.0 

0.37 1.0 ~ 4.0 

0.2Q 1.'0- 3.0 

0.20 ' 1.0- 3.0 

0.00 20'.0-90.0 

0.37 1..0- 4.0 

~~ ~L, c:::N-SIL, SU:,sta. 0.32 LO- 4.0 

~ BYV-L 0.26 1.0- 4 ', 0 

~ STV-L, : S'IV-.Slc:L, STV-SI 0.2B 0.0- 0 . 0 

1l$1PsA1.IA FSL, VFSL 0.49 0.S-, 3.0 

WEVER'XON FlN-L, FLV-SL 0.15 O.S- 2 . 0 

WEVERTON FLX-L, FLX-SI.. 0.10 0.5- 2..0 

~ SIL, SIC, 

~ dl-Sl.L, rn-srcr.. 
lIHAR'TON RllB -Sn. 
HHAR:rON SlV-SIL, STV-Srcr. 

~SIL, L 

1IBE:iTON CN':Sn.; eN-I. 

WBliEEi)RD Sn. 

VI.CKH1.M SL, FSL, 1. 

Wl:CICB1I.K IS, LFS 

5lIcta'lAM sa', CL 

WICCFJIM st., FSL, L 

WOOIlS'l"OWN to 

woorisTow SL 

IiORSlW'I FSL, SL 

w~ L, GIL 

0.37 ,1..0- 4.0 

0.:12 1..0- 4.0 

0 . 17 0.0- 0.0 

0.29 0 . 0- 0.0 

0.49 0.0- 0.5 

0.28 0.0- O.S 

0.32 0.0- 0.0 

,0.24 0.5- 2.0 

0.,1.5 0.5- 1.0 

0.24 O.S- 1.0 

0.24 0.5- 2.0 

O.l.S 0 . 5-1.0.0 

0.24 ' l . 0- 2..0 

0.32 :t.0- ::Z.O 

0.28 0.5- 2.0 

0 . 28 1.0- 2.0 

0.37 1.0- ' 3.0 

7 ., 
7 

7 

10 
., 
., 
3 

7 ' 

10 
., 
? 

9 

9 

9 

9 

Ii 

Ii 

10 

Ii 

Ii , 
9 

9 

11 

H 

],2 

8 

8 

HIGH I ~:un:: I NOMIWU. ratillgs. 

G (§i\l.essadJ I E (estimated) d.atabase values . 

D> , 

, D> Ii 

B> Ii 

~Ii 

D +1:.0 nG 

B> 6' Dn' 

8> Ii 

8:> , 

B> 6' 

b6 

B> Ii 

B> " 

Dn' . 

IN'r 

C 1.S NOM mr 
c 1 • 5 NOM IN!' 

C 1.5 NOM Dn' 

C 1.S NOM INT 

B,. I> HIG mr 
B .. Ii BIG'nrr 

lib Ii ItIG mr 
B> Ii !NT mr 
B> 6 

B,. Ii 

B,. Ii 

C 1 ,5 !10M :INr 

C 1.5 NOH XNT 

C 1.S NOK INT 

D 0.0 NOM ElG 

D , 0 • Q NOM i!Ic; 

/ 

( 

~- ) 



Table 2 

SOIL NITROGEN LEACHING INDECES BY MARYLAND CLIMATIC REGIONS 

( 

A 43 20 18 

B 43 20 12 

C 43 20 " 

0 43 20 5 

2 A 4'3 .20 1& 

B 43 20 II 

C 43 20 7 

D 43' 20 S 

3 A 42 19 17 

Ei '. 42- 19' 11 

C 42 19 7 

D 42 19 S 

4 A 41 18 16 

B 41 18 10 

C 41 18 6 

. D 41 18 4 

5 A 41 19 16 

B 41 19 10 

C 41 19 ' 6 
----'. -

D 41 19 4 

6 A 41 19 16 

B 41 19 10 

-c . 41 . 1'9 7 

.D 41 19 4 

7 A 37 17 13 

B 37 17 8 

C. 37 17 5 

D 37 17 3 

8 A· 45 21 19 

B 45 21 13 
( 

C , 45 21 8 

D ' 4S' 21 6 
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STATE CLIMATIC DIVISIONS. 
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25yr-
24 hr 

County Station storm 
Allegany Cumberland 4.9 
Anne Arundel Armapons 5.9 
Baltimore CocI<eYsvme 5.5 

Prince 
Calvert Frederick 6.1 
Caroline Denton 6 
Carrol· Westminster 5.4 
Ceell Elkton 5.6 
Charles La Plata 6 
Dorchester Cambrldae 6.2 
Frederick Frederlok 5.4 

Mt. Lak~ 
Garrett ParI< 4.8 
Harford Forest Hili 5.5 
Howard Woodbine 5.6 
Kent Chestertown 5.B 
Monmomerv Derwood 5.6 
Prince Upper ' 
Georne's Marlboro 5.9 
Queen 
Anne's Centreville 5.9 
Somerset PrinCe Anne 6.4 
St Mary's Leonardtovm ·6.2 
Talbot Easton 6 ' 
Washington Hag~rstown 5 ,1 
WIcomico Sallsburv 6.3 
Worcester Snow Hill 6.4 

Jan 
2.43 
3.14 
3.22 

3.3 
3.44 
2.97 
3.16 
3.12 
3.59 
2 .84 

3.11 
3.2 

3.01 
3.2 

2.81 . 

3.04 

3.32 
3.42 
3.33 
3.51 
2.55 
3.65 
3.7 

RainJall Data for Maryland Couuties (average in inches) 
. Source: USDAlNRCS A WM SOF'IW ARE 

I 
I 

Feb I Mar Apr Max Jun JuJ Aug S~_ Oct Nov Dec 
2.36 I 3.24 3.31 3.64 3.51 3.61 3.42' 3.06 2.78 2.78 2.66 

3 I 3.47 3.31 4.11 3.63 3.81 3.98 3.47 3.26 3.43 3.39 
3.06 3.66 3.61 4.48 3.97 3.97 4 3.75 3.29 3.77 3.64 

3 .06 13.62 3.3 4.16 3.85 3.99 3.93 3.58 3.28 3.42 3.32 
3.06 13.67 3.36 4 3.72 3.89 4.3 3.6 3.16 3.31 3.51 
2.77 I 3.42 3.48 4.23 3.93 3.59 3.46 3.62 3.27 3,47 3.31 
2.84 13.43 3.59 4.1 4.03 4.18 4 ,02 3.75 3,17 3.47 3.61 
2.95 13.52 3.17 4 3.76 3.96 4.12 3.65 3.28 3 .39 3.27 

3.3 1 3.84 3.33 3.79 3.62 4.11 4.63 3.55 3.07 3.28 3.51 
2.75 13.34 3.47 4.21 3.97 3.54 3.43 3.6 3.37 3.46 3.13 

2.92 13.97 4.08 4.42 4.13 4.74 3.97 3.39 3.13 3.42 3.54 
2.89 1 3.5 3.7 4.32 4.19 4.18 4.27 3.83 3.2 3.68 3.64 
2.95 13.55 3.39 4.35 3.83 3.73 3.81 3.61 3.32 3.57 3.41 
2.98 13.57 3.32 4.02 4.11 3.79 3.99 3.66 3.16 3.36 3.67 
2.79 13.34 3.24 4.21 3.81 3.72 3.81 3.58 3.27 3.39 3.15 

2.84 13.37 3.27 4.18 3.75 3.99 4.08 3,67 3.32 3.39 3.28 

2.99 13.56 3.31 4.01 3.92 3.79 3.97 3.6 3.17 3.36 3.62 
3.26 13.94 3.12 3.36 3.27 3.94 4.76 3.47 3.13 3.0B 3.24 
3.14 13.74 3.22 4.11 3.81 4.12 4.04 3.68 3.28 3.37 3.3 
3.17 13.72 3.36 4.07 3.68 3.97 4.25 3,55 3.14 3.38 3.6 

2..5 I 3.2 3.32 3.84 3.71 3.51 3.38 3.17 3.19 3.19 2.B2 
3.41 14.05 3.28 3.53 3.56 4.06 5.0p 3.58 3.22 3.15 3 .48 
3.47 \4.16 3.23 3.51 3.41 4.04. 5.15 3.38 3.22 3.18 3.43 

AClRlCUL TURAl. NlmlIBII"1 WJI"Cl!U1INT I'ROORAM 

(3DI) 010.1-1319' FAX (01) 'I'" 7l1S 

U4$ CClLEmlDl!Nl' AcnvmB8 BV.lLDlWO' 2./fV&lONloI!IITAJ. &CIlINCE AIID 'IECIJNOI.OOY • cou,ROI! 1'ARX.. MAllYUlNDlO7C2· 11U11 """ """""'f .... "'''''''''''M """"""""""""'''''' ....... ...,_'''' """ .... 

~ 

Apr- Oct-
Yearly Sep Mar 
Total Total Total: 
36.S0 20.55 16.25 
42.00 22.31 19.69 
44.42 23.78 20.64 ! 

42.81 22.81 20.00 
43.02 12.87 20.15 ; 
41.52 22.31 19.211 
43,34 23.67 19.67 
42.19 22.66 19.53 
43.62 23.03 20.59 
41.11 22.22 18.89 

44.82 24.73 20.09 
44.60 24.49 20.11 
4253 22.72 .19.81 
42.83 22.89. 19.94 
41.12 22.37 1B.75 

42.08 22.84 19.24 

42.62 22.60 20.02 
41.99 21.92 20.07 
43.14 22:98 20.16 
43.40 22.88 20.52 
38.38 20.93 17.45 
44.03 23.07 20.96 
43.88 22.72 21.16 

B/06 
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District of Colymbja 

Delaware Delaware NRCS 
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NRCS Soil Survey Staff Directory 

"Oth"er Soils Links: 

Ag Nytrlent Mangerpent - Marylan~ Cooperative Extension's Agricultural Nutrient Management Program 
Delaware DataM1l1 ~ source for Delawa"re geographic data 

GeDglatlal Data Gateway - Website for state and ,county-level digital products such as hydrography, 

topography Images, ort~-Imagery, solis and dlmate data. 

GIS Coverages - NRCS GIS coveragesi Indudes couOty, state, MlRA and HUA cove.:ages 
K;ys tp Soil Taxonomy - TaXonomic keys for field claSSification 

MAfSS. - Mid-Atlantic Association of·Professlonal Soli 5denctlsts 
MLRA Office #13 · "The Majo~ Land Resource Area office servldng Maryland, Delaware and the 
District of ColumbIa, located In Morgantown, West VIrginia. " 

Medin - Geospatlai pati - Maryland DNR site for GIS coverages 

~ - Natlonal Soil Information System Homepage " 
______ NeGC Iptraoet~RCS-data-from-tha-Natjonalta~g[2lphy~nd-Geospattat-center" ln· Ft~lt1i 

Natlgnal Soil Syrvey Center - ProvIdes technica l leadershIp and coordination for the national" 
5011 survey program a"nd state-of·the-art soU survey data . , " 

NRCS rechnical ReferenCes - Unk to the National SoH Survey Handbook, Soli Survey Manual, 
lab Methods Manual, Soli Classification and more. " 
Official Series DesCriptions (OSOs) - St.2Indard desoiptlons and charBct;erlsterlstics of sorl series 

" SAWGAl ~ 5<>11 ' and Water Geospatlal AnalysIs ~b at the University of Ma"ryland " " 

Soli pata "Mart -. Future "~rehouse for" all offldel NRCS solis products 
SSURGO - DigItal data for complete and updated salls surveys thet meet national standards 

Soli Data VIewer - NR!=S custom lnteractlve solis software. 

TeiraServerUSA - Terra Server Address Search" 
~ - Customer Service Toolkit Homepage " 

ThIs web site is hosted by the Soi l and Water Geospatial Analysis Laborato~ (SAWGAl) at the 
"University of Maryland, College" Park. Refer web related questions to Dr. Bdan"Needelmoo at the 

.- University of Maryland or Rebecca H;ckm§o at NRCS Maryland. 

http://wwW.sawgal.umd.edulmcswebi 
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NATURAL R.ESOUR.CE SCIENCES AND LANDSCAPE ARCHITECTURE ~ HJ. PAITERSON I1AJ..L • COLLEGE PARK. MO 20742 
PHONE (301) 405-135.1 • FAX. (301) 314-9049 • fc26@umaU.umd.edu 

Soil Ferti lily Management 
SFM-5 
May 1997 

SOIL pH MANAGEMENT AND DETERMINING LIMlNG RATES 

What is soil pH? Bow do I adjust soil pH? 
Determination of soil pH is a Most of our farmland soils are acid 

measurement of the acidity· or alkalinity of a generating soils and soil pH tends to decline 
soil. The pH scale ranges from 0 (very acidic) over time. Therefore, in an effort to maintain 
to 14 (very alkaline). At pH .7, the soil is an optimum soil pH for crop production., we 
neutral, neither acidic nor alkaline. To help amend our soils with liming materials that 
put the pH scale into perspective: lemon juice neutralize soil acidity. A liffiing material may 
is very acidic (PH 2), vinegar is also acidic (PH be any substance that reduces the acidity of a 
3), rainfall is slightly acidic (pH 5 to 6), pure soil. Typically, liming materials are oxide, 
water is neutral· (PH 7), bicarbonate of soda is hydroxide, or carbonate forms of calcium 
slightly alkaline (PH 8), milk of magnesia is andlor magnesium. It is the oxide, hydroxide, 
quite alkaline (PH 10), and bleach is very or carbonate contained in the liming material., 
alkafu1e (PH 13).' Plant growth and plant and not the calcium or magnesium, that acts to' 

----- n-u-,-tnent availaoility from a sOir-ar-e-str"--!-on-gl--'-y- --, -ne-u-"t::::ralize~':---so---;i-;-l -a-Cl-:-' di-;:'-:-ty"""", ""--~D;:-:iffi-=-"er-e-n-:-t --;J;-;-it~nj;-n-g-----

influenced by soil pH. materials have different add neutralizing 

What is the optimuJTl soil pH? 
The optimum soil pH varies for 

cl.i.fferent crops. Most agronomic crops grow 
best in slightly acid.ic soil with pH between 6.0 
.and 6.5, Some Crops, like alfalfa, perform best 
at a slightly higher soil pH, between 6.6 and 

. 7.0. On the other hand, potato and sweet 
potato yields are optimized at a soil pH of 

. approximately 5.2, and tobaccO production is 
best at pH 5.6. Several horticultural species 
(azalea, rhododendron, _ blueberry)' perform 

. best under even more acidic soil conditions. 

capabilities. 
Liming materials are 'most effective at 

neutralizing soil acidity when they ~e 

thoroughly incorporated and mixed with the 
soil of the plow . layer (8 inches deep). For 
continuous no-tillage row crop production or 
for topdressing hay or pasture land; liming is 
stilI effective, but annual lime applic3.tion rates 
should not exceed 1,500 pounds oxides. per 
acre. (see disCussion of total oxide content, 
below, and Tables 2 and 3). 

Lime effectiveness and the quantity of 
a liming material necessary to achieve a 

. Educating People To Help Themselyes 

. l.ccaI GoIo'8ll'lll>etlt • U.a. Oepartm,n\ of ~ Cocpera\inQ . 

The ~ cI. MaI)4and I. &qIW oppQl1llllily. Tt>a UllMiallYl PoI<:iH. program •• ifIII aClh4Iies art In CCIfIIarmarca wtIb pet1inef1l Fede13l afld StsIB IIIW!: and ttgL/lallans 00 ~ 
naIiorIleganitlg race.. CIlIor. re!lglOll, ege, ndonBl origin, sex. alld <isBbft'ty. Inqt.oiries tegardlng oornpIiance wI1II TIde VI of \he eM! POghIs Ad of 1904. as 8ftIended; ~ IX oflhe Educational 
A"'~ Section so.: til tile RilI>abIIIaIion Act aI , 973; and IMI Ame1icam WI\/> OIsabII'lIies Pod al1990: or I1II8Ied I~~ requiremen1l BIIoUId be diraded ro tile OIredQ' of Perso~an 
AeIe1Ian.s, 0I&ce 0( lhe 0eaI\ CoIsee 01 Airlculluco and NaIur8I R~. Symons Hal!. Colltae Parl<, ~D 20742. 



desired adjustment in soil pH will vary by soil 
type; soil texture, and soil". organic matter 
content. The impact of different soil types on 
liming recommendations are evident in Tables 
2 through 5. 

How is the add neutralizing capability of 
different liming materials expressed? 

The acid neutralizing caPability of 
litDing materials may be expressed' in several 
ways, The most useful determination of 
neutra.1.izi.ng capability is the determination that 
pernrits the most simple and 'direct application 
of the recommendations provided by, your soil 
testing laboratory. 

The calcium carbonate equivalent 
(CCE) expresses the relative ability of a liming 
material to neutralize acid as compared to 
pure calcium carbonate (pure pulverized 
limestone). The CCE is determined by the 
chemical composition of the liming rpaterial. 
Table 1 presents average acid neutralizing 
values, expreSsed as CCE, for some common 
liming materials. The physical particle size ,of 

the liming material is sometimes used together 
with the '9CE to dete['I11jne the effective 
neutralizing value (ENV) of the liming 
material. 

Often, the acid neutralizing potential of 
a liming- material is detennined from the total 
oxide content (calcium oxide plus magnesium 
oxide) of the liming material. The physical 
particle size of a liming material also may be 
used in conjunction with the liming material's ' 
oxide content to ' deteimine a lime application 
rate adjusted for lime fineness. 

Anyone of the ab0ve methods of 
, expressing the relative acid neutralizing 
capacity of liming nlaterials may be the most 
useful and convenient as you attempt to follow 
the liming recommendations of your soil 
testing laboratory. I,>~chased liming materials 
must be accompanied by a product description 
label that describes the acid neutrali2.ing value 
of the material. Always refer to the labeled 
acid neutralizing information provided with tile 
purchased liming material when making lime 
application rate deciSions. 

Table 1. Typical acid neutralizing value, expressed as calcium carbonate equivalent eCCE), of common liming 
ma.terials 'and the quantity of each li:mi:ng material necessary to achieve acid neutralization equivalent to one ton 
(2,000 pounds) of pure pulverized limestone. 

( 
'--

Calcium carbonate Equivalent to one 
-------LffifmgDl~~---------------------- wwv~(kCE)'----------~t~oo~pwre~Jj~m-~~-e------------~ 

Ground limestone, oalcitic limestone, 
calcitic lime, calcite, ru-ca1limestone, 
calcium carbonate 

, Burned lime, qu,ick lime, uoslaked lime, 
. calcium olcide 

Hydrated lime, builders' lime, slaked lime, 
calcium hydroxide 

Dolomitic limestone;bi-mag limestone, 
calcium magnesium carbonate 

Ground shells ' 

Calcium ~cate slag 
Blast furnace sla.g, basic slag 
Flue dust 
Marl 
Wood~ 

2 

% pounds 
100 2,000 

178 

134 

95 ~ 109 

80 - 90 
70 - 80 
67 -75 

% 
40-90 

40 

1.120 

1,490 

1,830- 2,100 

2.200 - 2,500 
2,500 - 2,860 
2,670 - 2,990 

2,080 
2.220 - 5,000 

5,000 

l ) 



How do I use the total oxide. ana)vsis of a 
liming material to detennine liming rate? 

Total oxide content of a liming material 
is typically the sum of the percent calcium 
oxide (Ca.o) plus the percent magnesium oxide 
(MgO) contents. This inforination is usually 
stated on the label of purchased liming 
materials. Frequently, recommended liming 
rates are expressed in 
pounds per acre of oxides. Thus,.if a soil test 
recommends lime application in pounds oxides 
per acre, then the corresponding application 
rate of a given liming material would be: 

pounds oxjdeslacre x 100 = pounds lime / acre. 
% total oxides 

Example 1, below, demonstrates the 
use of total oxide content to determine lime 
application rate. Calculated lime application 
rates should be rounded off to the nearest 
quantity practical for the spreading equipment 
to -apply. Typically, agricultural lime 
application rates are approximated no closer 
than to the .nearest 500 pounds / acre 
application -rate. 

How do r determine-effec.tive neutralizing 
capacity of a liming materiaJ? 

The effective neutraJizing capacity of a 
liming material is determined by the chemical 
composition of the liming material and the 
physical particle size, or fineness, of the 
material The chemical clurracteristics are 
typically expressed as either the calcium 
carbonate equivalent (CCE) or total oxide 
content of the liming material. The finer the 
particle size, the more reactive the material. 
Coarse materials with large particles are much 
less reactive and much less effective at 
neutralizing soil acids. 

Liming materials are graded for particle 
size, or fineness, by detennining the 
percentage of the material that passes through 
each of a series of sieves with increasing mesh 
size (smaller openings) . The calculated 
fineness factor uses the percent (by weight) of 
the material retained by an 8~mesh sieve, the 
percent retained by a 60-mesh sieve, and the 
percent that passes through a 60-roesh sieve. 
The material retained by the 8-mesh sieve is 
assumed t.o be not effective in neutralizing soil 
acidity for the following crop season. The 

Example 1: A soil lest analysis recommends the 'a1 tha thr gh th 8 esh' 
I· . f 2000 unds 'd J L' . roaten t passes ou e -m Sieve 

app 1C~atton o. po 010 es acre. I1lllIlg .. h esh" d 
material #1 contains 29% CaO and 37% MgO. Liming . but is retaIned by t e 60-m SIeve IS assume 

___ __ material tl-2.contains.J3% Cao and 8% MgG:-What-are ---to have-50%'neutralizing effectivenessllIld that- ----
the corr~ding lime application rates for the two which passes through the 60":m.esh sieve is 
liming materials? assumed to be 1 00% ~ffective at neutralizing 

Materihl#l 
Total oxides"; 29% CaO + 37% MgO 
Total oxides:: 66% 
2.QQQJbs oxides/acre x ] 00 = 3.030 ll?s lime JaCTe 

66% oxides . 
Apply 3,000 pounds lime/ acre 

Matoial#2 
Total oxides = 33% CaO + 8% MgO 
ToW oxides = 41 % 
2,000 lhs oxides/acre x 100::, 4,87-8 1bs lime / acre 

41%.oxides 
Applv 5,000 pounds lime I acre 

3 

soil acidity for the following crop season. 
Particle size inforrqation should be 

used to- adjust lime application rates. The 
fineness factor may be used to adjust the lime 
application based on total oxide content by 
corre.cting for the particle size of the liming 
material (Example 2). 

Frequently, lime application rate 
recommendations are based on the' assumption 
that pure calcium carbonate, CCE= 1 O~Io; will 
be used. Actual application rates should be 



corrected for the true CCE and particle size of 
the liming material . The fineness factor may 
be used to mocl.ifY the CCE of a liming material 
by calculating the effective neutralizing vaJue. 
(ENV) of the material (Example 3). 

Liming recommendations. . 
Recommended lime application rates 

based orr. the total oxide content of the liming 
material and initial soil pH, are:presented in 

. Tables 2 through 5, for agronomic crops 
having a target pH=6.5. alfalfa \Vith target 
pH=7.0, tobacco with target pH=5.6, and 
potato with target pH=5.2, respectively. These 
recommendations assume a fineness factor of 
lOoolo. Application rates of liming materials 
with fineness fadors less than 100% should be 
adjusted as outlined in Example 2. 

Example 2: liming ,material #] from Example 1 has the 
followitlg sieve analysis: 95% passes through 8-mesh 
si(Ne and 81% pasus through 60-me.rh sieve. What is 
the adjusted application rate of liming material # 1 after 

correction/or particle stu? 

Percent retained by 8-roesh sieve: 1000/0 - 95% = 5% 
Percent retained by 60-mesb sieve: 95% - 81 % = 14% 
Percent passing through 50-mesh sieve: = 81 % 

CalculatedfUteness actor. 
5% retained by 8-mesh x ()G/o effectiveness = 0% 
14% retained by 6O·mesh x 50% effectiveness = 7% 
81 % passing 60-mesh x [00% effectiveness = 81 % 
Fineness factor - 0% + 7% -+ 81 % = 881'/t 

Application rate of liming maieriD[ #1 corredui for 
partick size: 
3.000 pounds lime/acre x 100 = J,4091bs lime/acre 

88% fineness factor 
Apr'" 3.500 pounds lime J acre 

4 

Remember, even ·the most precisely 
calculated lime application rate is only as 
accurate as the spreader used to apply the 
lime. Check the. calibration of ' spreader 
equipment regularly. Take time to verify the 
application rate of custom-applied linie. 

Soils can be over-limed as easily as 
they can be under-limed. Both over-liming 
and under-liming . can reduce yields. A 
program of routine soil testing can help 
manage soil pH, maximize crop yields, and 
minimize input costs. 

Prepared by: 
Frank J. Coale 
Soil FertilitylNutrient Management Specialist 
Department of Natural Resources & 
Landscape Architecture 

Excz.mple 3: Calculate the effective neutralizing value 
(ENV) of an agri~lturaJ limestone that has a CCE = 

90% and a neve analysis oj: 9BDA passes through 8-
mesh sitwe and 76% passes through 60-mesh si(f'l)e. 
What is me correCl lime applicatlDn rate if a soil Jest 
recommends applying 3,000 Jbs lime/acre, assuming a 
liming material with CCE= 100% and ENV-1 OO%? 

Percent retained:by 8-mesh sieve: 100% - 98% "" 2% 
Percent retained by 60-mesh sieve: 98% - 76% : 22% 
Percent passing through 6O-mesh sieve: -76% 

Calculllted fineness factor: 
2% retained by 8-mesh x 0010 effectiveness :: 0% 
22% retained by.60-mesh )( 50% effectiveness ell % 
76% passing 60~mesb X l000Al effectiveness -76% 
Fineness factor::" 0% :+ 11 % + 76% = 87% 

aN I: CCE){ Fineness factor = 9O%){ 87% ::: 78.3% 

AppliatUm rate correctedfor ENV: 
3,000 lbs/scre recommended rate x 100 '=3;831lbs1acre 

. 78.3%ENV 
Apnl" 4.000 pounds lime/acre 

( -~, 
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Table 2. Recommeoded application rates for- liming materials based on telal oxide content for most agronomic crops.. T~get 
soil pH - 6.5 . RecoO'llllendatians presented by soil texture and region within Maryland. * 

LoamvSand Sand~Loam &.2§m Silt Loam & g~ Loam 
Initial All All Coastal Piedmont & Coastal Piedmont & 
soil ~H Reai~ Regions flain MQ!.!!Jtain Plain Mountain 

-----------------POUDds per Acre ofTotal Oxides ---... ----... _-
6.5 0 0 0 0 0 0 
6.4 0 0 0 0 0 0 
6.3 0 0 0 a 0 1000 
6.2 0 0 1000 1000 1000 1000 
6.1 0 1000 1000 1000 1000 \500 

6.0 500 1000 1000 1000 1000 2000 
5.9 500 1000 1000 1500 1000 2000 

-5.8 500 1000 1500 1500 1500 2500 
5.7 500 lOOO 1500 2000 1500 3000 
5.6 1000 1500 1500 2000 2000 3500 

5.5 1000 lSoo 2000 2500 2000 3500 
5.4 1000 1500 2000 2500 . 2000 4000 
5.3 1000 2000 2000 3000 2500 4500 
.5.2 1500 2000 2500 3000 2500 4500 
S.l lSOO 2000 2S00 3500 3000 4500** 

5.0 1500 2.500- 2500 3500 3000 4500·· 
4.9 1500 2500 3000 4000 3000 4500** 
4.8 2000 2500 3000 4000 3500 4500" 
4.7 2000 3000 3500 4000*'" 3500 4500"'· 
4.6 2000 3000 3SOO 4000*· 3500" 4500*· 
4.5 2000 3000 3500 4000·· 3500·· 4500*· 

... For cqntinnous no-lillage or for topdressing hay or pasture land, lime application rates sho~d not exceed. 1500 pounds total 
oxides J acre / year. Soil pH should be measured within one year of lime application to determine the.quan~ of additional 
lime-~-

•• The amount of oxide recommended probably will not be ~gh to raise soil pH to 6.? but is the maximum amount fua1 
. should he applied in one application. Soil pH should be measured within one year of lime application to determine the quantity 

of additional lime needed. 

5 



Table 3. Recommended application rates for liming materials based OD total oxide conteDt for alfalfa seedbed preparation. 
Target soil pH = 7.0. Recommendations presented. by soil texture and region within Maryland.· 

LoamvSand Sandy Loam Loam Silt Loam & cliw Loam 
Initial All All Coastal Piedmont &. Coastal Piedmont & 

soil :QH Regj!m~ RegiQm Plain MDlmliin flam Mountain 
----- Po~per Acre of Total Oxides - ----------

7.0 0 0 0 0 0 0 
6.9 0 0 0 0 0 0 
6.8 0 0 0 0 0 1000 
6.7 0 0 1000 1000 1000 1000 
6.6 0 1000 1000 1000 1000 1500 

6.S 500 1000 1000 1000 1000 2000' 
6.4 500 1000 1000 1500 1000 2000 
6.3 500 1000 1500 1500 1500 2500 
6.2 500 ·1000 1500 2000 1500 3000 
6.1 1000 1500 1500 2000 2000 3500 

6.0 1000 1500 2000 2500 2000 3500 
5.9 1000 1500 2000 2500 2000 4000 
5.& 1000 2000 2000 3000 2500 4500 
5.7 1500 2000 2500 3000 2500 4500 
5.6 ]500 2000 2500 3500 3000 5000 

5.5 1500 2500 2500 3500 3000 5000·· ,r 
5A 1500 2500 3000 4000 3000 5000" \- ", 
5.3 2000 2500 3000 4000 3500 5000·* 
5.2 2000 2500 3500 4500 3500 5000** 
5.1 2000 3000 3500 4500 4000 5000"" 

5.0 2000 3000 3500 4500" 4000 5000*· 
4.9 2500 3000 4000 4500** 4000 50()()** 

4.8 2500 3500 4000 4500** 4500 5000** 
4: 7 2500 3500 4000 ..... 4500 .... "---- 4 -5000·· 
4.6 2500 3500 4000·'" 4500*· 4500** 5000·· 
4.5 2500 3500 4000*· 4500** 4500*· 5000*. 

... For t~ establisbed,al.falfB, lime application rates should not exceed 1500 pounds total oxides /acre / year. Soil pH 
should be measured within one year of lime application to determine the quantity of additiooallime needed. 

.* The amount of oXide recommended probably will not be enough to raise soil pH to 7.0, but is the maximum amowrt that 
should be applied in one application. Soil pH should be measured within one year of lime application to determine the quantity 
of additiona.1lime needed 

6 c) 
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Table 4. Recommended application rates for liming materials based on total oxide content foe tobacco. Target soil 
pH r::: 5.6. RecammendAtions presented by soil terture and region within Maryland. 

Loilm!,:Sand SandvLoam Loam Silt LQ1mJ & Clav tom! 
Initial All All AJI All 

.Soil ru:I Regions RegjQ~ Regj~ &egiQD~ 
-----------------'Pounds per Acre cfTota! Oxides -----------------

5.6 0 0 0 0 
5.5 0 '0 0 0 
5.4 0 150 200 200 
5.3 150 250 250 300 
5.2 200 300 350 400 
5.l 250 400 450 500 

5.0 300 450 550 600 
4.9 350 550 650 700 
4.8 400 600 700 750 .... 
4.7 450 700 750** 750** 
4.6 500 750 750** 750** 
4.5 550 750" 750** 750** 

.* The amount cf oxide recommeMe:d probably will not be enough to raise soil pH to 5.6, but is the maximtnn amount that 
should be applied in ooe application. Soil pH should be measured within one year of lime application to detennine the quantity 
of addltionalliroe needed. 

Tab~ 5, Recommended application rates for limingmalerials based. on total oxide content for potato and sw~t potato. Target 
. .soil pH =- 5.'2. Recommendations presented by soil texture and regl~· o~n~Wl~·~Ihin!!!·l.!M~ary~.!.!land..~'___ ______________ _ 

Loamv S!!!Id Sa:nltl Loam Loam Silt Lo§!ll & Cla~ Lo!U) 
Initial All All Coastal Piedmont & Coastal Piedmont & 
~il 12H- Re~ons Regj~m.~ Plain MOlIDtain Plain MQun~ 

------------------Potmds per Acre of rata! Oxides ----------- --------

5.2 0 9 0 0 0 0 
5.1 0 50 100 100 100 200 
5.0 100 150 200 250 200 350 

4.9 150 250 250 350 300 550 
4.8 200 300 350 500 400 700 
4.7 250 350 450 600 500 900 
4.6 300 450 550 750 600 1100 
4.5 350 550 650 850 700 1300 

7 
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N~ri,ent 'Management·-



For the Nutrient Management Advisor 

Soil Sampling Procedures 
for Nutrient Management. 

1. Define the management units. A management area. is an ,area 
that can arid will be managed separately from any other. If . 
diff~t neld areas have different soil types, past Clopping 
histories, or different production potentials, :these areas should 
be sampled separately and managed separately (See Figure 
1). If it is irnposs~le for a farmer to manage different areas 
separately. they should be treated as one management unit. 

2. Sample the management units. Bach unit should be sampled 
separately. Follow these steps for each management unit. 

• Collect 15 to 20 samples in a clean plastic bucket. 
• Take samples from thr<?ughout the entire area of the unit. 
• Follow a sampling pattern similar to that in Figure Z. 
• . A void sampling unusual areas such as windbreaks, old fence 

lines, wet areas or areas near: lime rock roads. 
• Scrape away any surface residues. 

Flpre ]: There ar~ 6 different 
managtmlent units in thisfield 
bectluse. of differences in landscape 
position qnd past maJUJgsmtm1. 

. Figure .2: Sample/rom 
ths entire area 0/ the 
mallagemel1t rmlt. 

• Sample to the correct d~(S~_Etgu~e--')._ -,--------1-­

• 2 inches for monitoring pH on no till cropiand and 
pasture 
• 8 inches for fertility samples on cropland and pasture· 
• 12 inches for PSNT 

3. Mix the sample. Thorough mixiog is essential. 
• Sieve the samples through the sieve into a receivin$ box. If 

the sample is hard or strongly aggregated; uSe a mall~'U? 
help break up soil aggregates. .. 

• Transfer the sqil to the ODJOB mixer. Roll the lIlixer at least 
50.revolutions. Spread the sample out. . 

• Return the soil to the receiving box. Spread the sample out. . 

No till 8Jld 
pastUtI!-2~ (fOT 
pH mOD1tori.ng 

Dilly) 

Figure 3: ~lJ'le to the 
COITe.ct depth., 



Soil SamI1ling Procedures for Nutrient Management 
(continued) 

• Take :5 scoops of soil from different parts of the sample 
to provide a total soil volwne of app~ely 1 pint. 

• Pla~ the sOil into the sample bag. 
• . Take'the soil back to the office.' 

4. Drying the sample. 
• Spread the sample out in a warm place overnight to air 

dryil 
• DO NOT HEAT the soiL 

S. Label and place the soil into a soil bag. 

6. Fill out the information sheet as completely and 
accurately as possible, 

February 2006, Agricultural Nutrient Management Program 

Figure 4: 'Thorough mixing 
is mmtiaJ. ' 

The Uni versily 0 r MII}'lInd Is equal opportun!\y. The Univeraity'll policie&, P!OgrBtll$. and aed vi ties arc III conf'on:nance with pcninont FcdJ:~ 
and Slate IIlWl and regulllioAS on nORdiscrimio.arioa regarding !lICe, color, rofia.ion, aao,. nariODAJ origln.llellder-, se.rualorient:lUon, IIIIlrical OJ 

parenlal,l2lUS, Of djlabilliy, Inquiries regarding c.GmpIi.nee with Ti~ V1 of tho eMl Ripu Ad 01 1964, U 4IOOIlded; TiLle tx of~ 
Ed~onal.AmendrneAt5; Section S04 oflh6lt4:b~ltatlon ACI or 1973; and the Amettcans WIIb Dis2bllltios Ac;l of'I990; 01 reJ!.tecl IepI 
~u~1Ii slto~1d be direc.tod 'to Ihc Ojrcclor of H\Im8D R«*1In:cI M8IIGgcsnent, Offi eC of the bcaa, College of Agrictalll.1n and Nalur:al 
Ruoim:a, SyIllOllS H." College- Park, MIl 20742. ' 
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C . ('" "IT tLab I ompansl>_ ()f ~IJ. es s 
(Labs Participating in the 2000 Sample Exchllnge) 

I (2{28/08 update) 

1'\ 

I 

Lab Cost AnalYses Comments Soil Submiuion Ordering Supplies 
I I Form on Website? 

A & L Eastern Agricultural $7.60 ~!J!ic MebUcJi PackgKe Seveml micromrtrient Yes. Gato Order fum is on the website. 
Lab (MehIiclt..J) .rut OJ.4, P, KJ Ca, Mg, Ca, combinations are also 
7621 Whitepine Road without recs pH, bnffer pH.ICEe, available. See Schedule of www.a1-labs-eastem.C()rn/ \VWW.al-labs-eastemcoml 
Richmond, VA 23237 percent base ftion of Fees. agri agri 
Ph: 804-743~9401 cations 
www.al-Iabs-eastemcom Choose "Submittal Ponn" Choose "Download th.e Supply 

$8.40 I!!fi§i CBr!i~-Ammoniam next to Soil Anal)'sis. Orderfonn." 
(Bray- Aceta~) fa~~ (SAl) 
Ammonium OM, P, ~ ea. ~g, Ca, pH, 
Acetate) bntIer pH, CB~ percent 
without recs base saturatlon1of cations 

Agri Analysis, Inc. ~6.50 ~ km Lab bas pick-up locations in Yes. Go to Call 717-6S6-9326 or send e-
280 Newport Road tomm~rclal pH, buffer pH, . e Cecil County, Walkersville, www.agrianalysis.com mail to info@agrianalysis.C()Jn 
PO Box 483 $8.lS requirement, P OJ,K~O, at, andXeymar. for bags aild info sheets. 
Leola, PA 17540 private Mg,CEC <10 samples ~ $5.00; Click on "R~ources." 
Ph: 717-656·9326 10-20 samples - SO.50 each; 
www.agri8Il81ysis.com ~ >20 samples - $10.00 Scroll down to 1he Soil 

58.7S SBA+OM Information beading and 
~ coJlllDereial See website for routes. click on "Soil Request 

$10.00 Also have sevetal analyte Foon Page 1." . 
~rivate lists with trace elements Reduced shipping rates are 

(see website). I also available through. DHL. 
Brookside Laboratories, Ino. WUlbe ~ I Broobide does not provide Yes. Call 419-753-2448 to order 
308 South Main Street determloed PH. OM, Mehliph-3 P, MIl, lees. COnsultants develop soil bags. 
New Knoxville, OH 45871 by. Zn, B, Ol, Fe. Al, CEe, . the recs. Brookside prefers www.blinc.C()m/ 
Ph: 4-19-753-2448 COIlswtlUlt percent base !i~on of to receive samples from worksbeetJXif1 
~.blinc.com 

- -
cations, S, Bray; D P their co~tantS otUy. SoilWo.rkshret. pdf 

-- -

NOTES: 1 
• .ASSUM.E PAYMENT MUST BE INCLUDED WITH SAM7LES. ' . . . 
• Orplli~ mlli1l5- (OM) iJ UI impor\.uIl soil ptOS1IIrty 10 trade. but I. not offrnid' 50me wio pacPglII. Producen ate adviled to rtqLlclt OM aVlIIllf1hey ChoOK a lab 1hn cful-ges sn IddiUonaJ. fee fOr the informatiDn. 
• Soil tcxtarCl II Dot o.lfecod by moll lab. md I. very OllpomivCl by those wbo cJJ offC!{ iL Obtain information.from soil BIlrvey ,lIM delamlnin,the dom.inAlll. /napping unit ora field. . 
• SlIJ'Iple deplbs should. be 8 £nob", I -
" nlCrD Is no need 10 'nqLl oat rooonmendat1011.5 .from thD roll toll 1lIbs. 
• Web p!lgol IIU updiatad 1I-~uently and addn!aaee rae tho &all infonmiion abe. JJII.y obange.lfthls ~ go 10 the lab'! home page and ibUow the I.itb to tho IOU infocmlll.on sheel 

AGRICUL tUW. NI1TllIBNl' ¥ANAO£M9fI' ~ 

(.381) o(lISoUlr. FAX (301) 114-7375 

1145 COLE STUDI!N1' ACTIYl'1lll8 BUIL~G "1lMllOIoIloI1iNTAL ECWIC! AND 'nCBHOLOOY " OOLU!Oa fAAlC, M' .. R. T\.N'ID lOla· 1 038 
I 
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. I Comparison of Soil Tut Labs 
(La.bs P~rticipating in the 2000 Sample Exchange) 

Lab Cost Aoalyses Comments Soil Submission Form Ordering Supplies 
I on Website? 

Pennsylvania Agricultural $9.00 ~tlll!l!!ld §!Zg:u ~ website for more Yes. Go to Call 814-S63-0841 to 
Analytical Services pH, Mchlich' requirement, analyses. purchase kits. 
Penn State University P, K, ca, Mg, r OJ, S www.n3sLpsu.edul 
Universi1;y Park. PA 16802 Submissionforrns _ allhbnl 
Ph: 814-863-0841 $5.00 QM 
www.aasLpsu.edu CLkk on the desired tonn. 

Spectrum Analytic, Inc. S7.00 §! , I Dealer price is avaUable Yes. Ooto Onter form is on the 
PO Box 639 (dealer) pH, bnfferpH, OM. P, K, Ca, to MCE or other website. 

I 

1.081 Jamison Road NW $10,00 Mg, CEC. percent base consultants. Soil info www.spectrumanalytic.com/ 
Washington Com House, (grower) ,a_onoftns tOIm would have. to servic:eslfonnslagsoil. pdf www.spectrum.ana1ytic. 
OH43160 indicate "MCE" under com/services/supplies 
Ph: 800·321·1562 510.00 §A "company," and the 
www.spectrumana1ytic.com (dealer) Basic packagelplus.!mY.l of 58.1Dple mU61. be sent by 

. $13.00 the following J B, en, Fe, Mll, the MCE office. Report 
(grower) s,Zn comes back to MCB, not I 

!he grower. Checks from 
lndividWl1growers are 

I 
I OK. 

University afDelaware S7.50 M3 Routine Anmlia Yes. Go to 00302·831·1392 or e-

Soil Testing Program PH. buffer ~M, P, K, ca. mail 
152 Townsend Hall Mg, Mn. Zn..' Fe, S, B, AI http://ag.udel.edulother_ kgartley@Ude1.edu 

531 S. College Avenue websiteslDSTPlforrns/ 
Newark, DE 19717-1303 cominfo.pdf Soil bags are purchased 
Ph: 302-831-1392 for $7.50, which. includes 
htlp:llag.ude1.edulotllef_ the price of analysis. 

websiteslDS1P1 -

~ ASSUME 'I AYMBNT MllST DE INCLUDED WITH SAMPLES. 
NOTES: I 
• OrpniD IXI8k (OM) ia III Importm. soil proFrtY to trade. but U DOt oLfefacl, In IIOm1I basiC! pa.a!c.,et. Produoel'l are adviud to requ= OM oven Ir1hey ahOOlO a lab !hat ~ M additional fbo for ilia Inlbmurtlon. 
• Soli tn-(Ufa is not offIttecJ by most labs mel is very 8lIpt1JSlva by th03e who r offer it. ObUlri infumaUon :&om IOIlI11rWY ~ detennio\ni the doInilwd mappitlj onit of a fimd. 
• SlII'Dpla depllu Ibould be 81nche.l. . 
~ ~ is DO need 10 requaat.11Io«ntneodltiOflJ.trom Ill, lOil tBst lab •. 
I Web p. gCl uo updated :ltequcnt.ly and .ddrca", fOf tho IOU iaJbn1JAuoo. ahqeta rna y cbaaga. If!hiJ omII'9. go to tho lab' 8 homo page &Dd CoUow 1Itc Unka to 1l:Jc aoi IlnformatiOll .., eeL 

n 
''-..-- , 

I 

AOIUCULTUlW.. tnmUENTMANAa8MENT~' 

000 ...,S.Ult· UX()CII) ll4.1m 
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. CompariB6~ "t ,;,oil Test Labs 
(Labs P~rticipatfng in the 2000 Sample Excbange) 

I (2/28/08 update) . . 

~ 

Lab Cost Ao8Iyse5 Comments- Soil Submission Ordering Supplies 
I Form on Website? 

Waters Agricultural 56.50 Routine TeM 1 Waters has UPS AR.S labels Yes. G1l to Order form is on 1he web 

Laboratories, Inc. pH, buff~pH.!P, K. Ca. Mg, available and win pay for site. 
PO Box 382 rnc, percent ~ saturation shipping of cartons, which www.watetssg.com 
257 Newton Highway of cations Plu.simrz of the contain 25 or more samples www. wateJ:sug.com 
Camillo, GA 31730-0382 foUow:ing - Zri, MIl. Fe. Cu, B of any kind - soi~ manure, Click on the "Soil 

Ph: 229-336-n16 or plant tissue. Analysis" link (#1). Click on the "Sampling 
www. WDtersag.com $5.50 ~asic Te.tt 1 Supplies" link (#17). 

pH, buffer pH, p.K. Ca, Mg, Scroll down. to the (upS ARS labels can be 
CEC. percent base saturation Waters offers both Me1icb-l SUPPLIES section and ordered here.) 
ofcatiom andMelich-3 extIactian click on the "Sample 

methods. All MaIyland Submission Sheet" 
510.00 Buk:. Test 3 samples should be analyzed 

pH, buffer pH. P, K, Ca, Mg. using Melich-l. Confirm the 
CEC, percent 1?ase saturation extraction method in the 
of Cllti.Ons, Zn, MIl, Fa, Cu, B upper left comer of the 

I report. If Melich-3 was used, 
Other packages are availBble. contact a regional specialist 
Check wW si~. for the appropriate 

conversion. 
$0.75 2M 
(If requested 
along with other 
soil tests.) 

NOTES: I 
• ASSUME PAYMENT MUST BE INCWDIID WITJI SAMl'L&8. 
• OcgmUc maUCf" (OM) ia an important IOU property to nell but i3 not offered kt sa.ue bulc pawses. Producr.n: 111'0 advised to ~ OM ovet1lfthey chooso II. lab Ib.t abargcs IX! addhlanAl f~ for the in1'onnalion. 
• Soilln!llro is oat alrared by mo.!1laba and D very oltpoznlve by u.o.o who d~ off_It. Obtain infonnatioo ttom roil iurvoy af\ez- dctenninm,thc dominUJt 1Mpping qjt ofa field. 

• Thero illlO need to RqUDst reeollU1'lDl1dilicnn ~ the 1011 ttllt 111lt. 
• Simple dc:p1hJ abould be B jna!ul.l.. I 
• Wob pagn II.I'tI upc:btocl'fjequerrtly IIIld addras.aLl$ fot tho .011 hlformdion th~. may obanp. Iflhia C)(ICUTI, go to the bb'l born, pale aDd follow tho IInb ID the 1011 inCOnnatJOD .hC!~ 

AOlllC\lL'T\JllAL NUTlUEln' ~OIlMn.'T n.OORJoM 

QOl) 4O~Lm. PAX (311) 314-7J1~ 

J I~S COLe S1U)iN1' Al:1lVmS9 BUlLDINO -IN YlRONM 8)fT AI. 8Cl£)jCl AND 'J'1!CHN0I.00Y • cOLUOi PAR)(., w.a.. YJ..A)( 0 201~·J on 
I ...... """""",,,,-i """"","0"''''''''''''''' 'oom .... ' ... ..., ... "'""""rn .......... , 



Department ofNatnraI.:R.esoarce Sciences 
and I.c!Ddsc8pe .An:.hit.ecture 

MANAGING OUTPUT ~PM VARIOUS SOIL TEST LABORATORIES 
NOT INCLUDED IN 2000 SAMPLE EXCHANGE 

(12-05) 

A & L (Memphis. Tconessee' 

I,NUTBIENT' EXTRACT EXTRACT UPON WHICH UNITS ACTION 
USED NUTRIENT LEVELS ARE 

BASED 

:.') Mehlich-3 Mehlich-3 ppm P (default) H results are expressed in l!Ub choose "'Penn 
State, ppm" in NuMan Pro and enter the AbL 

-'" lbsP/A(lf O'ennessee) soil test values.. 
requested) 

H remItJ are expressed in IbfA elemental P, K, Ca, 
and Mg. yon must firstpre-<:e>nvert to oxide basis. 
Multiply-
_P_by_23 

1(, Ca,Mg Meblioh-3 Mehlic:h-3 ppmK, Ca,Mg 
KbyL2 

(default) Ca by 1.4 
Mgby 1.7 

Ibs K, ea. Mgt A Choose "Penn State, lb/A n in NuMan Pro and enter 
(if requested) the converted soil test valnes. 

Yon must alJo enter 80il texture for fields to 
recommendation 

ClDI) 4O~1l19· PAX ()O I) 31-1-111$ 

II C5 COLE S'I'llIlDrr ACI1VlTI£S BUJl.DRW • WJUIlAL JtUOtlB.CE SCIENCES AND LANOSCAPE AAeHrTECruIUi • COI..LE()£ PAJOt, MAR YlJ.Nl) 2JI14l-103I 
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llne!'f' Resources ,-
~ 

~UTRIENT EXTRACT EXTRACT UPON WHICH UNITS. ACOON 
USED NUTRIENT LEVELS ARE 

BASED . 
P Bray PI, Bray PI, BrayP2 . IbsPJA For p. use SQluble Tests (BraY 1. P-l) to convert to 

BrayP2 .. A&L. V A, Bray" ppm. 

(Do NOT use Bray 2, P-2. reported as 
Exchangeable Extracts.) 

For 1(, Mg, and Ca, use Excbangr:ahle Extracts (Ca-

lC, Ca.Mg IN INNHtlAC I, Ibs K. ea. Mg/ A 2, ~2, K-2) to convert to "MiL V A. Bray" ppm. 

~OAC (Do NOT use Soluble Tests for K, Ca and Mg.) 

Multiply tbe AgriEnergy Resources soil test resoJts 
by 0.5 to convert them to ppm, and 1hen choose 
"~. VA. BIat' in NuMan Pro, and enter the 
converted values. -
You must also enter soil tenure for fields to 
geuera:te :reeommendatfOl1l. I 

CLC 
I " I Nrm EXTRACT EXTBACT UPON wmrn UNITS ACI10N 

\ . USED NUTRIENT LEVELS ARE . BASED . .. ...,--= ' 
P BrnyP1 Bray PI IbsP/A Multiply the CLC soil test results by 0.:5 to conwrt 

them to ppm. and then clloose 41. A&L. V A, Bray" in 
NuMo:n Pro, and enter the converted values. 

K. ca.Mg INNHPAC IN~OAC 1bs K. Ca. MilA You must also enter son textttrefor the fJeJdt to 
.. , generate..RCOmme.nlbtioDJ.. - , -

.Kinsey Ag Services (U!ing Parry AgricuJturaJ Laboratory) 

NUTRIENT EXTRACT EXTRAeT UPONWBICH UNITS ACTION 
USED NlJTRlENT LEVELS ARE 

BASED 

p BrayP2; Bray Pl. Bray P2 or Olsen. IbsP~slA ONLYBrayPl P results caD bellied! 
Olsen 

Multiply the Kinsey soil testrcsnlts for P by 0.22 (routine); 
Bray PI by and K, Ca, and Mg by 0.5 to convert them to ppm, 

requmonly and then cbDose .. A&L. V A. Bray" in NuMan Pro, 
and enter the converted values.. 

K, Ca,Mg INNRPAC INNRtOAC lbs K. ea. Mgt A 
Y 6U mast also eater ron te.rtnre for the fields to 
generate ruommeodations. 

- ..> 

2 



_..;~ a S, 
.... , ." 

'UTRIEN'i' EXTRACf EXTRACT UPON WHIes UNITS ACI'ION 
, - USED NUTBlENT LEVELS ARE 

BASED 

P MehJjch~3 Mehlich-3 Choose "Brookside. IhIA" inNuManPro. 
1bsP20~A 

~; Use easily ext:Jactable P values. 

K.,Ca,Mg Meh1icb.-3 Mehlich-3' lbs 1(, Ca, Mgt A You mUlt also enter soil texture forfie.lds 10 
geuuate reoommendatiom. 

Midwest Laboratwles Inc. 

NlJTRIENT nTRACT EXTRACT "UPON WBICH UNITS ACTION 
USED NlJTRlENT LEVELS ARE 

BASED 

P Bray PI BrayP! ppmP Choose ... A&L, V A. Bray" in NuMan Pro and enttt 
the Midwest soU test values. 

Yon mllSt also enter soU te:du.re for fields to 

K.Ca.Mg lNNILOAC ppmK. Ca.M'g 
geaerate ~mmCDdationJ. 

INNELOAC 
~ For P, enter PI (weak Bray or available p) 
values :into NuMan Pro, NOT P2 (strong Bray) or 

... Bicarbonate P . 

s Skfview Laboratory Inc. (Samples a:nalyzed alter lllJ(3). 

NUTRIENT EXTRACT EXTRACT UPONwmCH UNITS ACTION 
USED NUTRIENT LEVELS ARE 

- ' .. BASED ------

P Mehlich-3 MehIich~3 ppmP Choose '1>enn State, ppm" in lVu,Man Pro and enter 
the Skyview Lab soil tfst valDes. 

K,Ca,Mg Mehlich-3 Mehlich-3 ppmK. Ca,Mg You must alsomter soil tenure forfieldl to 
generate recommendation 

3 Soil test: values fi'om all samples received from a MaIyland address will be reported in ppm.. H you receive a soil test report with other 
. DDits. contact yom regional specialist. for iafun:nati.oo on appropriate conversions. 

;'~Tech 

N1ITRIENT XXTRACT EXTRACT UPON llNITS ACnON 
USED wmCHNDTRIENT 

LEVELS ARE BASED 

F Meblich-l Meblich:'l IbsP/A Choose "'Waterg" in NuMan Pro and enter the 
Vuginia Tech. soil test values. 

'l ~Mg Mehllch~l Mehlich-l lbs K. Ca, Mgt A You must also enter soil texture for fields to 
generate recommeDdatio~ 

3 



) Vh,;.nia Umversity ( 
N~NT EXTRACT EXTRACT UPON 1JN1TS ACTION 

USED wwrn NUTRIENT 
LEVELS ARE BASED 

P Mehlicb.-l Meh1ich-l IbsPJA Converlfrom IbsiA of the elemental form to IbslA 
of the oxide form as follows: 

Multiply Ibs PIA x 2.3 

Multiply lbs KJ A x 1.2 

Then consult Table :2 in SFM-3 to convert to index. 

K.Ca,Mg Mehlich-l Mehlich-l I, lbs K., Ca, -MglA Coosult Table 2 in SFM-3 to convert Ca and Mg 10 
index. 

Choose "1). of Maryland'" in;NuMan Pro and enter 
these converted values. 

Yon most aIllO enter soil texture for fleJda to 
perate TeCOlIUDeIldations. 

) 

4 
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Equiv~ent ,Phosphoru.s Index Threshold Levels 

University of Maryland, Mehlich 1, FIV ' 
• •• # 

A & L Labs (Richmond) 
~ray'Pl (weak Bray), PI (ppm) 
Mehlich 3 (ppni) , 

Agri Analysis, Mehlich 3, P20S (lb/A) 

Brookside 
Mehlich 3'(easily extractable), P (ppm) 

, Mehlich 3 (easily extractable), P20S (lb/A) 

Penn State . 
Mehlich 3, P (ppm) 
Mehlich 3~ P20S (lb/A) 

Spectrum Analytic 
'Mehlich 3 expr,essed as Bray, P Ob/A)* 
'Mehlich 3, P (ppm)** 

150 

86 
136 

640 

123 
.565 

129 
591 

187 
134 

- ,------University of-Delaw~e,Mehlich -3,-P-(fudex)- ---------- t42 

c, 

Waters, MepJich 1, ,P (lb/A) 124 

. * mode of reporting unti 7/1/05 
... def~ult mode of reporting efta,ctive JulY,1, 20~5 

(Printed);y the.Agricultural Nutrient ~agement Program. Updated 2n7/06; replaces previous 
versionS; consistent with SFM-4 "Converting Among Soil Test Analyses Frequently Used in 
Maryland", revised May 2001) 

The lJ~vcrrity of M uyland is cql>i' opportunity. Tho University's policies. prog!3IJIS, aad activities are In coof()l'J1lAllee with pertiDcnt Fcdcal 
III!d S~ ~~ and JegUlatiOllS on IlODdl!crlmiDation regarding raoc, color, religion. age, na.tionaI origin, ,coder. sexual oriwtariOQ, marital or 
jISleDtallmtus; or disability. Inqulctc! (egudiiig cornpJtence willi Title VI orlb<: Civil Rights Act of 1964, as iUIlCIId£d; TitJe IX ofllle 
Eduational Amendment!: Section 504 of the Rehabilitation Act of 1973: and the AJneri= With Dis8bilitit.$ Act of 1990; or rel8.1ed legal' 
teQ~1S 5houJd ba dI~d 10 ~e Director of Human Resotltl;C$ M.lII&j!cmCDf, Of5c:o oflhe Dean. College of ~cult\Q'e and NlIIJJw 
Resources. S)'II\OIlS HaJl, College Parle, M'O 20742. ' . 

...: .. . ~ . . 
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• .Ma_king Decisions for N·itrogen Fertilization 
of Corn Using the Pre-sidedress. Soil Nitrate Test 

. (P·SNT) 
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NAl'URAL RESOURCE SCIENCES AND LANDSCAPE ARCHrrECTURE • H.J_ PATTERSON HAll • COLlEGE PARK. MD 20742 
~HONE (30') 405-)351 • FAX (30') 314-9049. tc~umail.umd_8du 

.SFM-2 
April 1996 

Soil Fertility Management 
MAKI:NG DECISIONS FOR NITROGEN FERTirJ:zAnoN OF CORN 

USING ~ PRE-SJDEDRESS SOn. NITRATE TEST (pSNT) 

The prO-sidodress sail nitrate test (pSNT) has page outlines the log!cal decioicn making Process' for 
become a valuable and w:idely-used tool for optimizing . ' appropriate use of both the PSNT and the informa~on 
the N fertilizer use, efficiency f9r com production in generated from Using this tool. ' . 
Maryland.' The rationBle for use of (:he PSNT has been The PSNT is highly :recommeodo:i on fields that 
presented ~ Maryland Cooperativ~ Extension Service have recei.ve4 manure, sewage sl~ or other ~c', 
Fact Sheet 559, "Nitrogen ~mmendations for Corn residual products or have g;own a forage legume (alfalfa 
Using the Pre-sideclress Nitrate-Nitrogen Soil Test." or clover) or a 1egame cover crop. Use of the PSNT is 
The PSNT is based on a timely measurement of. the appropriate if the ~lIre or sludge was applied recently . 

. . recently mineralized soil nitrate in the top ~oot of soil (this year) or if it has been ' several years since 
just prior to the com crop's period of rapid N uptake. application. The PSNT is Dot recoromended on fields' 
The PSNT is most useful for soils with ' .high N where commercial fe.rtiliz.er N is. and historically has 
mioeraliz3tion capacities. been, the only source ofN for corn production. 

As bur ~~~ngin.s of soil nitrogen Q.w.<UDlCS, ____ ·_ -.In. order for. ~:PSNT-to-be·.a-·reliable tool-for---
-----0---

--'-Ilas ad-va.oced, and as we use the PSNT under many determining corn sidedress N rate, the total fertilizer N 
. different field conditions. we· are able to refme and, application prior to sidedress muc:t not be greater. than 

update the qse of this nutrient management tool .. 1l1e 50 lb NJacre . . This total maximt.m:i of SO ' lb Nlacre 
data set used to develop these PSNT recOmmendations ' mqudes preplant broadcast and starter band applied N . 

. was derived, from 58' site-yearS ' of field ' research 
: conducted in 15 Maryland e:ounties (7 Eastern. Shor~ 5, 

Central & Western Maryland., 3 Southern Maryland). 
-- . The pUIpose of this publication is to· revise the existing 

deCision-making. process when using 'the PSNT to 
. ~e optimum si~s N app~ rate for com, 

.' What i~.the "PSNT 'and when should ruse jt? 
> 

How dQ I take a PSNf sample? 

The PSNT shQuld be conductcil when the com 
measures 6 - 12 incbes tall from the soil surface to the 
top of the leaf canopy. TbePSNT soil sample shOuld be 
'collocted 'from 0' - 12 inches and represent areas of the 
field that have similar ' so~l properties and past 
managment histories. Oce composite PSNT sample 

The PSNT should be used as a·too1 that is both should cOntain 30 to 40 soil cores. Soil ni,trate ~ogen 
.- ~omplemen'tarY · 'to and an integral part '. of a (N03-N) shcn¥ be determined in strict accordance ~th 

. 'comprehensive nutrieot management plan for N the instructions provided with th~ particular test kit C fertiliza~~~. Of. com ~ flowchart onthe',fonovimg being used_ . 

• . . • Educating People ~ Help Themselves . 

, '. • '. I.DoaI G.,.,."".,.r$ • U,s. 0epatbnenI 01 A~ eoop..aIing , 

. The ~~ 01 t.laryIa/ICI ·1s __ ~. ~ ~. ~ programs: Ud acIMli';' are IA ~oe willi ~ FedeIaI and SIlIIIIIII ... aN! ~ on 1\CIIIdisI:IImI-
• nafior\ ~I'I\I IKe. col"" re/igion,lIge. nalIoatI ~ Ie. ond dtsabllil)l. lnQIitiac ragardil'l\l .:otn;?liane. IIIIh ,.. VI 0/ \he- CM ~ Ad. of 1 ~ as ~; TIlle IX of I/Ie Edu:aIIaniII 
~ ~504 oidia ~J!a. at 11173: andlll4~ VItIh ~ Ad al19iO;0I ~ IegId te~.hcuId bed!redDd 1D!be Dirf;ClOroi PorsomeliHurn.n 
~Iions.. Offi.~ of .... De:ln, ~CGIIIgoo, at Agr\NI!uI1l md Na1uI:>I fl.esqull:8$, Symoll$ 1$01. CoIIego ~J.OD 20742. • 



How do I interpret the PSNT? 

A critical l~el of soil NO;,N measUred by the 
PSNT has' been eStablished above which. corn yieid 
response to si~s fertilizer N is not expected. If 
PSNT N~-N concentrations aTe greater than or equal to 
21 parts per million (ppm or mg NIkg soil) do not apply 
sidedress N:fertilizer. The PSNT critical level of 21 
ppm NO:r·N is a revised value that is lower than th~ 
critical level previously used for the PSNT (which was 
25 ppm). This revision is ~ reswt of oontinniog 
research and PSNT calibration in commercial corn 

. fields. Futwe revisions will be made as dictated by new 
research results. 

What if the PSNf is below 21 ppm? 

If the PSNT ND,-N concentrations are less than 
21 ppin. refer to 'the existing nutrient management plan. 
If the measured PSNT NO:s-N ~ations are less 
than 21 'ppm ~ the Illltrient management plan 
tecommends sidedress N fertilization, then apply the 
sidedress N rate recommended in . the nUtrient 
management plan. 

What if the PSNT is below 21 ppm and the nutrient 
managententplan does not recommend any sjdedress 
N a.pplication? 

sidedress N application? 

IfPSNT N03-N COIlOCIltrations are less 'than 21 
ppm and, at\er critical review. the nutrient management 
plan :is deem~ accurate and reliabl<; and the nutrient 
management plan stilt ' does not recommend any 
sidedress N applicatiOn, then the sidedress N fertilizer 
rate should be ~termined as follows: ' 

. . 
1) If the nutrient m.anagement plan does not forecast a 
need for sidedress N fertilization, and PSNT N03-N 
concenmitions are 15 - 21 pp~ apply 0 - 40 lb N/acre 
sidedress (Fig. 1). . 

2) If the mrtnent management pIan' does not forecast a 
need fat sidedress N fertilizer and PSNT N03-N 
concentrations are less than 15 ppm, there are two 
different sidedress N recommendations depending on 
whether or not an alf~ crop preceeded the com: 

a) If the nutrient management plan dOes not 
predict a need for sidedress N fertilization, and PSNT 
NOj-N concentrations are less than 15 ppm ZIl1d alfalfa 
was' growing on this soil within 6 moo~ of the PSNT 
sample collection, then apply 0 - 40 Ib N/acre sidedress 
(Fig. 1). " 

b) If the nutrient management plan does not 
predict! need for sidedress N fertilization, and PSNT ' 
N03-N concentrations are less than 15 ppm!rul alfalfa 

Fiist, review the nutrient management plan and was !!Qt groWing on this soil withln. 6 months of the 
determine jf the data used, field histoIy, availab1e N PSNT sample collection, then apply 40 - 80 lb NJacre, 

--supply, and cropN-requirement-calcmlatiens-are-a£GUr-ate- --sidc:dress{Fig.- ]; . ' 
and reliable. If the site specific data 8I1d field history 
information used for the original ' calculation of tilt 
nutrient management plan ' N recommendations are 
in~ate, questionable, rough 'approximations, or 
guesses, recalculaW the N fertilization recommendation. 
using ~e m~ accurate available da~ including 
conservative estimates for crop available N from organic 
SQurces. Jf the new. recalculated nutrient management 

. plan recommends sidedress N application, apply the 
sidedress N rate recommended by the revised nutrient 
nwutgement plan. ' " 

. , . 
What if the PSNr js below 21 ' DPm and I am 
confident that the nutrient management plan is 
reliable, but the pla.n still dOes not recommend any 

, 2 

How Should I intetpret the ranlZes in ' N 
recommendations given in F'l@re 1 ? 

All sidedress N recommendations are given as 
ranges of application qites (e.g. 40 - 80 lb Nlacre). 

, , 

Selection of a sidedress N rate in the lower or rugber , 
portion of the recommended range should be based on 
specific site characteristics. Site specific factors that 
wotftd favor choosing a lower or hjgher sidedress' N rate 
within. a reCommended r~ge tlppear in Table 1, 00 the 
following page., These factors include soil physical 
characteristics, rw;nt · ~ther conditions, manure 
analysis and application practices. and farm ~gement 
practices. 

" 



c- , , 
,"" Preparedby: 

~ ., , Frarik 1. Coale 
Soil FertilitylNutrient Management Specialist 

J,l ~eisUl~ , 
USDA. ARS, Enviro,runental Chemistry Lab. 

Patricia M Steinhilber and Paul Shipley 
Maryland Nutrient Management Program . ' . 

Figure 1. Nitrogen fertilization of coin usiog the pre-sidedress soil nitrate test (pSNT). 

NUTRJENT ~GEMENT PLAN FOR N , 

c. 
1'!:~=ATI:"''''r"C''''' piiiooio~=~ ___ iT [ ... _. _'OO_NOT __ US_E_P_S_NT_..,] 

00 NOT APPLY SIDEDRESS N 

APPL: StDEDRESS N M 

..... ~1~~~~T~HE~~ . ...IiI,ENrII)E' ;DMANAGIREl,;s.t~EM. Iy;ENT,PUCP,ALAN11G~RI?fC.--,-OMU_E_N_O_I_' ~II""" __ --~W;:~~;~~" I-----
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T8b~ I, Site specific factors that would favor choosing a higher or lower sidedress N rate within the ' 
recominende4 ranges based on the pre-sidedress soil nitrate test (PSNT). 

" 

Factors that would favor choosing a Factors that would favor choosing a higher 
lower sidedress N rate 'Within the recommended sidcdress N rate within the recommended range 

range" . 

WeD drained· soils Poorly drained & excessively well drained soils 

Silt loam & klam soils Loamy sands, sands. & sandy loam soils 

Manure applied 0 - 3 months before PSNT Most recent manure application was more than 3 
months before PSNT 

Reliable, recent manure sampling & analysis U.oce~ old (severn years), questionable 
manure sampling & analysis 

Manure spreader c8.libr~ted. uniform application .. Manure spreader not calibrated. uneVen 
application 

Less than 4" of rain within the last 30 days More than· 4" of ra;i.n within the last 30 days . 

AlfiIlfa was the prior c~ The prior crop was not alfalfa 
-

Le~e winter cover crop was grown Rye. small grain winter cover crop 

Ammonium was not credit~ when calculating the Ammonimn was credited when calcUlating 
manure application rate manure application rate, but may have 

volatili.zed 

The measured ppm NOr N was near the high The measared ppm NO'rN was greater than. but . 
cutoff value in one o{the above ranges fLe almost near the lower cutoffvalue of 15 ppm 
15 ppm or almost 21 ppm) 

Soils-with relativelylow-yield.po~~, .. . -$o~a-rel~tivelyhigh-yie1!J..: . -, 
. -.\ . 
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PLANT-TISSUE ANALYSIS 

Introduction Plant tissue analysis is a laboratory determination oftbe total elemental 
content of plants or of certain plant parts. It is used for a variety of purposes 
including monitoring the nutrient status of crops and troubleshooting problem 
areas. It also serves as the basis for nutrient recommendations for perennial 
fruit crops. . 

./ - Plant tissue analysis shoUld not be confused with tissue testing. Tissue testing 
typically refers to a field test that involves taking sap samples from fresh 

- plant tissue and analyzing the samples on site. Plant tissue analysis is 
-performed on dried plant tissue that has been processed in a laboratory. 

Interpreting 'When using plant tissue analysis information from a laboratory. you need to 
--- - - - Pbuit-Tissue --:use intcrprctive-guidance-in -order-to- determine the-nutrient-~tus-categories; - ~-

( 

Analysis Plant and soil scientists have spent years performing experiments in order to 
Information develop 'this intezpretive guidance for plant tissue analysis. 

Figure 1 on page 2 is a graphical depiction of .interpretive' guidance for a 
generic crop. The nutrient concentration ranges (% or ppm) for each nutrient 
status category and the shape of the growth Clln'e will change for each crop. 

Unl'lelSlly 01 Ma/yIan1I' College 01 Ag!icUIIura and Na1lr.il ResOUIW • Symons HaM • Collage Palt MD 20742 
MacyIard Depilltmlill1 oIlv,itaJMm9 • NurIenl MiIl\lIgemen1 progmm • SO Harry S T nman ParI:way • ArB1apo6s. MD 2! 40 t . 

The toopII~ aq&nei&s' programs Me Ope1llO d dlzens WiUlouIle9asd to 1ilCe, color, gerde7, cftsabIlIIy, religion, age. sexual orieniUoII, maJtal or pan! ralslB1us, or nallonal origin. 
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Figure 1. An illustration of the meaning of plant tissue analysis ·interpretive 
. terminology (0 AustnUasian Soil and Plant Analysis Council Inc. 1991; Modified from p. 
78 in Plant A.nalysts: A.n InterpreJatirJn Mml'ual (DJ Reuter et al), with peIlllission from 
CSlltO PUBLlSHlNG, Melbourne Australill- bttp://www.publish.csiro.au/pid/437 .him) 

Table 1 on page 3 gives a more detailed explaDation of the nutrient status 
categories encountered when interpreting plant tissue nutrient concentration 
data for manganese (Mn) in corn. For com, a plant tissue analysis showing a 
value of 16 for Mn would indicate that the_nutri~Jltsjatus_~a.tegoryjsJhe,-----____ _ 
critical range. Nutrients may need to be added to bring plant tissue levels into 
the suffici~t range and improve crop yield Ifnutrient applications to the 
current ClQP are not feasible they can be made before planting future crops. 
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,( Table 1. Nutrient status category terminology using corn as an example 

Nutrient 
Definition 

Manganese (Mo) in 
Status Cat~on' corntl (ppm*) 

• concentration of a nutrient 
associated with visible 

deficient deficiency symptoms less than 15 

• deficiencies severely reduce 
NOwth andproduction 

• concentration of a nutrient 
below which production is 

critical value or 
adversely affected 

range (marginal) • producers should strive to 16-19 
keep all nutrient levels above 
their critical value or critical 
range 

• concentration of a nutrient 
that is optimal for plant 
growth and prodnction 

sufficient range • if all nutrient concentrations 
(adequate/normal! for a crop are within each 20 - 150 
optimal) nutrient's sufficiency range, 

nutrient status should not be 
cOllSidered a limiting factor 
for crop production 

/ • concentration of a nutrient 
that is greata than needed 
for optimal growth 

151-200 high ~ jn som(Lcmp.s,_thisJevetof 
1- - -----

nutrients may be associated 
with undesirable quaJity or 
vigor 

• concentration of a nutrient, 
greater than optimal, that is 

toxi c (excessi ve) 
associated with reduced 

greater than 200 growth and production 

• this is usually observed only 
for minor nutrients 

" AD. example taken from flam AnalYSIS. An Interpretanol1 Manual 
• ppm - parts per million 
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Important RULE 1: The amount of a specific nutrIent that is 8ufficient or adequate 
Basics of Plant for plant growth varies from crop to crop. 
Tissue 
Analysis Table 2 shows the sufficiency ranges in percentages (%) of dry weight for N, 

P, and K for five different crops. 

T~ble 2. Sufficiency ranges ofN, P, and K for five selected crops 

Crop N(%l* P(%J* K(%)* 
com 2.70-4.00 0.25 -0.50 1.70 - 3.00 
wheat 1.75 -3.00 0.21 -0.50 1.50 - 3.00 
soybeans 4.00 - 5.50 0.26- 0.50 1.70 - 2.50 
cucumbers 4.50-6.00 0.34-0.75 3.90 - 5.00 
tomatoes 4.50-6.00 025-0.75 2.90 - 5.00 

.. * InfOl1D8tiOD obtamed from Plant Nutntlon Manual 

Caveat - If a producer is using plant tissue analysis as a monitoring tool, 
access to interpretive information for the specific crops being monitored (like 
those shown in. Table 2) is essential. 

RULE 2: The amount of 8 specific nutrient for 8 particular crop that is 
adequate for growtb varies across the season. The concentration of many 
Dutrients decreases as the crop matures. 

As shown in Figure 2, the optimal concentration of nitrate in potato petioles 
decreases as the season progresses. 

3.0 
p 
"§, 
4i 
~ 

~ 2.0 
::,l! 
~ 
z , 
2 1.0 ~ 
Z 

o~----------~----------~--~ 
o 1 2-

Length of longest tuber per plant (Inches) 

Figure 2. Nutrient status categories for ni1rate-N in potato petioles over time 
(C 1990 From Joumal ofPlaot Nutrition by Williams & Maier. Modified and used with 
permission by Taylor & Francis Group, LLe, http://www.taylorandfrancis.com) 

Caveat - Collect plant tissue samples at the same growth stage that was used 
in the development of the interpretive guidance. 
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Collecting 
Plant Tissue 
Samples 

RULE 3! The amount of a specific nutrient that is adequate for plant 
growth may vary from one plant part to another plant part. 

Table 3 shows five crops and the appropriate sampling time as well as the 
appropriate plant part to sample. 

Table 3. Sampling time and plant part for five crops 

Crop Sampline Time Plant Part 
corn initial silk ear leaf 
wheat just prior to heading top two leaves 
soybeans prior to j)od set mostreceutleaf 
cucumbers flower to small fruit set fifth. leaf from growing tip 

tomatoes mid-bloom 
leaf adjacent to top flower 
cluster 

Caveat - Collect plant tissue samples from the same plant part used in the 
development of the iDte.rpretive guidance. 

Just like in soil sampling, it is important to collect a representative p1ant tissue -
sample. This involves taking samples from many plants (25 - 50, depencling 
upon size of plant part) throughout the entire area of interest. Two sampling 
patterns are sbown in Figure 3. 

~----row 

~------ sampling 
----traverse- -

plant 
sampled 

(a) 

................ 
+-----row 

. . . . . . . . . . . . . . . . 
• 

(b) 

Figure 3. Sampling patterns for collecting representative samples 
(0 Aus1:ralssian Soil and Plant Analysis Council Inc. 1997; Modified. from p. 78 in Plant 
AnalysiS: An Interpretation Manual (DJ Reuter et al.), with permission from CSIRO 
PUBLlSHlNG, Melbourne Australia - htl:p:/lwww.publlsh.csiro.aui.pidl437.htm) 
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Analyzing 
Plant Tissue 
for Nutrient 
Content 

-Using-Plant 
Tissue 
Analysis in a 
Monitoring 
Program 

Using Plant 
Tissue 
AnalysIs as a 
Trouble­
shooting Tool 

Do not include diseased leaves m the sample unless your intent is to determine 
the nutrient status of the diseased tissue. 

Many agriculrural testing laboratories provide nutrient status information along 
with plant tissue nutrient analysis. If that is the case, contact your laboratory 
for any guidance they can provide on sampling time, plant part, and number of 
plants to sample. 

Plant tissue analysis is a laboratory procedure that involves certain steps (see 
Table 4). 

Table 4. Laboratory procedures for analyzing plaut tissue samples 

SteJI.. Action 

1 
Preliminary preparation 

• dryin~, J;Ulndin~. and mixin~ plant tissue 
Destruction of orgamc matrix 

2 • strong acids or very high temperatures are used during this 
step 

3 
Analysis of mineral residue for nutrient content 

• many different techniques can be used for this step 

Plant tissue analysis is a more time-consuming process than soil testing, 
therefore leading to longer tum-around times for agricultural analytical 
laboratories. Plant tissue analysis is also more expensive than so11 testing. 

- For some producers;esp-eciaUy-producers of high:.value-vegetable crops;-plant­
tissue analysis is used as part ofa monitoring program that also includes soil 
testing. 

Plant tissue analysis can confrrm the adequaCy of all nutrients or identify an 
inadequacy of O)1e or more nutrients. 

Plant tissue samples should be collected from the correct plant part at the 
appropriate stage of development. 

Producers often face siruations where the crop in one part of a field is doing 
poorly even though it has been managed the same way as the part of the field 
where the crop is gTowing well. 

The fust step iu information gathering should be to collect soil samples from 
both areas (tbe bealthy area and the problem area). 
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Plant Tissue 
Analysis as a 
Basis of 
Nutrient 
Retommenda­
tions 

If the soil tests reveal a difference, address the fertility issues. If soil tests 
indicate simUar results, analysis of plant tissue samples from both the healthy 
area and the problem area should be taken. They may indicate the nature of 
the problem, assuming the problem is nutritional. 

Although soil tests are most commonly used as a basis of generating nutrient 
recommendations for row crops and hay and pasture, soil testing alone has 
not proven useful for perennial crops like tree fruits and small fruits. 
Perennial fruit crops have deep root systems, take up nutrients for a larger 
portion of the growing season, and have efficient mechanisms for recycling 
nutrients from season to season. 

Fruit scientists have found that nutIjent concentrations in plant tissue do a 
better job of indicating the nutrient status than soil tests alone. For these 
reasons, nutrient recommendations for mature (bearing) perennial fruit crops 
are based primarily on plant tissue nutrient concentrations and only 
secondarily rely on soil tests. 

As with any crop, sampling the appropriate plant part at the appropriate time 
is critical for reliable, valid plant tissue analyses of perennial fruit tissue. 
Consult Table 5 on page 8 to determine the appropriate time to sampl~ 
number of samples, plant part to sample, and the sampling location on the 
plant for each fruit crop. Figure 4, also on page 8, has additionallnformation 
on the proper sampling location for frUit trees. On fruit trees, the current 
year's growth extends from the last set of bud scale scars to the bud. 
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Table 5. Plant tissue sampling information for pererullal fruit crops 

Number of 
Crop Time to Sample SamplesIPJant 

Part to Sample 

blueberries 1 st week of harvest 
40 leaves 
(detach petioles) 

brambles Aug 1st - Aug 20th 
60 leaves 
(detach petioles) 

~ 

fruit trees Jul 15th - Sept 1 st 
50 leaves and 
petioles 

grapes at full bloom 75 petioles 

Sampling Location on 
Plant 

Current year's growth. 

Select the most recent 
fully expanded leaf 
blade of each. 
primocane. 
Select shoots at eye 
level. from around the 
outside of the tree that 
make a vertical angle of 
45-60 degrees to the 
ground. Remove 1 or 2 
leaves from the otid-
portion of the current 
year's growth. (See 
Figure 4.) 
Remove the petiole 
across from the first 
blossom cluster, closest 
to the cordon or 
permanent cane. 

Sample Irom 
mid-por1io1l of 
OUfllInl yeats 

growth 

Figure 4. Proper sampling locations for fruit trees (Drawn by Pete Me.zzocchi, 
Senior Graphic Designer, UMCP, College of AGNR) 
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Comparison of Some Labs Testing Plaut Tissue 
(8~ 15-06 update) . 

'~ 

. Lab Cost Analyses Comments Sample Preparation . Tissue Submission :'F01'm on I 
Website? 

A & L Eastern Agriculb.tt1l1 57.2.7.0 w/o m ; Air dry if very wet aDd Yes. Go to 
Lab· recommendations N, P, K, Mg, Ca. Na., place in paper bag - no 
7621 Whitepme Rood Fe, AJ, Mg, B, Cu, Zn plastie. www.al-labs-easlem.comJagri 
Richmond, VA 2323 7 
Ph: 804-743-9401 Choose "Submittal Fonn" next to 
www.81-lobs·~m.com Plant Analysis. 
AgdAnalysiB, Ine. 524.00 PLT Do not dry samples. Place '(ea. Go to 
280 Newport Road N, P, K, Co, Mg, Cu, in paper bAg. 
POBox 483 . Fe, Mo, Zo, B, AI, No, www.agoODI11ysis.com 
Leola, PA 17540 S 
Ph: 717-656-9326 , Click on "Resources." 
www.agrianal.ys.is.com S18.00 PMO. 

PLT plus Scrall down to the Plant Tis8~C 
Molybdonwn heading and click on "Plant Tissue 

R(Jqucst Fonn 1." 
BrookSIde Laboratories. Inc. NtA NlA · .. BrookBide prefe{s to SQIl\ples should be taken NlA 
308 SoathMain Street receive :wnples from by 8 Brookside consnltant 
New Knoxville; OR 45871 UUlir consultants only. 
Ph; 4i9--753-2448. 
www.blioc.cOOl 
Pennsylvania Agricultnral $24.00 Stand@rd S~isnotUwluded Air dry samples Bnd place Yes. Go to 

. Analytical Services N, P, 1:, Ca, Mg, Mn, lIS part of the standard inpaper bag -no plastic. . 
Penn State University Fei; en, B. Zn analysis. 

. 
www.Q6sLpsu.edu/ 

University Park. PA 16802· . 8ubmissiQnfomlS_aU.html 
Ph: 814·863-0841 . . S15.00 - sulfur testing 
www .8t\51.~su.edU I Click: on the demred foan. 

NOTES; 
• " ASSUMEP-AYMENT MUst BE lNCLUDBD WITH SAMPLES. 
• Pollo~ Univanily OfMuyIaDclnlCOlDlllcndatiOllJ JOr nmpliDg pml.Qool. ,Sco NM-S ''NUlrionlMxlagm,,'nl fOJ' Tnoco Fruita and Sm.U Ftuiu" .t ........... gnr.ul\ld.oduflllctll'."""'Dutritmt. 
• . W~ PapllIfO oplbted bqllont!y ud rddtusl:l. for Ute p\an~ 1i.IUd IofOOUtion,lltetQ mly chango.lfUrs oa:un, BO \JI tho lab" home pll" ami follow lite 1Inb to Iha planlllaslae infonndlon .h~L 

AORlCU1.TURAL NUTP.II!NT ~'!'00lWt 

(301) ~.lllJ.' FAA(lOI) ".,.7373 

11(.1 COLa S7tIDIIlI' ACTIYTIIGS lIUlLIIlHO • 1!l(V1~ SClllHCB AIUl TECIIIfOL,OOY • COLLIIOB pAJU(. MAll YU)/D 2074].1 OJ8 

LOc:tJ. ~ • U.I. DBPAKnG!l'ITOF AORIC\ll.'tURII: COOfI!RA1lNO EQUAL OPI'OIITUND'Y PlI.OOtMIS 

I 



'0,.. .. Comparison of Some Labs Testing Plant Tissue 
I (8-15-06 update) 

Lab COlt An alys 115 Co~ments Sample Preparation Thauo Su.hmlntoD Form on 
Website? 

Spectrom Anal.ytio,lnc. . 520.00 W/o ~I Air dry ~ples and place Yes. Go to 
PO~639 , recommendations N, P, K, Ca, Mg, S, B, in a paper bag - no plastic. 

· 1087 lamisonRoad NW ' Cu. 'Fe, Mn. Ns, Zn www.spectru1l1IlDBlytic.com/services/ 
Waabinglan Court House, [oiiustplMt. pdf 
OH43160 
Ph: 800-321-1562 
www.speclrumlllUllytic.com 
University of Delaware Soil N/A .N/A N/A N/A 
Testing Program 
152 TowmendHall 
531 S. College Aveoue'; . 
Newark, DB 19117-1303 
Ph; 3Q2-831-1392-
hltp:JItJ.g~udel.edufothcr_ 
websiteslD:ITP1 , 
Watm Agricultural . $14.00 BR.sic. Test Air dly IlIld place in Il Yo&' Go to 
Laboratories, Inc. N,P, K,Mg. Ca, S, B, paper bag. 
PO Box 382 Zn, MIl, Fe, Cu www.wntersag.com 
257 Newton Highway I 

Camilla, GA 31730-0382 Individual analysis Click on the "Plant Analysis" link 
Ph: 229-336-72.16 available. See price '(#2). 
WWW.Wolersug.com list.: 

Scroll down. to «.How to Take a Plant 
Sample" Bnd choose the "[nfonnation 
Sbeet" link. 

~ 
• ASSUMltPAYMKNTMUST BElNCLUDIID WITH SAMPLI8. 

FDllo\\' UnlYCDity of Maty):,nd raximI'lUd lllol1! fbr IlD1pling pl'OIoCoI. Sea NM-S "N ntneo.\ ManajJ~mcnl for Tree Ftuitr BIId Sma Utili ...... 1 WWw .. pr. umd.edltlileniagroD!lI1ItrlenL 

"-.....--. 

W~I> pap arDllphttd frcqamUY and ~dwsCl fOr ilia plant tWae infOI1llRoa .1tHta mBY dw>p. If Ihi. O~. go II> rho \.ab', homo p181I and foDow tho IInb II> u... ph'nt U.11lO infOI1'l!llUoIi. .hoet, 

I 

· 1 ' AOlUCUL 1UJIAL M1tlI18HT IoW'IAOIIIIIiNr PR60aAM 

(101) .U-I )1' • PAX (301) H4-n7J 

J "' C01.E SJUDI!IfT ACTNItISS 9UlLDlHO el!lMltO'NloflIltI'IU. SCEIICI! AND TlQIItOI..OOY • COUJ!(]I PARJC.lolAA \'1.AH{) 2O"/.flolCIJII 
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Nutl'ienl Management 
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SAlVIPLlNG MANURE FOR NUTRIENT CONTENT 

FOr manure to be utilized in an economically and enyironmentally sound 
manner in crop production, its nutrient content must be known. Collecting a 
valid, representative saru.ple of the 'manure is the key to having a meaningful 
nutrient analysis . 

Information on the average ,nutrient C9ntent of manures is available from 
many sources. However, manures ,vary in nutrient content from fann to fann 
depending upon time of year, storage, type and age of livestock., feed 
management, amount and type of bedding, and manure management 
practices. Considerable variability can be encountered within a manure pile or 
liquid storage system. Some liquid storage systems have agitation capability 
and can be mixed before sampling thus aiding in the collection of a 

. representative sample. Oth~rs have no agitation capability. Liquid manure in 
a non-agitated liquid storage system will be stratified with a watery, low­
nutrient material on top; a material of inteIlllediate solids and nutrient content 
in the middle, and a nutrient-rich sludge material on the bottom. 

The cwrent policy of the Maryland Department of Agriculture's Nutrient 
Management Program allows the use of a published "typical" manure analysis 
("book value") for the development of a producer's first nutrient management 
plan and requires actual manure analysis for updated plans. 

Because the nutrient c~mposition of manure varies from operation to 
operation, the use of book values is not a recommended practice. 
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General 
Principles of 
Sampling 

. . 
• COLLEGIA REPRESENTATIVE SAMPLE. i,e" a sample whose 

nutrient alialysis represents the nutrient content of the manUre being 
utilized. . 

Accomplishing the Goal 

1. Many Individual satDples (f 0 ~ 1.5) niUst be collected to fonn a composite 
sample. See Figure 1. 

2. Be sure to include any bedding in .the sample to the same extent that it 
exists in the animal waste ~terial b~ing characterized. 

3. Mix the composite sample thoroug~y in a plastic container. The 
~omposlte .sample mpst be mixed welL ." . 

4. Take a small sample (laboratory sa:mple) from the'well-mixed composite 
sample.and prepare the laboratOry sample for shipment to the Lab. 

Figure t. How to collect·a sample of solid manure 

. ~~1il~lI!1tL.~ttQ).U 

.lj1rd'~ Vkw 

Avoid the outer crust. Using a long, narrow shovel, collect 10- 15 samples 
':from various locations and depths arolll1d the pile and place the composite 
sample in a clean, plastic container. 
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S~mpling 
Options 

SAMPLING BEFORE APPLICATION 

• For those situ'!ltions w1:)ere a representati ye sample of m~ure. can be 
collected, sampling before application allows the manure 8nalysis' to 'be 
used for the c.alculation of the appropriate rate ofb1an.ure awli~oon. 

• Sampling before application :is practical far many solid manures. 

• Tho nutrient co~tent of. manUre can change during storage. Sample as . 
close to application time as is praGtical, alloVling time for both analysis 
and plan developm'ent Four (4) to 6 weeks is advisable. . 

SAMPLING DURING LOADING 

Sampling during loading Is a quick and easy way to ' collect a representative 
sample. . . 

Solid or Semi-soUd 

. . 
• . Sampling solid and semi-solid.manvre during loading of the manure 

spreader is·advantageous because the manu:J;"e has already .undergone some . 
mixing. 

• It is the most practical time to collect a. representative sample in 'a daily 
haul operatio?-

• Collect one or more grab samples .from 10 - 15 loads . to ~ake the 
.composite sample. 

• For daily haul operations, collect' a .total oflO - 15 samples, collect~ 
some samples from each load ifmore ~ one load is being ~pplied. 

Liquid 

A goO<! time to collect a liquid sample from an agitated pit is immediately 
after filling.the spreader tank. One or more samples can be collected from 
each load (tank) at the ~oad.irig or otitle~ port. 



M~g 
~9_1J1posite 
Samples 

SAMPLING DURING SPREADING 

Sampling during spreading is a good option for many situations. ' 

Solid or Semi-solid 

• FOf solid manures with lots .ofbedding, sampling during ~preading, may be 
the best metQ.od of coUecting a reirres,~ntative sample. 

• Spread a: total of 10- 15 plaStic sheets (3" x 3', for example) 'in the path of 
the manure spreader, collecting some samples from each load 

• Combine all sainples to make a com.p08i~ sample. 

Liquid 
, . 

• For non-agitated pits, sample c:ollec~iOn during spreadmg is the only 
practical time to collect samples that repfeSent the different layers of the 
pit Separate samples should be collected from the upper, middle, and 
lower layers of the pit. 

• Place collection containers (for example, aluminum baking pans) near the 
path of the manure spreader. Collect s~arate samples at ~e beginning, 
middle, and end of the pit emptying process so that samples:represent the 
top, middle, and lower ,layers of the pit. Make a separate.composite 
sample fOf each layer in the pit 

The composite manure salnple must be very well mixed before shipment to 
the laboraton' for analysis. 

• For easily mixed materials like poultxy litter. mix well using a baffled 
tumJ:>ler or the sheet method (see page 5). 

• Moist manures can be mixed using the sheet method (see page 5). 

• Liquid samples should be, swirled Of mixed thoroughly. 
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Selecting a 
Laboratory 
Sample for 
S-hlpment 

How to Mix a Sample of Manure Using the Sheet Method 

1. Pour composite sample onto a plastic shee~ (6' ~x 6'). 
2. Break up any clumps of manure with a shovel or fork. 
3. To obtaio. a good mix, gradually lift .one corner· of the plastic sheet, 

rolling the litter over itself towards the midcUf'ofthe sheet Do the 
same from·the diagonally opposite comer);e~ ~~gure 2. 

4 . Roll the manure into a pile using the other'two cQrners . See Figure 3. 
5. Obce the manure is piled in the center of the sheet, spread it out again 

and repeat steps 3 and 4 at least 10 more tim,?s. 

Figu"re '.2. ' .. : Figure 3 

The composite sample is too large to send to the la.boraton' for analysis. 
Consult Table 1 on page ~ Jo determine the simple size :r~ by the 
analytical lab you choQs~ .. :.A.dditional information.is available at the 
University of Maryland Agricultural Nutrient Management Program's 
website (www .agnr .umd. eduJusers/agronlnutrient).· 

Solid and Semi-soUd Manures 

1. Take several grab samples from-the well-mixed composite manure sample 
and place .in a reseal able plastic bag, filling· the bag about half full. 

2. Squeeze out excess air before sealing. 
3. Double bagging is preferable both for containing the sample and for odor 

control during shipment. 

Liquid Manures 

1. While swirling the composite sample, -pour the laboratory sample into a 
clean, plastic bottle. Never use a glass jarl 

2. Rinse outside of the bo~e with clean water before packing. 
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General 
PrincIples of 
Packaging 
and Shipping 

Table 1. Comparison of some labs testing manure 

Lab Information Minimum Paclalge to 
SaropleSiu Request 

'Scilid/IAquid 

A&' L Eastem Agricultunll .. .Ml paclcage . 2· cups/2 cups 
LabDratori~. Inc... . N (total); NI-4~N. P~Os, 
7621 Whitepine Road KlO, % moiSture~ and 
Richmond, VA 23237 de~sity (tWiOO ga.llons) 
Ph: S04-743~9401 

www.al-Iabs~eastem.com 

Agri Analysis, Inc. MDMl4 ~lJ.ck2g~ 4 cupS/2 cups 
2S0·Newport Road ~ (total,), NH.c-N. PlOs. 
P .O. Box4S3 KlO, % moisture, density 
Leola, PA 1·7540 (lbS/l00 gallons), IIfld 
Ph: 717--656-9326 % dry matter 

www.agcianal.ysis.cOOl 
Agricnltuca.l Analytical Standard Manure Test I 2 cupsl2 cups 
SeMces Laboratory N (total), ~-N, PlOS. 
Penn State University ~O, and % solids 
University Park, PA 16802 
Ph.: 814-863-0841 

wwW.aasl.J)SU.edu . . 
Spectnun Analytic, Inc. M3package 1 cup/2 cups 
P.O. Box 639 N (total), NIL~N, PlOs-, 
1087 Jamison Road NW K20, % moisture, and 
Washington CourtHouse, % solids 
'OH43160 
Ph; 800~321~1562 

www.IiPectrumannl)'tic.com 
Waters Agricultural /1.1 MaIYiand ~a~kag~ 4 cups/2 cups 

-Laboratories,-Ino; · N·(total). NRrN, P1OS,- - -

P.O. Box 382 K~. and % moisture 
257 Newton Highway 
Camilla, GA 31730-0382 
Ph: 229-336-7216 

www.watersaJ!.coin 

• La,bel·bag or bottle with·your name, address, and a manure iden.tification.. 
• Keep sample cool (preferably refrigerated) until shipment. 
• . Ship early in the 'week so the sample does not sit in a mail handling 

facility over the weekend. 
• Ship as soon as possible to minimize sample degradation. 
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Nutrient 
Analysis 

Prepared By 

Minimum analyses reguired 

Be sure the laboratory you choose tests for the fonowing: 

• total nitrogen 
• ainmonium nitrogen 
• total p'hosphorus 
• total potassium 
• moiSture (or dry matter) 

Optional anolyses 

Most laboratories offer a selection of secondary and micronutrient aoa1yses . 
for an additional charge. . 

Patricia Steinhilber· 
Agricultural Nutrient Management Program Coordinator 

Jennifer Salak 
Agricultur.aZ Nutrient Man~gement Program Communications Coordinator 

1 st pririting: March 2005 
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~ Comparison of s( Cabs Testing Manure . , 

(2/28/08 update) 

~ 

Lab cosr Analyses C Reporting Comments . Manure SubmilsloD Ordenllg SuppJies 
Available? Form on Web,ite?' 

Pennsylvania $32.00 'Stan~ll£d_M!!!y~ Te.rt 1 Order C:N mtio - % moisture '" Yes. Go to 
Agrico1tma1 Analytical N (total), ammonium N, $15.00 100 • % solids 
Setvices PlO" K:zO, % solids WWW.nasl.pSlLedui 
Penn State Unfve.rsity Jfusing manure Submissionforms _ all.html 
University Park, PA A more extensiV6 analyte. information form !tom 
16802 list is available for 3D . the website, Maryland. CHck an the desired fornL 
Ph: 814-863"()841 additional charge. clients fill out Page 1 
www.aasl.osu.edo only. 
spectrum Analytic Inc. 537.00 M31'ackage C:N rntio - $8.00 Does not provide Yes. Go to Order form is on the 
PO Box 639 N (total), ammonium N, when ordered densifJ (lbslloo web site. 
1087 Jamison Road NW . PlO" ~O. % moisture, with the basic gallons); plBnner must www.spectrumallalytic. 
Washington Court % solids test. use avemge value for com/serviceslfonnsl www.speclnunanalytic. 
House, OR 43160 liquids. mnnumpdf comfseevicestsuppUes 
Ph: 800-321-1562 A more extensive analyte . 
www.spectrumanalytic. list is also available for an . 
com additional charge. 
University· of De1aware N/A Unlvers.ity of Delaware N/A N/A N/A 
Soil Testing Ptogmm Soils Lab does not do 
152 Townsend Hall manure analyses. Delaware 
~ 1 S. College Avenue Department of Agncu1ture 
Newark, DE 19717-1303 has a manure test lab, but 
Ph: 302-831-1392 they will only accept 
http://ag.udelednJother_ Delaware samples. 
websiteslDS'lP1 . 
Willers Agricu1hlral . $25.00 I¥! Mantand :Racka2e . No Does not provide Yes. Go to Order form. is on the 
Laboratories, Inc. N (total), ammonium. N, . de.wtty (lbsllOO www.watersag.com web site. 
POBox 382 P205. ~OJ % moisture gallons); planner must 
257 Newton Highway use average value for . Click on the ,vww.watecsag.com 
Camilla, GA 31730-0382 A more extensive analyte liquids. "ManurtJSludge Analysis" 
Ph: 229~336-1216 list is also available for an link (#10). CUck on the "Sampling 
www.wutersag.com additional charge. Manuro is .reported as Supplies" link (it 17). 

ppm. Download "Sample (upS ARS labels can 
.. ppm x .0001- % Iofotmation Sheet" be ordered here.) 

~SStJME PAYMENT MUST BE INCLUDED WITH SAMl'LES. Prl_ may dtllllle without IHI~ c.'IuIc:k Mth lab r.r currut prAclt. 
Web p88U Il1'O updated hquoIItly and I\ddre~ ror tIl1ll1WM1J'e InfO'l1Dll1ion llieels nay oh&llgll. lfthll QCeuJ!, go to the lab'. homG PR811.nd follow the linlu to tha OW1I.Ir~ infannaooo sheet. 

Aarucm.T1JRAi. NurnEHT w.w.O!M&NT PkoOMM 
C'OI) Wo-1319· PAX!;ltl) 314-'7375 

IW COUI STID£Ki ACTIV1'nI!S aUClINO • EK~AL IOENCII ANl>TECID!OLOOY. COLLEOE PAIlX. MAR YLM'D 207.4l.1 03. 

LOCAl. OOVRkNWBNTS • U.8. Dil'AIln.tJiHT or AOItICOL'IVaI! COOI'!MmIO IQIJAL OPPOR:l'1)NI1Y l'IloaRAMS 

WWW.ANW.l.IMD.EDlI 
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Lab cost 

A&LEastem $40.00 
Agrlcultuml Lab 
7621 Wbitepine Road 
Ricl:unoDd, VA 23237 
Ph: 804-743~9401 
www.al-labs·eastemcoln 

Agri Analysis, Inc. 547.00 
280 Newport Road 
PO Box 483 
Leola, PA 17540 
Ph: 717-656-9326 
www.agrianalysis.com 

Brookside Laboratories, WiObe 
Inc. determined 
308 South Main Street by a 
New Knoxvi1le. OR tDOll'Ultant 
45811 
Ph: 419-753-2448 
www.hlinc.com 

. 

Comparison of Some Labs Testing Manure 
. (2128/08 update) 

Analyaes I C Reporting Comment! Manure SnbmJ.ssjon 
Available? Form OIl Websifer 

Ml patka2¢ No Yes. Go to 
N (total), ammonium N, www ..aJ~Jabs-eastemcoml 
P10S, K,.o, % moisture, agri 
density (lb!1l100 gallons) 

CboO&e "SubutittalFonn" 
A more extensive :malyte next to Manure Analysis. 
list is also available for an 
additional charge. 

MDMP4 Ililda£e Order the Ash Yes. Goto 
N (total). ammonium N, test and write on www.agrianatysis.com 
P20S, ~O. % mo~ the request tonn 
densi1y (lbsllOO gallons), «Include eN Click on "Resources." 
% dry matter 00" ra. 

Scroll down to the Manure 
A more extensive analyte Ash test - $10.00 &, Compost Information 
list is also available for an heading and click on 
addiUonal charge. "Marau:e Request Form." 
~t8lldard M,YlIli $6.90 Expresses results for P No. Brookside preferb to 
Malyri! and K on both oxide receive samples from their 
N (total), ammonium N, and elemental basis. Be consultanls only. 
nitrate N. P20.s, K2O, sure to use oxide data in 
% moisture, organic matter NuManPro. 

A more extensi\le analyte 
Jist Is also avallablefor an 
additional charge. 

lSSUME PAYMENT MUST BE INCLUDBD WITH SAMPLES. Prlc"lRII1 daange wHhuat 1HIfi1Z. C1Iec:k with bib rtJr e1ll'ftftt. price.. 

Ordering Su(lplies 
. 

Order fOlltl Is on the 
website. 

www.al-lnbs-
eastern.coml3gCi 

Choose "Download 1he 
Supply Orderform." 

Call717''(;56~9326 or 
semi an e-mail to 
.info@agrlanalySis.com 
for bags and info 
sheets. 

Neb pagN IIh updated t-equenUy and addcenet fo( tno manura infonnltion .hoots may olmop. lflbiw OCCII!D, go to the !ab'e hO\llll pslse andfoltow the liak.a to (be manure inCDI'lIIllion sheet. 

L 

A,GlUo,n:nnw .. NImIJlil'(f IMNI\GnIBNT l'ROClRAM 

001) 4IS-lm .I'AX(30I, ll'-7J7S 

IlUCOLII 8'TtIDEHT ACTlVtTlIiS IIUlLotNO • ENVUlONMSIlfI'AL SCIENCE AND TECHNOLOOY. COLLEG& PAIU(. MARYLAND W4l-\0J8 
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• Sampling Litter for Nutrient Cont~nt. 
in Poultry· Houses 



SAMPLING lITrER FOR NUTRIENT 
CONTENT IN POULTRY HOUSES 

1. MATERIALS 

• A trowel or narrow-bladed tool such as a tiling spade or small post 
hole digger for sampling 

• One or two clean plastic buckets for collecting samples 
II A plastic sheet about 6' X 6' for mixing 
• A plastic zip-lock bag about 8" X 10" for shipping the litter sample 

to the lab (bags of 4 ml thickness are preferred) 

2. SAMPLING 

SAMPLING PATTERN 

1. Mentally divide the poultry house into 3 chambers of equal size. 
Within each chambertake 6 cores (see Figure 1). Take one core 
from within 1 foot of the feed line and one core from within 1 
foot of the water line. 

2. Repeat the sampling procedure in the remaining 2 chambers. 
Take a total of 18 cores for all 3 chambers. 

Figure 1. An example of a poultJy house. Each X represents the area to be sampled, 

Side Wall 

The University of Maryland i~ equ..J opportunity. TI,. University's policies, programs, and activities au ill confocmancc: willi pertinent 
Fadcrlll and Slue laws and reguUuions 011 nondiscrimination "'Kaeding race, color, religion, age. national origin, gender. sexual 
oricntllli.on, JnaIi!al 01 pa;rental stJt~ or dinbility.lnquirie.s ~arding compliance willi Tille VI oflb" Civil Rights Al;t of 1964, aa . 
amer>dcd; Title [X of the EducatiO'llal ArnClldrncnts; Socrioo 504 oflheReb.bilitaticn Act of 1973; and Ille Americans Willi 
Disabilities Aet of 1990; or rellted leKaJ requitemenlll ~hould be diIeCted.lo lhe Din:clor crHuman Resource.! MaruJ.gement, Office of 
the Deao, CoJlcac of At;riculrure ~nd Natural R.esonrcet,. Sy.mOIlS H"U. CoUege Park, MD 20742. 



SAMPLING PROCEDURE 

1: Using the sampling tool, take a representative cross section of 
litter from the litter surface down to where it contacts the soil. 

2. Empty the sample itito the bucket If the bucket(s) becomes'full 
before -all 18 samples are taken, pour the contents onto the 
plastiC sheet and continue sampling. 

MIXING THE SAMPLE 

Figure 2 

1. After you take 18 samples, 6 from each chamber, pour the litter 
from all 3 chambers, onto the plastic sheet 

2. Thorough mixing Is critical to ensure that the sample you send 
for ,analysis is representative of the entire house. Break up any 
clumps of litter. If clumps are sticky, you may need to,break 
them up by grating them again.st a coarse screen. 

3, To obtain a good mix, graduallyHft one corner of the plastic 
sheet, rolling th'e litter ,over itself toward the middle of the 
sheet. Do the same from the diagonally oppostte comer. See 
Figure 2. 

4. Once the litter is pll~d In the center of the sheet, spread It out 
again and roll it in,to a pile using the other 2 corners. See Figure 3. 

S. Repeat steps 3 and 4 at least 5 more times, 
6. After the litter is well mixed, spread the litter over the entire 

sheet again and take at least 9 small sub-samples (about 1 
quart total for all 9 sub-sample!i in a grid pattern). Sample all 
the way to the plastlc In ca!?e finer material has settled out 
during mixing. See ,l3gure 4_, ____________ ____ _ 

Figure 3 

3. PACKAGING THE SAMPLE FOR SHIPMENT 

1. All the plastic bag about 2/3 full with the sample and squeeze the aIr 
out before sealing. 

2. Keep the sample cool until it is shipped to an analytical laboratory for 
analysis. ' 

February 2006, Agricultural Nutrient Management Program 
University of Maryland Cooperative ExtensIon would llke'to acknowledge Bud Malone, Extension Poultry specialist, 
University of Delaware, Georgetown, DE, for his assistance In developlng this procedure. 
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• M1aryland's, Agronpmic SoU Capability 
Assesslment Proglram (M-ASCAIP) 
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- -(~ Maryland's 'Agronomic Soil Capability Asse~smenf Program (MASCAP) 

CROP YIELD ESTIMATES / YIELD GOALS 
The ability to estimate crop yield goals that reflect yield increases due to improvements in 

varieties and production practices under MarYland's diverse growing conditions is an important 
component of Maryland's Nutrient Management Program.. The goal of nutrient management is to 
reduce nutrient losses mto the region's surface and groundwater, increasing efficiencies and 
maintainjng agricultural productivity and profitability. Therefore, a major effort is underway to 
more closely match recommended nutrient applications on agricu1turalland with actual crop 
nutrient requirements. -

This task is complicated by the fact that soils differ remarkably in their yield capabilities. 
According Maryland's Nutrient Management reguLnions, nutrient rate recommendations shall be 
based on "Expected Crop Yield" and. other crmma as explained under section (10). Expected 'crop 
yield is determined from crop yield records and the soil productivity on the given fa.nn. 

Crop Yield Records 
The calculation of expected crop yield is based. on an average of 3 bighest yielding years out 

of the la.test consecutive 5-year cropping sequence for a given field. Since field specific crop yield 
records are recognized as the best information available to determine the expected crop yield for 
mrtrient management planning, certified consultants should encourage fanners and help them 
develop a recor~keeping system. 

EstImating Crop Yields from Soil Characteristics 
In th~ absence of long-tea:n, site specific yield records, soil productivity information is used 

to estimate the expected crop yield goals. 

The land capability classification and crop yield estimates usually appear in soil StlIVey 
reports developed by the USDA Natural Resources Conservation Service (NRCS). SinCe soil 
survey infonn.ation and the relevant crop yield estimates have not been updated in all Counties of 
Maryland, the Umversity of Maryland Cooperative Extension Service developed a new database 
relating the best a.va.ila.ble crop yield infoIDlation to specific soil characteristics. This document, 
Maryland's Agr01Wmic Soil Capability Assessment Program (MASCAP), was published in 
September 1994. 

l'vfASCAP yield predictions are ta serve only as a guideline in the absence of site-specific 
yield data. If a grower can. provide recent yield records far three to five years or more, these values 
sho~d take precedence over MAS CAP yield predictions. 

The MASCAP model assumes that all of the information stored in the master database is 
accurate. It also assumes that even though the magnitude of many of the yield values may no longer 
be accurate" there continues to be a high degree of correlation between yield estimate and soil 
property values, i.e., the higher yields are most frequently associated with soils having property 
values favoring a higher yield capability, and the lower yields are typically associated with soils 

-1-



possessing characteristics that normally limit crop yields. By basi.:og the multiple linear regression 
calculations on NRCS/CES yield estimates and soil property va+ues, yield predictions should be 
directly related to soil capability used as a broad defiD.itive. 

Obviously, the finest estimates that MASCAP is capable of generating ~ limited by the 
accuracy oftb.e database. Some allowance should be made for natural spatial or other variations 
that may influence final yield predictions. For instancel variability in yield predictions of 
approximately ±5 BuJ Ac for grain or ±O.S Tons! Ac for hay for the same soil mapping lmit, 
compared across , cotmty lin~ should not be considered unusual. 

It is further recognized that there are many site-specific factors affecting yield which cannot 
be predicted. Weather variations sigoificant1y influence yields on a seasonal basis, as well as 
management by the producer. Since such factors vary with site and time, and since they ultimately 
represf:llt an infinlte number of combinations that would be ~possible or impractical to tabulate, it 
is assumed that the MASCAP yield predications are represeritative of what might be expected to 
occur tmd.er average climatic and management conditions. Many regional differences due to 
climate, length of growing seaso~ cultiva:rs, etc., are automatically accounted for in the model. " 

Presently. this document (MASCAP) is the best available"tool for nutrient management consultants 
to est:imate crop yields based on soil information in the absence of reliable field records. 

UpdaUng SDJllnformalion and Yield PredictioDS 
The USDA Natural Resources Conservation Service (NRCS) is in process of updating and 

digitizing soil survey information as part of their national long-term program based on availability 
of resources. In the meantinie, the University of Maryland's Agronomy Department has initiated a 
project to develop a new updated system for crop yield estimates. The project .includes 
"development of the soil yield potential digital data for the counties where soil survey iofonnation 
bas been updated and digitized. Crop yield information obtained from yield monitoring sources will 
be used in correlation with soil data for specific soil types, and will be grouped into soil yield 
potential classes. -- "--

The Geographic Infonnation System (GIS) technology will be used to develop a new soil 
capability yield prediction system. 

Until a new system becomes available. the current MASCAP tables 'Will be used for crop 
yield estimates in the absence of reliable field records. Copies may be obtained by contacting the: 

University of M"arylaml Cooperative Extension ServIce 
Nutrient Manageme.nt Program 
1103 H J Patterson Hall 
College Park., N.ID 20742 
301-405-1319 

-2-
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Maryland.s Agronomic Soil Capability Assessment Prograro (MASCAP) 

Maryland' s Agronomic Soil Cap~ility 
Assessment Program (M.ASCAP) 

Introduction to Masc;ap 

Crop YIeld Predictions According to County 

Click on .a county below to view the corresponding crop yield 
pred icti ons: 

IAllegany County IIHoward County 

IAnne Arundel County II~ent County 

IBaltimore County IIMontgome!l' County 

ICafve~ County 
Ilprince George's 
County 

I~roline County IIQueen Anne's County 

ICarroll County Iisomerset County 

Iced I COLI nty list. Mary's County 

ICharles County IITalbot Count~ 
IO,or-chester County IIwashington County 

IFrederick County IIWh;:omtco Coun~ 
IGarrett County IIWorc~ter County 

IHarford CountY II 

Questions and/or comments should be sent to jsa./ak@umd.edu 
University of Maryland I College Park MD, 20742 

Page last modified December 16, 2'005 I $ 2005 University of Maryland 
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PHOSPHORUS REMOVAL BY CROPS IN THE MID­
ATLANTIC STATES 

Reliable data about phosphorus (P) removal rates of crops are essential for nutrient 
management planners developing P-removal based reconuneudations. P-removal is available 
from many sources, although no source is comprehensive. 

P-rernoval data from 7 regional or national published sources were used to compile the P­
removal tables in this information sheet: 

I Chesapeake Bay Region Nutrient Management Manual 
2 Plant Food Uptake booklet 
3 Knott's Handbookfor Vegetable Growe;-s 
4 Nutrients Available from Livestock Manure Relative to Crop Growth 
Requirements 

5 The PLANTS Database 
6 The Fertilizer Handbook 
7 National Nutrient Dat-abase for Standard Referel1.ce 

P-removal was expressed as phosphate (P20 S) per unit yield. 

o When P-removal infonnation was available from more than one source, the source 
with the highest repor~d P-removal rate was used. 

• When no data were available from regional or national published sources, data were 
obtained from an Extension Specialist with expertise on that particular crop. 
Typically, in these instances P-removal data were estimated from closely-related 
species with similar removal potential_ 

o Superscripts after each crop indicate the source of information. 
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CROP YIELD UNIT LB l'20S PER YIELD UNIT 
GRAINS 
barley 4 bushels 0041 
barley straw (per bushel grain) :; bushels 0.11 
buckwheat 4 bushels 0.37 
com t bushels 0040 
com stover (per bushel grain) ) bushels 0.14 
oat I bushels 0.30 
oat straw (per bushel grain) ) bushels 0.09 
Iproso millet) bushels 0.39 
irye I bushels 0.50 
Irye straw (per bushel grain) j bushels 0.17 
sorghum I bushels 0.42 
triticale 4 bushels 0.39 
wheat I bushels 0.56 
wheat straw (per bushel grain) j bushels 0.11 

CROP YIELD UNIT LB P20s PER YIELD UNIT 
OILSEEDS 
canola 5 ewt 1.3 
soybean I bushels 1.0 c 
sunflower) tons 27 ./ 

CROP YIELD UNIT LB P20 S PER YIELD UNIT 
SILAGE 
corn sil?-g~ '! tons 3.6 
grass silage 4 tons 3.7 
sorghum silage 4 tons 5.6 

CROP YIELD UNIT LB Pl0S PER YIELD UNIT 
FORAGES 
alfalfa hay Z tons 15 
bennudagrass 2 tons 12 
birdsfoot trefoil 7. tons 21 
bluegrass I tons 18 
bluegrass/white clover # tons 13 
bluestem species 1# tons 10 
bromegrass I tOllS 13 
buffalo grass 1/ tons 10 
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CROP YIELD UNIT LB P20S PER YIELD UNIT 
FORAGES (Continued) 
clover and grass ]. tons 15 
crown vetch # tons 13 
gamagrass 5 tons 11 
hairy vetch 5 tons 14 
indiangrass " tons 10 
lespedeza 5 tons 10 
millet Jj tons 8.4 
orcha~s l tons 17 
red clover I tons 10 
reed canarygrass 5 tons 12 
ryegrass 
I(annual # & perennial l ) 

tons 17 

small grain, hay orpasture ~ tons 10 
sorghum 2 tons 8.4 
so~um x. sudangrass I tons 15· 

soybean and s~hum 1,2 tons 9.2 
soybean hay I tons 10 
s~bean and millet 1,# tons 9.2 
soybean and sudaogTass 1,5 tons 11 
switchgrass /I tons 10 
sudangrass 5 tons 12 
tall fescue I tons . 19 
timothy 1 tons 14 
weeping lovegrass [; tons 10 

#I No P-removal information was available in ptlblished sources for these fo~ges. P-removal was estimated by Dr. Lester 
Vaugh, Extension Spcei!li~ Fomge Systems Management, n-om closely-related crops with similar uptake potential. 

CROP YIELD UNIT LB P20 S PER YIELD UNIT 
SEED CROPS 
crimson clover seed 4 pounds 0.018 
le.3ledeza seed 4 pounds 0.016 
red clover seed 4 pounds 0.016 
white clover ~ pounds 0.030 

CROP YIELD UNIT LB P20S PER YIELD UNIT 
VEGETABLES & HERBS 
artichoke (globe) j cwt 0.20 
artichoke (Jerusalem) :> cwt 0.14 

3 



CROP YIELD UNIT LB P10S PER YIELD UNIT 
VEGETABLES & HERBS 
(Continued) 
asparagus ~ ewt 0.13 
basil 7 cwt 0.16 
beans (dried, all types) 4 cwt 1.1 
beet (root) 5 ewt 0.092 
beet (top) S cwt 0.12 
broccoli ) ewt 0.18 
brussels sprout] cwt 0.29 
cabbage I tons 1.8 
carrot 3 CM 0.092 
cauliflower) cwt 0.14 
celery ~ cwt 0.083 
chervil "- cwt 0.092 
chickpeas" cwt 1.1 
chives cwt 0.]2 
cilantro A cwt 0.092 
collard" cwt 0.13 
cucumber 5 tons 1.1 

dill " cwt 0.092 
eggplant 5 cwt 0.050 
endive ~ cwt 0.051 
escarole 5 ewt 0.032 
fennel A cwt 0.092 
garlic 5 cwt 0.39 
horseradish -, ewt 0.071 
,kale;; --cwt- - - - -- - 0;13- -

Ileafy greens (various) , cwt 0.10 
leek 5 cwt 0 .080 
lettuce (head) J cwt 0.079 
lettuce (leaf) 5 cwt 0.10 
lima bean) cwt 0.34 
mint 7 ewt 0.17 
mustard green :> cwt 0.10 
okra 5 cwt 0.15 
onion (dry) ) cwt 0.60 
onion (green) ~ cwt 0.084 
oregano 1\ ewt 0.17 
parsley 5 ewt 0.092 
Iparsnip 5 ewt 0.16 

"No P-rernoval data were avail8.ble in published sources. P-removal was estimated by Extension Vegelable Specialists from 
closely-related crop8 with similar removai potentia.!. 
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CROP 
VEGET ABLES & HERBS 
I(Continued) 
Ipea j 

pepper 5 

potato 4 

pumpkin 5 

radish 5 

rutabaga :, 
snap bean.J 
soybeans igreen, Edamame) 7 

spinach (J 

~quash (summer) ) 
squash (wmter) 5 

sweet com 3 

sweet potato J 

Swiss chard S 

tomarillos " 
tomato 1 

turnip (green) ) 
turnip (root) ~ 

CROP 
FRUITS 
apple' 
grape' 
honeydew melon J 

muslanelon (cantaloupei 
peach I 

Persian melon A 

rhubarb (stalk) " 
watermelon 5 

strawberry 5 

CROP 
MISCELLANEOUS 

cotton (seed & lint) I 

cotion (stalk, leaf & bur) 1 

tobacco (leaf & stalk - based on 
harvest leaf weight) I 

YIELD UNIT LB P10 S PER YIELD'UNIT 

cwt 0.57 
cwt 0.066 
cwt 0.14 
tons 1.7 
cwt 0.064 
ewt 0.092 
cwt 0.23 
cwt 0.44 
ewt O.IS 
cwt 0,064 
cwt 0.079 
cwt 0.14 
ewt 0.12 
cwt 0.11 
cwt 0.10 
tons 2.0 
ewt 0.14 
cwt 0.065 

YIELD UNIT LB P10S PER YIELD UNIT 

bushels 0.020 
tons 2.0 
tons 1.3 
tODS 3.5 

bushels 0.033 
tons 3.5 
eW! 0.046 
tons 0.47 
cwt 0.043 

YIELD UNIT LB P10S PER YIELD UNIT 

tons 27 
tons 10 

tons 30 

5 



Sources: 

I Nagle, S., G. Evanylo, W.L. Daniels, D: Beegle, V. Groover, and F. Coale. 1997. 
Chesapeake Bay region nutrient management training manual. Misc. Publ. 

2 Anonymous. Undated. Pillot food uptake. Potash and Phosphate Institute Misc. Publ. 
3 Maynard, D.N., and 0.1. Hochmuth. 1997. Knott's handbook for vegetable growers. 4th 

ed. John Wiley, New York, NY. 
4 Lander, C.R, D. Moffitt, and K. Alt. 1998. Nutrients available from livestock manure 
relative to crop growth requirements. In USDA resource assessment and strategic 
planning working paper 98~ 1. 

5 USDA, NRCS. 2001. The PLANTS Database, Version 3.1 (http://plants.usda.gov). 
National Plant Data Center, Baton Rouge, LA 70874-4490 USA 

6Tbe Fertilizer Institute. 1982. The fertilizer handbook. The Fertilizer Institute, 
Washington, DC. 

7 USDA, ARS. Nutrient Data Laboratory. (http://wwui .llal.usda.gov/fuic/foodcomp/). 
National Nutrient Database for Standard Reference, Release 16-1. 

Prepared by: 

Patricia Steinhilber 
Nutrient Management Program Coordinator 
University of Maryland College Park 

Paul Shipley 
Nutrient Management Program 
ConsuLtant Coordinator 
University oj MOly/and College Park 

Jennifer Salak 
N!,ltrient M?-nagement P,:ogram 
Communications Coordinator 
-University of Maryland College Park 

II! printing: January 2002 
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THE MARYLAND PHOSPHORUS SITE INDEX: AN OVERVIEW 

The Phosphorus Index Concept 
In 1990, a national cooperative workgroup 

of sci~ntists from numerous Universities and the 
USDA was organized to develop a procedure that 
could identify soils, fann management practices, 
and specific locations within a farm where 
phosphorus (P) losses in field drainage water may 
pose the potential for negative environmental 
impacts on nearby surface waters . The goals of 
this national workgroup were: 

To develop an easily used field rating 
system that rates farm fields according to 
the potential for P loss to surface water (the 
Phosphorus Index.) . 
To relate the P Index to the sensitivity of 

. receiving surface waters to eutrophication 
and degradation resulting from nonpoint 
source P enrichment. 
To facilitate adaptation and modification of 
the P Index. to regional and site-specific 
conditions. 
To develop agriCUltural management 
practices that will minimize the buildup of 
soil P to excessive levels and the transport 
ofP from soils to sensitive water bodies. 

The Objective of the Phosphorus Index 
The P Index uses readily available 

infonnation to evaluate two broad categories of 
fadors that contribute to the potential foL' Ploss 

The Maryland PSI has been evaluated on 

from agricultural land: 1) P loss potential due to 
site and transport characteristics; 2) P loss potential 
due to management and source characteristics. 
The fIrst group of factors assesses the potential for 
P to be transported off of the field with runoff, 
leaching) and drainage wate4. The second group of 
factors assesses the quantity, availability, and 
forms of P present at the site and the likelihood 
that the P present in the soil is a source of potential 
environmental concern. The aim of the P Index is 
to identify critical areas where there is a high P 
loss potential from the site because there is both a 
large potential for transport ofP off of the field and 
a large source of P present in the soil that may 
potentially pose a significant environmental impact 
if it reaches nearby surface waters. 

Development of a Modified Phosphorus Index 
Specifically For Maryland Conditions 

In 1994, we began the development of a P 
Index specifically tailored to Maryland's soils, 
agricultural management practices, climate, 
topography. hydrology and surface water 
characteristics. The Maryland Phosphorus Site 
Index (PSI) was originally based on the generic 
national model published in 1993 by the USDA's 
Natural Resources Conservation Service, but has 
undergone many substantive changes and 
modifications during its development so that it 
more accurately reflects Maryland conditions. 
nearly eight hundred fann fields across the state. 



The information generated from those on·fann 
evaluations has been used to develop this initial 
version of the PSI. As more farm fields are 
evaluated and we gain more infonllation on the 
strengths and weaknesses of this nutrient 
managemeot planning tool, revised and improved 
versions of the PSI wi1llikely be developed. 

How the Maryland Phosphorus Site Index, 
Works 

The Maryland PSI is structured. into two 
distinct portions: Part A and PartE (Table 1). Part 
A evaluates the P loss potential due to physical site 
characteristics and P transport potentiaL This 
assessment is made by evaluation of six site­
specific characteristics: soil erosion., surface 
runoff, subsurface drainage, leaching potential, 
distance to surface water, and watershed priority" 
ranking. Part B evaluates the P loss potential due 
to farm management practices and P source 
characteristics by assessing six additional factors: 
conventional soil·test P level, P fertilizer 
application rate, P fertilizer application method, 
organic-source P (manures, biosolids, composts, 
etc.) application rate, organic-source P availability 
or solubility, and organic-source P application 
method. 

Each of the twelve site characteristics or 
managemeot factors is evaluated for a specific . . 
loea tion and assigned. a numeric value. The sum of 
the site characteristics determined for Part A is 
multiplied by a scaling factor (0 .02) so that P 
transport potential is expressed on a relative scal~ 
with' a range of 0 to 1, for most situations. Thus, 
the total site and transport value determined for 
Part A can be interpreted as the proportion of the P 
source present at the site that is susceptible to 
being transported off oftbe field by drainage water 
and impacting adjacent surface waters. 

The sum of the management practice and 
source characteristic values determined for Palt B' 
is multiplied by the total site and transport value 
determin~ for Part A and the product is the final 

2 

"P Loss Rating" for the site. This multiplicative 
operation assures that the fields that have the 
highest P Loss Rating have both a high P transport 
potential Oarge Part A value) and large source of 
potentially damaging P (large Part B value) . If 
either the P transport potential (Part A) or the P 
source characteristics (part B) are low, then the 
final P Loss Rating will be relatively low. 

Interpreting the P Loss Rating 
The final P Loss Rating is subdivided into 

four intei-pretive categories: Low, Medium, High, 
and Very High. Tab Ie 2 can be used to interpret the 
management implications of the P Loss Rating 
determined for a specific site. It is important to 
understand that the P Loss Rating is only a relative 
value and is not a numeric or quantitative 
prediction ofP loss from the field. Sites with a P 
Loss Rating in the "Low" category are predicted to 
have a relatively lower potential for P losses than 
sites in the "Medium" category. Sites witb a P 
Loss Rating in the "Medium" category are 
predicted to have a relatively lower potential for P 
losses then those locations with a "High" PLoss 
Rating, and so on. 

Using the Marvland Phosphorus Site Index 
The purpose of this publication was to 

present a brief overview of the Maryland 
Phosphorug-Site Index ... For specific. cietailed 
infonnation on how use the MSIYland PSI in 
developing an agricultural nutrient management 
plan, please see The Maryland Phosphorus Site 
Index Technical Users Guide, Soil Fertility 
Management Information Series, SFM-7, which is 
available from Maryland Cooperative Extension. 

Prepared by: 

Frank J . Coale 
Soil Fertility & Nutrient Management Specialist 
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Table 1. The Maryland Phosphorus Site Index, April 2005. 
Part A: Phosphorus loss potential due to site and transport characteristics 

:~~~~~~~1¥~F': '~:;;i}f::',;:~::\~';1~~::,i'f:fF:t:" .~:L'J;7-&'~~~J~~, A.9i.i~;tj~~::~:~~~;~'-~: \ ~_~" ;'>;;;:';~- - it:(- -::t ': :~fX~ ;!;~:~ai.§~~\ 

;:_~;~~~~~;~}~~-:,i:~ 
Negligible or 

Very Low 
o 

Very Low 
o 

> 100 feet 

o " , 
Category 2 

o 

2 :X lons soilloSsfacrelyear, 

Low ' :Mediupl High Very High 

,2' , ' 4 6 8 

Low Mediwil High Very High 
2, ~" 6 " 8 

Low Medium ,High 
0 :1 4 

< 100 feet -AND' 
>50 feetvcgetated - < lOOfcet < 100 feet < 100 feet 

", buffer AND ' AND AND 
OR, '- >15,feet ~25 feet <25 feet 

<100 feet AND, _ vegetated buffer ' v_egetative bu(fer vegetative b'uffer ' 
> 25 feet Vt;gelllted ANP' , AND ' AND ' 

buffer AND - <-15 ft > 2S"feet ' <25ft - , 
> 15 feet additio~, additional no Ii addioomil no P ad9itional no P 
' no P 8ppli~tioD ~pplicatiOQ zOn~ ~ application zone a~plicatioQ_zone 

zon'c ' , ,-

'2 , :, 4: . ,., 0 ' S 

Category 3 Category '3; Category I CiiiegoJy I; 
Selected' , 'PriOrity 

, ] , -2 j '4 

Sum of Site and TransJH)rt Cbaracteristics: ____ _ 
Scaling Factor: x 0.02 

Total Site aDd Transport Value: ___ _ 

Part B: Phosphorus loss potential due to management practice and source characteristics 

None 
applied 

o 

Injected!, 
Banded 
below 

surface a1 
'.least 2" 

15 

Injectc:dlband 
ed 

below 
surface at 
least'2" 

15 

, 0.6 

-'Incorporated 
' withiD , 
.. Hays of 
application 

' 30 

PSC 

-Incorporated 
-within 

, 5 days of 
application , 

30 

: 0'.1" X 'FIV 

X (Ibs P10S! acre) , 

' " Sul'f8ce,:app1ie:d" 
, March through November 'Surface applied 

" OR December throu gb 
Incorporatod more thall 5 ~YS FebrUary 

after appli,c.a.tion 
45 60 

X (Ibs'P20J I. acre) 

Surface 'applied 
March through November -Surface applied , 

OR , December through 
IOCorporated ,mQre'th.an 5 days February 

after appijcation' 
45' J 60 

Total Management arid Source Value: ___ _ 
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land Pltos /tOTllsSite Index PLoss Ratin s . 

. ~t~~~~{;~\i~~:i?·f~~t'f'~l~~~~~!~t~~;ra~~!~~,,~~iri:(tf~t~~X)~jt~. · 
::i~~~1f~r~~ -LOW potential for P movement from this site given current management practices and site 
,:" , ...... characteristics .. There is a low probability of an adverse impact to surface waters from P losses 
~~~::;~:~;';~.-.~.l from this site. 
~i!f.~~oJ ',~ 'Nitrogen-based nutrient management planning is satisfactory fi;>r this site . 

... I . , ... ~,l~ ..... ~%..,.~ • • 
,-.(tt;,~~l~}:~ . 'Soi~ P levels and P loss potential may increase in the future due to continued nitrogen-based 
Y~"'",;: "l\', "~i:~: nutnent management 
:~ ..... ~.t.l'..~ .• ::'"'::--_"-:'''.,;j«. 

;i:~Y~i ~:::~~£~~~~{~~~~~~~:~:~~:'l::~i:~ ;~~:~~~:=:~::~: ~~~~s and sit' 

~~~:;~\~ ,~.;Y~i:~; 'Nitrogen-based nutrient management should be implemented no more than one year out of 
~j,,~~ ,:.~.;;~.3;~ three 
'";;,t..~: ·)v~~ -~~~{.~ . 
?,'~~SJ~~~p.~-'( 'Phosphorus-based nutrient management planning should be implemented two years out oftbree -
t~:~i?;~~ri~ during which time P applicati~ns should be Iimit~d t? the amount exp~cted to ~e remo~ed from 
\l~}.~ }"~t~~~ , the field by crop harvest or SOlI-test based P applicatlOn recommendatlODs, whichever IS greater. 

·mGR potential for P movement from this site given current management practices and site 
characteristics. 
'Phosphorus-based nutrient management planning should be used for this site. Phosphorus 
applications should be limited to the amount expected to be removed from the field by crop 
harvest or soil-test based P application recommendations. 
·All practical management practi~s for reducing P losses by surface runoff, subsurface flow, or 
erosion should be implemented. 

-VERY IDGH potential for P movement from this site given current management practices and 
site characteristics. 
·No phosphorus should be applied to this site. 
'Active remediation techniques should be implemented in an effort to reduce the P loss potential 
from this site . 
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Manure ProductIon Rate 

Manure 
Ibs. Cu. ft. 

Description manure! manurel 
Type AUJday AUlday 

Lactating COW IS 

12,500 Ibs mllklyr 81 1.3 
15,000 100 milklyr B8 1.4 
17,600 Ibs milk/1r 94 1.5 
20.000 [bs mii<fyr 100 1.6 

Dairy 22.500 Ibs mllkJyr 106 1.7 
25,000 Ibs mllk/yr 113 1.8 
27,500 roo mlklyr 119 1.9 

Dry cow 82 1.3 
Heifer 85 1.3 

BuU 3 70 1.1 

Veal 60 0.96 

Feeder yearling (750 -1100 Ibs.) - high foraQ9 diet 59 0.95 
Feeder yearling (750 -1100 Ibs.) - high energy diet 51 0.82 

Beef Caff (450 - 750 Ibs.) 58 0.93 
Cow 63 1.00 
Bul ;I 63 1.00 
Grower (up to 250 Ibs.) 63 1.00 
Replacement gilt 33 0.53 

Swine 
Sow - gestation 27 0.44 
Sow - lactation 60 0.00 
Boar 21 0.33 
Nursing I nursery pig (0 - 65 Ibs.) 1 65 1.03 

Poultry {Free 
Sroller 80 
Layers 61 Ranget 
Turkeys 44 

Sheep Feeder Lamb 40 0.63 

Goa1 40 

Horse 50 0.80 

Uama'" 40 
Exotic Alpaca" 49 Mammal 

Buffalo~ 60 

Rabbit ' 150 

Peacock 2 44 

Duck" 55 
Emu (breeding stock) 2 50 

Exotic Bird Emu (younQ, growing blrds):'£ 40 
Ostrich 2 26 

Quail" 80 
Guinea Fowf 44 
Pheasard l 44 

Updated11~ 
Estimates ere from the USDA/N Res, Agricultural Wasta Management FfeIcI Handbook unless othe!wlsa indicaled. 
1 Or. Thomas HardsoclS UMCP; Department of AnImal and Avian Sciel1ces 
2 Dr. Rosallna Angel, UMCP, Department of AnImal and Avian Sciences . 
! Dr. Richard I<ohn, UMCP. Department of AnImal and Avian saences 
4 ManUT8 CharactBrislfcs, MWPS-18, Manure Management Systems Serles, 2000 
$Wi1lie Lantz, Garrett CoUege 
I USDA, NRCS AWM Software Progfim 
• Not appropr1ate for integrated poultry production 

J.OJUCUI.:ru .. ·.1. wmJIiln~ PIII:)(2AJd 
(!OJ) 4OSoIJIlI- FAX Cl81) ll4-7175 

114$ COLli ~ A.C1IVriI!XBUlLD'OIa· ENVDlONMENTAL SClENCEAlIDiECHNOt.CXlY • C01,UOGl! PAltX, MAllnAND 2014'1-IDlII 
. LOC.AL GOvnmmn::s -u.s. DIW.AJlTMENT OP ACilUCULnJlI£ CXlOPI!M7D40 £QUAL OPPORIUNITY ~ 
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MANURE QUANTITY ESTIMATION 

(Use when both solid and liquid manure are generated by a single livestock group) 

Fann name: 

Manure Production period: 

Starting date: __________ _ Enrung date: _____ _ _ 

A. Total days in manure production period: o 

Livestock Information 
B. Livestock group 1 2 3 

C. Average weight (Ibs.) 

D. # of animals 

E. AJlimal units (AU) 
f(C x 0)11000) 0 0 0 

F. Full days confined during manure production 

( 
period 

G. Days partially confined during manure 
production period 

H. Hours per day confined 

I. Day equivalents partially confined (G * H)l24 0 0 0 
J. Total day equivalents confined 

(F + I) 0 0 0 
K. Fraction of rnanure collected as liqukl waste 

(e)(pressed 88 8 decimal) 

L. Total day equivalents unconfined on pasture 
(A -J) 0 0 0 

M. Weight of manure/AU/day (Ibs.) 
(see Table 1.) 

B dd' Eft· e mg sirna Ion 
1 2 3 

N. Bedding type (straw, sawdust, etc.) 

O. Volume of bedding this production period 
(cu.ft.). (If weight of bedding is known, proceed 
to Q and enter it directly.) 

P. Density of bedding (Ibs. per cu.ft.) 
(see Tabla 2.) 

Q. Weight of beddIng (Ions) 
((0 x P)l2000) 0.0 0.0 0.0 

R. Fraction of bedding collected with liquid waste 
(expressed as a decimal) 



Uncollected Manure (Deposited on Pasture) 
1 2 3 

S. Weight of manure on pasture (tons) 
[(E x L x. M)/2000] 0 0 0 

Collected Solid Waste (Manure And Bedding) 
1 2 3 

T. Weight of collected manure (tons) 
[E x (J • (J x K» x M1I2000} 0 0 0 

U. Weight of conected manure & bedding (tons) 
[0· (Q x R)'" n 0 0 0 

o ec e IqUI C II t d L' 'd M anure an e m~ dB dd' 
1 2 3 

V. Volume of liquid manure/AU/day (cubic feet) 
(See Table 1) 

W. Volume of liquid manure collected (cubic feet) 
(E x (J x K) x V] 0 0 0 

X. Volume of collected liquid manure & bedding 
collected with liquid (cubic feet) 
[0.5 x (0 x R) + W1 0 0 0 

Y. Total volume of collected liquid manure & 
bedding (cubic feet) 
[X1 +X2'" X3]'" 0 

.. Adding these liquid manure sources Is legitimate tf they all feed into the same liquid manure storage system 

Z. Volume of waste collected (gallons) rt x 7.481) 

AA. Volume of washwater per day (gallons) 
BB. Volume of washwater collected during manure production period (gaUons)(AA x A) 

ce. Drainage area (square feet) 
~O. Inches of rain during manure production period (see Table 3.) 
EE. Inches of rain during a 25yr - 24 hr storm (see Table 3,) ..... 

FF. Storaae structure area (SQuare feet) 
GG. Volume of ralnfall collected (gallons) 

[(0.6 x CC x OD) + (FF x DO) + (0.75 x CC x EE*") + (FF X EE**)]x 7.481/12 

HH. Total volume of liquid waste collected (gallons) (Z + BB + GG) 

... Required for CAFOsiCNMPs 

AGRICULTURAL NUTRIENT MANAGEMENT PROORMA 

(3011405-1319, FAX (3011314-7375 

0 

0 

0 
0 

Updated: 1-10-05 

1 f 4S COL£ SruOENT .ACTIVITIES BUllOOf(3 I NATURAL RESOURCE SCIENces AND l..ANOSCA!'£ AACHrrt;CTURI! I COLlEGE fARl<. MARYlAND 207~2-1038 

LOCAL GOIIERNMENTS I u.s. OEPAFt1"MENT OF AGRICU1.TURE COOPERATING liQUAl. OPPORTUNllY PROGRAMS 

( 



POULTF "j''TER QUANTITY ESTIMATE , 

~E~~(e. ~p.·~tfli~~~~~i~i\~i;f's::~~~~[~·b~.~i§t~tti1~~b;~:(t: ;~p,; 
A. 

8. 
C. 
D. 
E. 
F. 

, G. 
H. 
I. 
J. 
K. 

- - --

Years between Iota I deanouts: Yr. nexllotal cleanout: 
- Yr, last total cJeanoul: 

= Years in cleanout cycle: 
Total # of birds per flock (for a/l houses on Ihis cleanout cycle) : 
Flocks per year 

Number of flocks per cleeoout cycle (A xC): 
Estimated toos of cake Der 1000 birds per flock: • 
Estlmaled Ions of litter + cake per 1000 birds per flock ; • 
Tons cake produced per flock (8 x E/1000): 
Tons cake removed per cycle (G x ID-11) 
Tons litter + cake produced per cycle (8 x 0 x F/1 000): 
Tons of litter produced per cycle (1- Hl 
Tons of litter produced per year (JfA): 

Quant~ of Poultry Litter Available - Broiler 
Tons Available Litter 

L M N 0 

Year 

% of partial or total 
litter to be 

removed this year 
(en\~r % of N removed) 

_:~~~~~~~~~~~l.\r 
~~~?i~~~~~1~~~~~~?(k\~~J 

i ~"f:;~~~~ 1.~~~~~~~~~~;:~!~~~~, 

Tons of litter 
remaining 

in the house 
from last year 
(N.:Q}J~a( 

Total tons of litter 
that is 

present In the 
house this year 
~ (M,this year) 

Tons of 
litter 

removed 
this year 
(L x N}/100 

o 

• 20aO Delmarva PQU~'Y un., ProduCl1o~ E.sdmale5. Ge1lrg~ W. Malone. l/nlversiry 01 Delaware, George'own Oe"'were. 

U"lvorslly of Malyland CoopesaU"" El<1en,Io~, Agncullul1ll Nulif9nl M8nagernenl Pltlgram 

tl111!((I31.xfs revfoed 5/OZ 

~ 

. ~~.: ;\~:::.! .~ ;~~ .~:~.;:~:~~- ·";-··'~·i:~~·;· .. ~'.::· :: 
Counly. 10:,.1,: '~ :: "p " """ '";' ''<'_ '~'' . '. ', . • ,' 

wa1~~~~~~ '~~:fi:t~~/;~p?:· .. (>< . ;~~.~ ~~.: HOU:.~~~::. ~:~~S~;i,~~{~ 

.:. :::.-, ... : :~ ~r~~'i,~\~' 

- '~~~fr::t"f:'::!?:?~'~: 

·l '· ~;,:'-:·i-?,l~··~;~1~~ 

< :"; ~;'\ : ~:'~~ '- -.. ';': 

0.2 
1.1 

P Q R S T 

Cakeouts Tons Tons litter + 
this Cake Cake removed Tons used 

Year Removed this year in NMP 
0 + 0 

II, 
0 0 0 0 



POULTRY LITTER QUANTITY ESTIMATE 

~~::;~te, Zip :1i;:j:i~ltfi:J:'~~~~(i,~,';;t:~:~~~;f~1;if';} :;',', " i~;?i;,)k~; w;~i~~~ ~i,!:-- "~"~':i~k~~~~i HOU::~~':~~~. ~f,:,t\!',5:-'. 
A. 

B. 
C. 
D. 
E. 
F. 
G. 
H. 
L 
J. 
K. 

. - - -- . 

Years between total cleanouts: Yr. next total cleanout: 
- Yr. last total cleanout: 
= Years In cleanout cycle: 

Total # of birds per flock (for all houses on this cleanout cycle): 
Flocks per year 
Number of flocks per cleanout cycle (A x C): 
Estimated tons of cake per 1000 birds per flock: • I 
Estimated tons of rrtter + cake per 1000 birds per flock: • 
Tons cake produced per flock (8 x Ei1000): 
Tons cake removed per cVcle (G X fD-1]) 
Tons litter + cake produced per cycle (8 x D x F/1000): 
Tons of litter oroduced per cvcle (! - H): I 

Tons of litter produced per year (J/A): 

Quantit~ Poultry litter Available ~ Roaster 
Tons Available Litter 

l M N 0 

Year 

% of partial or total 
litter to be 

removed this year 
_ (enter % of N removed)_ 

·.~~i£:~~~~~<fir~;:.~,;Wn" 
}~k~/~\~~~~~·~~I~~t~~;r-:~" 
jf~~t)\fr~~i~:~f~t0}1~~\~j(~\1 
-f51~5;,.v/~~~~~i·;~~~~~\~S~~1 
~~::1§r~~~~·~~i~~\~~;&~~ 
~~i~_~~~~~-·~~~i.~lf.~1S,:~~~r~~~~~ 

Tons of litter 
remaining 

in the house 
from Jast year 
j1iI-O}, prell. year 

Total tons of,litter 
that is 

present in \f1e 
house this year 
(K) + (M, thIs year) 

Tons of 
litter 

removed 
this year 
~100 

o 

·2000 Do1l11B1V8 Pouilty LilIe< Producliol1 EsUmoletl, George W. Melone. UnI,..,,,,11y 01 Delilwsr8, G""'DOlOwn DelilWllTe. 

University of MaryI~d Cooperariv& Ex!8I\S1cm. Aonculiufai NUlnenl MAnagemonl PItlgram 

LfllerQ31.xis rov"tScd SI02 

. (\, 
{~ 

./ 

~,~~,\jj~:~;-':~ !'.~.;; .. 
... ~~~:,.~~;i~'::~~~;~~ 

~\~:~,;~"r:~~~i;~ 
,;:£.j~:::~;!;l-~~~i~~ 

: 
0.2 I 
1.55 I 

-- ~-

p Q R s T 

Cakeouts Tons Tons litter + 
this Cake Cake removed Tons used Tons 

Year Removed this year in NMP Surplus 
(G xP) (0 +0) (R-S) 

~:~:\;1:~1I~~ :~:}:···?t~~j 
i~k/~ t~~5:r~~.ZI 

;'3i;~~ 
t~,,:~~ . .-,-~j~~~-!.~~~:~ " 

0 0 0 0 0 

.'-) 



POULTt (\ TER QUANTITY ESTIMATE 1 

~:'~~te. z'P.l~i:(i;i!ll~[~t~~W£:::jr~:-\:'fiJ,:;~~j~21f~i~j}i;~iitl ~:~:'h8d' 'i;,i~~t~~;i~;~~)~' Traci I ~:; !.~·.\ty~~;~;;·(;\~,\: 
Houses included: ; ' ~!I:'~;::~,~;~:''''' ';'::' ~., . ." 

A. 

B. 
C. 

D. 
E. 
F. 
G. 
H, 
I. 
J. 
K. 

Years between total cleanouts: Yr. next total cleanout: 
~ Yr. last total cleanout 
= Years in cleanout cycle: 

Total # of birds per flock (for all houses on this cleanout cycle): 
Flocks per year 

Number of flocks per cleanout cycle (A x C): 
EstimatBd tons of cake per 1000 birds per flock: * 
Estimated tons of litter + cake per 1000 birds per flock: • 

Tons cake producedper flock_{B x E/1000): 
Tons cake removed per cycle (G X [D-11) 
Tons litter + cake produced ~er cycle (8 x 0 x F/1000): 
Tons of litter produced per cvcle 0- H); 
Tons of litter produced per year J J/A): 

Quantity of Poultry Utter Available - Cornish 
Tons Available litter 

L M N 

Tons of litter Total tons of mter 
% of partial or total remaining that is 

litter to be in the house present in the 
Year ~emoved this year from last year house this year 

(enteL% pf N rsmolLed) (N-O), prevo yaar (K) + (M. this' vear) 

o 

Tons of 
litter 

removed 
this year 
(L x N}/100 

., 

p 

Cakeouts 
this 
Year 

.:~1~':';'~.r: i. :-Jt; ~~E-
.. :!:t::~f~?;.})\~~~,S:~ 

~'~;~i.~7~: ;~t~;~:~l1:-
~~~. ::~:-~ ;;~ .. '.:~:::; i~ .:~ , 

0.04 
0.5 

Q 

Tons 
Cake 

Removed 
(G xP) 

I 

R s 

Tons litter + 
Cake removedllTons used 

this year In NMP 
(0+0) 

:;-~. l;~rr .. !~r~:vj~~ ;~,~~~ ~;~-~';~~~I~~~~ :: :3t_ II·o;"};~.r:~{~~~h1 
I
" " • .1 ~ ,'.-""l':;;~'- ,'f;,~; :.:,,· '~- r """'j'; ~.~o ~~I _ · ·l.~·,·~1 ,- ~ ...... ,'~~";';'l:~.' · ... ~ ..• ,,~ ~ ·i·:.;T. j>-.... ~- ~" .. ~~ 
. ... .'- ~ I ..., • I • _ I .' _ ,_, • .. J.' 

f~ \l~~: ~~ ~:', t ~5}~j:::';~}\ l.~{.~s-;~~f - !i\~~ t ~-/ ~~~ .. :: 
:~~L%.~~ ~.~:r'~(·{(~~~i.~:{~~;~~~· 1 1- II ~~~·:~r~~~~~·.~~~~~ 
~~~W;;<~·?:~·~~~~§; ~-~--- --- ~7~·: '~~-~~1 

;.;~ ~~~~. t ~>:~.:·~~~~.i~l·~.~-=J;-:.~·:~~ :~~:~~.~.: : 1 ~/~~~i 

o 
- 2000 [)Q(maIVG Pouilly laler ProdlJC~:>n E&Um3tos. George W. Malor.e. Unlvers.1y of Delaware. GlIOrgetOlMn Delaware. 

Unl ..... "'lly or Mar,Wld Coopcrol;..-e Extonslon. lIgrlcullural Nu.tnMI M~nag.menl Program 

LktefQ31.x1& rovlsO<l MlZ 

o o o o 

T 

Tons 
Surplus 

(R - S) 

o 



POULTRY LITTER QUANTITY ESTIMATE 

Name: 
Address : 
City, State, Zip: ·~.;~~~~j~;]~j~~i(~:i~i!~~~~?i(~;!·~\~l~~'~:~;';:~·;tm~t~tf~g;J~ ~~~hed; (l~~(:·:i:;~~;~:.;.;;;~~i~~/§~i:~ !£~~;~:Uded; ~{;'\:;" 

Bird type: Broiler Breeder 

Tans Litter produced per Year = (Total # of birds per flock) x (1 Flocl~ per year) x (24 tons litter/1000 birds/flock) 

Estimated Quantity of Poultry Litter ~ Broiler Breeder 

Year 

Tons Available litter 

Total 
# of Birds 
oerffock 

Tons 
litter 

Produced 
per year 

Tons used 
in,NMP 

~~·~~~~!\~~l ~!~~~~~.t~~~~i~{,~1 ~~:~,~~;·f.:(~~~~7);;~:;'d~.:: 
,~Jl~~fu~~1~ ~~~~~;~~~!1~·".~i:',:~ I !,w;~~.~1'i;~'i;·;: :, ·~:~·.~; 
l-""" ' - N! '~" "" "" ~""'T-' ~'''''''' '''<'''~~';'- ' "'''1 I~ "~-" -.~ N'-,~. -:-ril~~" .'~_~~;;" : *": ' ~r~, ... \·:,r,-.c.:·· ~~;"., "" .' ·" ~ I~ ,-.:.: .... . o(,.(!.." .... . '.>: .. ' ;:·~~> ... f =-. ' 
,~.'1 ·r..·.,.;!.v :"-'" .~.~.':':::-:'"'.'t a.~ ... ~ ~ ,,, ~-~. :.. ~, ............ ::'- ': .. ' 1 _- ,:~ ~ .." .( ,'.'"l-~" ," 0(" .. . ... ~'t 

Tons 
Surplus 

~~~f~.iA~~·~t~~r:~~:tt ~~~~>~~~'·:r~'t~~:';~;~~. j,::~~ .~~~,,'~~ '~; ~k~~::.-·:£\~~·~J 

;i~~;i:~~~;~~ t~~frt;i2:~:,,~i.~ 1&;~~:1~~:j~~~i:: ·::,' 11 
Totals: o o o 

• 2000 OeImaMi Poultry Lllter ProductIon EsUmales, GeOfge W. Malone, University of Oelaware, Georgelown DelDWare. 

University of Maryland Cooperative ExtensIon, AgriaAloral Nulrlenl Managemelll Program 

L1l1erQ31.xts (evlsed 5102 

L. 
\. 

) 



"' 
POUl\, -ITTER QUANTITY ESTIMATE ~. 

Name: 
Address: 
City, State, Zip: 

~ • ~ -" ,,<" • • 

~". ":'~-~ ' :~! ' ~'.'-
~.:,..: ~ __ i .;·· :~ :: ~ '.' · .<J~:@t~1j'}~ . ·~,:~·~t~·,;f~:~hed. ~ ;J':;f;~;~1itE3~.:tJ:;il'~'~~':~;:~:~ded' 

Bird type: Broiler Breeder Pullet 

Tons Litter produced per Year = (Total # of birds per flock) x (2 Flocks per year) x (6.7 tons Iitter/1000 birds/floclc) 

Estimated Quantity of Poultry Utter - Broiler Breeder Pullet 

Y.ear 

Tons Available Litter 

Total 
# of Birds 
_per flock 

Tons 
Utter 

Produced 
per year 

Tons used 
in NMP 

:.~-~1~~}~~~~~:~~'!:R.(~i:~k.~:~~·~~~·~·~1~:~~~.~~~I~~f;~-~. I-=---=-=- ---]r.t~;;~::t~:\~:~j·>~?~·:~~~~;; 
~~~'i~i/.~~:,~~:~~~t;~~il ~:I~_~~~:~I~~;~~,!~,~~~{{~~;'7f:T---- _ _~-] I \~~.~1-.~~~·~~:S~:~:':~~··~~~ 
~~~[~f?)*Z~t~~P;-·:.d~j;~~~f~!~:i~;;;'::ft\~~~1 H~·~':I~ ~.lt~-~~;',1:; ' ~~; 1~ 
i{i~~~+,~;·~f.,~ .. "£:F,)·; ~:~~J;.~!f?~~~¥.::,J~~~ I U~~tAl~~;.~~i~\:J~~~:;~:;-~~;~: 
!1~:~'~~~~~~~~;fj-.t: ~f~f{~~~~~;~-~f?:~- _ ~~1t{t:/_;\:~:~s:~~~r;'~~~'i-P~ 
~:{~~~~;~q!i+'f~\~~t'~~~~ lJ~itt~~~~~;1~t~~;i~\~·~_~ _ ~1~~7~~ j·f ~~~~~:.. ~~r::~~·: 

Totals: o o 

Tons 
Surplus 

o 

• 2000 Delmarva Poultry liller Produdlon Esllma1es, George w. Malone, University 01 Delaware, Georgetown Delaware. 

University of Maryland Cooperative Extension, Agricultural NUlnenl Management Program 

Lit\8iQ31.xls revised 5/02 

J 
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POULTRY LiTTER QUANTITY ESTIMATE 

Name: 
Address: 
City, Stale, Zip: ~~t2;1~1~·¥t\1&";i~i'{c~:: ;ii:5;2~~£~,~~i~;ti~i~~~:hed ,~~:~.t,~,';'~;.~':;,,;o(~~~'f~~?~:':'~ded' ',' " '" 
Bird type: Table~Egg Layer 

Tons Litter produced per Year = (Total # of birds per flock) x (1 Flock per year) x (19.7 tons IitterJ1000 birds/flock) 

Estimated Quantity ~f Eoultry Utter - Table-Egg Layer 

Year 

Tons AvaUable Litter 

Total 
# of Birds 
per noel< 

Tons 
Litter 

Produced 
per year 

Tons used 
In NMP 

~~~f':·,~~~?X~JJ~\; ~~.:' ;.-~;:: ~ .. ~ • ~ : 1 :t.4;_' ~:~~~~f.?::J:' I ~~~":;;~_~-':~.;' :l;~;;~;?'r:': ' .. :,:" 
-~\~~:f~~~~;;~~~1:~~?:~~;iB,":',f;~'=fl: :.~~:~: ~~":~~: I II:~_~·~_<:~~t· .:-~; ·: :~:.~~~'~~f·f::~ 
'.: ~:?;i.~~~~L~~{·.~:~:~~1 ~~. ~~~;t I~':!'¥~~~~~~ ,;;fi ~t;.'\"~:-~-;'~!~~ :~1~! .". ~:'r ' I .~., 
~;:~!.~~·~~~·~~0'?·~-~ '?~ ~~~-! .~. ~tt·; -~ ;~~~~t~:~i?~:i~;::::::·~·( ~;tri~~~\:~. ~: ~;~-;.::~~~~~;~~.~(: 

~'~~:·"~~~~\i~f;~~!~~~~'.'?; ·;· ~: ~~~~~~~~~~:;i:"!~ \:~~~.~,·1· ~ :F~ S:.~. ;~(.'".~~'. :'~~ ~.~ ;~. :.;~ 
~~\;' "~ ~;~':'i: ;:'J)tH~~tr?~:~~~ ~;~ ~-·f:~··_~~~~~:~~:~~~T~!~~t:.~ ~;i.~';~ '.~;~~· }:~)~~<i ~~~~-i.~. :1' . 

Tota1s: o o 

Tons 
Sure!us 

o 

• 2000 De~arva Poultry Utter Producllon Estimates, George W. Malone, University of Delaware, Georgetown Delaware. 

University of Maryland Cooperative ExtensJoo, Agricultural Nutrient Management Program 

LltterQ31.xJs revised 5102 
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POUll lTTER QUANTITY ESTIMATE (\ ...--... 

Name: 
Address: 
City, State, Zip: i!i!r;;~j>-4~\~;;;i~~,~;l;~;;~~)(~f~.·,,;~tt:>:j;:i:;~r&i~2~;,;i!!:t~~~~;hed' r.1~-~"i;(~~!(tl~,i!;I;;.,:~,:;'i~ ~~~:~:j~:ded' 

.:.- , ' 
-j _' L 

' .' .' " ~-'. 

t;F~3;~::~ ~", 
: ! I ~. 

Bird type: Turkey 

Tons Litter produced per Year:::: (Total # of birds per flock) ~ (1 Flock per year) x (10 tOilS litterJ1000 birds/flock) 

Estimated Quantity of Poultry Litter - Turke~ 

Year 

Tons-Available Litter 

Total 
# of Birds 

. per flock 

Tons 
Litter 

Produced 
per year 

Tons used 
inNMP 

~: ~;1+@. ~ ~~~~~~~\~~~~?~~ ~ ~~ ~!-~r,: ~ ~;~~r~::~ ~1~j~~- ~: ~~~ ~J:~ \~; {t.aIf'~~~~:/;/,~:'( 
~~~~··!p~!G~fQ:S~t4;.?~~~~ ~~~;\~;~!.~~ :; ~ ~~~ );f-~\~~.'t: ~~~ ~;~;!;;J.(~~:~_ /:.~:J. ~~; ~_' 
tt: ~~'/:_~r-"~~~~C~~~~"~ ~!.'- I~ :1-·~~···S~;;:·;t:-~,\·~;~~:~lf;;~r~.1 _ II~~:--~A ~~ i~~~'~; ~~ ·;.;·~~r. ~:.~ 

:~·~~i·:~~~~;·~~(~~~~~;~:·7;~;?~1 
::~~~~ : }.~ ~~i)-~ "~:.:.:-~ .~ \:, :!~.~ 

l~t:ff~~;}t~t}1·~;'~~;FI.f~~j,:~~~~·~:~~'t~~.'!:~~~}~~.1 1I?~~~~'i-~~~~.f};~;~~J.~~:~·{~:~~· 

Totals: 0'. o 

Tons 
Surplus 

o 

·2000 Delmarva Poullry Litter Produc\lon Esttmates. George W. Malone. Unlv6n>lty of Delaware. Georgetown Delaware. 

University of Maryland Cooperative Exlenslon, Agricultural Nutrienl Management Program 

UtterQ31.)\ls revised 6102 
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POULTRY LInER REMOVAL RECORDS 
., " ~Iq-.~,,~~, <., ' •...• ~\' " ''(~'-' ~'~,r,"",' J " :-";'~ • • 

Owner(s) Name: ·~7· : 'f,..~'_ "fJi:,"f " ~~~~~.!-i'.i:~:~:.lf." :~:r:)a,~s,":,)-:.~.'~i(~~i 
• f ·· ( .. \\"\'J "~"i ~ '7'''~ · !";"~'i~[~.if.~·';"· -'::-~~"1S 

Farm Name: _ . ·~~~.~~~;~;:~~~~4:~w..i14~.~}~~t;rr.~~~~ 
Y . \i.;l!.~~'\t"'£f' ear. vf~'~%'~-< • .,. ~ ~""""".~~-c;-;"!l':: 

Bird Type: .' l' Y. -'=: /;" ."" '.J." - " '~'~ !l.'Ii'::'!Jj;J' ':"'fi,"li: ""-' " 'iIl." 'ti' . ' .~'~- ~\ "'- .v~~" '.Jt • . ~'~\" '''''-H'-"- ='r' ) 
1:\ :". ' ~;;:-1,.. ,, ' ~':(!;~~if.;~. ,:t !- ~:I~ '. ~£ Year of Last Total Cleanout: ~~1~1~f@r~l 

Date Cleanout Type: Load Capacity Number Total Receiving Quantity 
(mm/dd/yr) (Partial = P; Identification· of Load** Of Removal Party Received 

Total =T; (Tons) Loads (3) x (4) = (Name) (Tons) 
Cakeout = C) (Tons) 

I 

. 

I 

I 

I 

J 
I 

-- - --- -

.. Identify each piece of equipment used to remove waste from the farm (I.e. truck, spreader, etc.) 
*" If capacIty in tons Is unknown, calculate using the following estimates: 1 cU.ft. capacity = 281bs; 1 bushel capacity = 35 lbs. 
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POULTRY LITTER QUANTITY ESTIMATION 
(Annual Format) 

Farm Name: 

Manure Production PerIod 

Starting Date: _ ___________ Ending Date: 

A. Total Litter Produced per Year 

1 2 

Bird Type 
1. # of birds per flo.ck for all houses 

2. # of flocks per year 

3. Estimated tons of litter and ca~e (crust) per 
1000 birds per flock" 

4. Total tons of litter and cake produced per 0 0 
year (A1 x A2 x A3 I 1000) 

B. Litter Removed by Cakeouts (Crustouts) per Year 

1. # of birds per flock for all houses 

2. # of flocks per year 

3. Estimated tons of cake (crust) per 1000 
birds per flock* 

4. Total tons of cakeout (crustout) removed 0 0 
per year (81 x B2 x 83 J 10J)m - - - - " - - -- - . - . 

C. Litter Removed at Total Clean out 
(Complele only if doing 8 total cieanout during the next planning period.) 

1. Years between last cleanout and next 
scheduled cleanout 

2. Total tons of litter and cake produced per 0 0 
year (A4) 

3. Tons of cakeout removed since last total 0 0 
cleanout (84 x C1) 

4. Tons of litter removed in total cleanout 0 0 
'(C1 x A4) - C3 

5. Total tons of litter and cakeout removed . 0 0 
this year (84 + C4.) 

"See Table 1 for estimated tons of cake and litter for vanous btrds. 

Agricultural Nutrient Mallagement Program (3\)1 )405-131811319 

3 

0 

0 

0 

0 

0 

a 

Updated: 11-15-04 



~ 
Table 1. Estimated tons of cake (crust) and litter for various birds* 

Bird Type 

Broiler Roaster Cornish Breeder Pullet 

Estimated tons of cake 
(crust) per 1000 birds 0.2 0.2 0.04 - -
per flock 

Estimated tons of litter 
and cake (crust) per 1.1 1.55 0.5 24 6.7 
1000 birds pe.r flock 

- -

• 2000 DelmaMl Pou!1ty Utter Production Estimates, George W. Malone, University of Delaware, GeorgetoWll Delaware. 

/ ' 
~ 

Agricultoraf Nutrrant MSflIl!;lement Prog~m (301)405-131811319 
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Density of Bedding Materials 

Loose Bedding Material Density (lbsM) 

Straw 2,5"'# 

Wood shavlngs 9 ., tI 

Sawdust 12 ~,# 

Ground limestone 95' 

Soil 751-

Sand 105·'# 

Non-legume hay 4 ",f 

A1faJfa 4 
. 

Other legume hay 4.25-

Baled Bedding Material Density (Ibs./ff) 

Straw 5 
~ 

Wood shavings 20 . 

Non-legume hay 7" 

Alfalfa 8 
. 

Chopped Bedding Material Density (lbsM) 

Straw 7~' II 

Newspapers 14 
. 

Non-legume hay 6 -." 

Alfalfa S-

Other legume hay 6.5' 
Updated 8-3-06 

Values are approximate. 
If. USDAlNRCS Agricultural Waste Management Reid Handbook 
"Manure Characfen'stics. MWPS-1B. Manure Management Systems Series 

001) 4QS..J31~· FAX (01) 1 J4-737S 

J I~ C2:)W S'IUD1lIn' AC1'IVTtlES BUn.l)lHO· EHVIROHMl!lfr1oL SClENCI!' ANJ)'l'IiCHNCLOOY. C2:)u.ElJEPARS:. h!AllYlAND207~._ 

LOCAL GOVl!RJ/~ • u.s. OEl'ARl'MI!NT OF AOlilCUI.;IURE COOPEllATINO I!QUALOI'PORI1JNrrY FIlOORAlJ! 
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• Determining the Amount of Man'ure 
in a Plile. or a Pool 
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Information 
a ' $ t:o \ E;' t, - t' it' ,,", ;ii'i "k" NSf as , . t 

DePARTMENT OF elOLOGICAL RESOURCES ENGINEERING· COLLeGE PARK. MO 2074.2·2,315' (301) 405-1198· FAX (301) 314-9023 

Biological Resources Engineering FA CTS 

DETERMINING THE AMOUNT OF MANURE IN A PILE OR A POOL 
Herbert L. Brodie 

Extension Agricultural ~gineer 

Facts 176 
March 1990 

Planning for the most effective use of manure on your fann requires a combination of infonnation that 
defines the quality and quantity of manure available. The manure analysis tells you the nutrient content of the 
manure in pounds per ton or pounds per gallon. A manure spreader calibration aHows you to develop a manure 
application rate that matches the crop nutrient need with the manure nutrient content in terms of tons or gallons of 
manure per acre. An estimate of the total amount of manure in storage allows you to detennine the total number of 
acres that can be fertilized at the caJibration rate. 

The detennination of the amount of manure available for spreading requires estimation of the volume in a 
pile or container. This fact sheet d~ribes methods of measurement and calculation of volume and th,e conversion 
of volume to weight. 

What is volume? 

Volume is the amount of space contained within or occupied by an object Volume is measured in cubic 
units such as cubic feet, cubic inches, cubic meters or cubic yards. With simple straight sided right angled boxes 
(Figure I), the calculation of volume (V) is simply the width (W) multiplied by the height (II) multiplied by the 
length (L) of the space (V = H x W xL). 

Figure 1. Volume of a simple box. 
Volume can also be considered as the area (width multiplied by height) of the end of a unifonn object 

multiplied by its length. In Figure 1, the end area (A) can be W x H and the volume (V) is then A x L. Wilh the 
end area we can develop the volume of objects more complex than a simple box. Fonnulas for computing the 
volume ofunifonn shapes are shown in Appendix: A. 

Ec1uca1in9 P&O{llot 10 Help ThamBelll8. 

l.Qcel G_m_' u.s. Oepor1mGnl ol~. Coo~"9 
The UnIY«<1ly d Maryland ~ &qUel <lIlI)DI1IlftI)'. Tho Unloers;ly'a polldM. ~ ar>cj KIMde. '" In .... Io"'*'"'" WIIh poeninen! Feder.1 an\! $1* laws ar>d ",gCJl.allo,,, 
0/1 _salmhllIon reg_ding~. colD,. laIIg~. age. nol""'aI 0<igIft, ..... and c6sabIIIty. Irlqu010es raganfi"ll campllance ~Ih TIlle VI oIlhe CMI Righ'" Ad 011964.02 
ameruled; TlUel)( 01 .... EducaliotJ .. AmBrldmon\&; SedJ0/I504 01 1114 RehablMatian Ad ol1973: and the A/Mf\cal\. WIIb 0InbUiIl1S At:1 of 1\190; cw.-." legal 
teq~ $I)Ou1~ b. dlre<led 10 Ihe Director of PelWC)tlneiMumllll ReIa1Io<\a, 01Boo 011111 Ooan. CoIIoge ClI AgI1au1ti1nt and Ioiatuml Rescu--. Symons- Hell. CoI~ge Pall<, 
1.\0 207'2. 



Use consistent me3Sut"elpent units 

Measured dimen~ions for computing volume must all be in the same units. For exarn~e, a length 
measured as 5 feet· 6 inche~ must be written as 5 112 feet or 5.5 feet or 66 inches but not as 8. combination of feet 
and inches. All 'mea!urements must have the same units. If you measure height in incbes then you must measure 
both length and width in inches and the volume will be calculated as cubic inches, Unit cODversions are shown in 
Table 1. 

Unit 1 Fact.or 
LENGTE 

foot 12 
0.3048 

0.333 
30.48 

inch 2.54 
mile 5,280 

1.,760 
l.,609 

.\.UA. 
acre 43,560 

4,860 
4,047 

0.4047 
square foot U4 

0.0929 
square inch 6.45 

645 
sqU3.re mile 2.59 
square yarde 9 

1,296 
0 . 8361 

Vox.mm 
acre·foot. 12 

43,560 
325,848 

acre·ipch 102.8 
3,621 

:1.',154 
bushel 1.25 

0.035 
cubic feet 7 . 5 

0 . 028 
1,728 

cubic inch 0 . 016 
16 . 39 

cubic yard 0.7646 
n 

gallon 3.79 

WEIGHT 
poun~ 0.454 

Onit 1 multiplied by factor equals Unit 2 . 
5 gallons cimeB 3 . 79 equals 18.95 liters 

Unit 2 divided by factor equals Unit. 1. 

'Unit 2 

inches 
meters 
yards 
centimeters 
centimeters 
faet 
yArde 
mecer!! 

square feet 
square yards 
square tnatera 
bectare 
square inches 

square meters 
square oentimecers 
square millimeters 
square kilometers 
square feet 
square inches 
square macers 

acre· inches 
cul'Jic feet 
gallons 
cubic meters 
cubic feet 
galloDs 
cubic feet 
cubic met.ers 
gallons 
cubi.:: meters 
cubic incbes 
lita.t:s 
cubic centimecers 
cubic meters 
cubio feet 
litare 

50 cubic fe4t divided by 27 equals 1 . 85 cubic yards. 

Table 1 . Onit .::onversions 

2 

( 

( 
"" 

c) 
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Computing volume of piles 

Volumes of complex shapes must 'be computed by breaking the complex shape into an imaginary group of 
simple shapes. The volume of each simple shape is computed and when aU the simple volumes are added together 
the result is a good estimate of the complex shape. Several examples are shown in Figure 2. For example, a 
manure tank with an annex becomes two rectangular prisms; 1:1 heaped load ou a wagon becomes 8 rectangular 
prism and a rectangular pyramid. . 

~ - ~ + ~. -
~ .- fiiij + ~ 

.... 

~ ~ + ~ 

~ - ~ + ~ 
~ - ~ + ~ +4 

, ~- + ~ 
Figure 1. Breaking complex sbapes. 

3 



Where prism ends are not parallel or where a dimension is not uniform along a shape estimate an average 
for the dimension and use the average in the calculations. In Figure 3 the heignt of the left shape is the average of 
the four comer heights. The top length of the right shape is the average of the two edge lengths. 

Figure 3. Averaging unequal sides. 

\ 
\ 

~ 

Manure piles usually do not have straight geometric sides. Although imaginary unifoon shapes can be 
broken out of the total shape there is always some odd shape left over. In these cases it becomes necessary to 
imagine moving manure around to form a measurable shape. Then estimate the dimensions of the imaginary 
shape for use in the calculations. Of course, the estimate of volume becomes less accurate as more imagination is 
required.. 

H 

Figure 4. Making a pile into a box.. 

A pile ean be turned into a box by imagining the sides vertical. Do this by placing a flag at a point one 
ruM the heigbt of the pile at eacb comer. The distance measured between the fiB.gs represents the length and width 
of the bo);. Develop an average width or length If the opposite sides are not of similar dimension. Measure en 
average height using the actual hei,ht of the pile. The imaginary box is now the average of the width by the 
averaie of the length by the average of tho height as stwwn in Figure 4. A similar approach can be used with 
nearly circular piles to form a cylinder. This method provides a good estimation that is usually slightly less than 
the amount actually in the pile. 

4 
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Ponds lind basins 

Ponds and in-growtd manure basins can be- considered as inverted piles (Figure 5) and volume can be 
computed using the same estimati!lg procedures as use41 for piles. Some in-ground manure stonige basins are too 
complex to be readily broken into simple shapes and alternative methods for estimating volume may be necessary. 

C~·· __ ~_~ 
.~. ~·l_!_ ~ 

.: .... ~ .... t ......... 10. 

-j ...... " .. , .......... '1 

Figure 5. Basins are inverted piles. 

Volwnes may have bew computed during the design of the basin and, assuming construction closely 
foHowed the design, reviewing the' design. data may provide a good estimate of volume. 

Volume can also be estimated by measuring the amount of manure removed from the basin. Simply count 
the number of loads removed and measure the amount in an average load. With highly liquid waste the storage 
basin can be calibrated by measuring tbe number ofloads removed between different depths. A pole marked as a 
depth gauge can then be erected within the basin and used to indica~ the volume of storage or nwnber of spreader 
loads available at any level. 

Converting volume to field application units 

Manure application to cropland is usually specified as SO many gallons or tons per acre. Yet, the volume 
computed for the basin, pile or spreadcr' is usually in units of cubic feet and sometimes as gaUon&. This situation 
requires further computation to convert the units of estimated volume into units of application. 

Converting volume to gallons can be accomplished using the relations given in TabJe 1. For example, if 
we estimated the volume of a manure basin at 5,000 cubic feet then the conversion to gallons would be: 5,000 x 7..5 
"" 37,500 gallons (cubic feet multiplied by 7.5 equ'als gallons from Table 1). 

Converting manu~e volume to weight requires additional measurement and computation to determine the 
weigbt of mllnure in a unit of volume (bulk density). The conversion of total volume to ~taI weight is then 
COOlputed by multiplying the volume by the bulk density. For example, if tne average bulk density of the manure 
was 50 pounds per cubic foot of volume then the total weight of 5,000 cubic feet of manure volume would be: 
5,000 x 50 :: 250,000 pounds or t25 tons. 

5 



Determining bulk density 

Bulk density is determined simply by multiplying a unit voLume of the manure and dividing the weight by 
the volume. Although My volume can be used, a 5-gallon plastic bucket is very convenient. From Table 1, a 5-
gallon bucket coniBins 0.667 cubic feet (5 gallons/7.5.111 0.667). 

As an example, if 8 5-gallon bucket weighed I pound when empty' and 30 pounds when filled with 
manure then the weight of the manure would be 30 - 1 I: 29 pounds. The bulk density would be the manmc weight 
divided by the bucket volume or 29 pOWldslO.667 cubic feet ::: 435 pounds/cubic foot 

The bulk density of manure depends on how much water, solids and air it contains. A volume of wet 
manure pack weighs considerably more than an equal volume of dry manure. In preparing a volume of manure for 
weighing to determining bulk density it is important to fill all the. space in the bucket and to pack the manure to the 
iame degree as exists in the pile, basin or spreader that is being measured. 

The density of manure stored in a pile or basin may not be uniform throughout. Some areas may contain 
more bedding or more water than others. Bulk density should be. determined from areas that best represent the 
majority of the manure. The average of several bulk density measurements from different areas is recommended. 

Summary 

Detarmining the amount of manure available for land application is an important part of TlUInure Dutrient 
.mmagement. Estimating the volume of a pile or basIn of manure requires imaginative ma.nipulation of lines and 
complex shapes to develop shapes adaptable to simplified equations. Manure applications specified by weight 
require a further estimation of manure bulk density. Bulk density is the weight per unit volume ofth.e manure as it 
exists in the stornge pile or has in. Bulk density can be estimated by weighing a know volume of the manure. 
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Appendix A~ Pormulas for ' Vol~e computation 

A - area V - volume 

A ... it' :x: H. + 2 A. - it x (Wt + Vb) + 2 
V-AxL V'-AxL 

Figuxe a. Triangular prism. 

A - 0.785 x D x D 
V"'AxL 

L 

D 

Eigure c. Circular prism. 

Figure e. Pyramid. 

,.1 

Figure h. Trapezoid prism. 

A - 0.7 :x H x iI' (a.pproximate) 
V-A.xL 

Fi~e cf. Ci roular segme"nt priSIII. 

v c: R :It (Ab ... At + JAb x At ) .;: 3 

Figura f. ~rustum of -pyramid. 

7 



Appendix A (cont.). formulas for Voluae computation 

A .. area 

A-Sxil';-2 
V - A, x H -!- 3 

v - volume 

Figure g. Triangular pyramid 

A - 0.785 % D ~ P 
V-AxH-i-3 

H 

Figure 1. Cone.. 

v ~ 0.524 x D x D x D 

Figure k. SphSY8. 

At - 0.785 ~ Dt x Dt 
Ab .. O.7a~ x Db x Db 

pyramid 

v .. R :It <Ab + At + J At x Ab ) + 3 

Figure j. Frustum of a cone. 

Q-4x.HxH 

w 

~ H . 

v - 0.ll1 x H x (P + Q) 

Figure 1. Spherical segment. 

,./ 
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POULTRY WASTE PRODUCTION AND STORAGE CALCULATION WORKSHEET 

INSTRUCTIONS HOW TO USE THE WORKSHEET 

This worksheet will pTOvide quantities for total litter production, litter and cake removed per year, 
total cleanou~ storage size. and total a.nnual manure generated. Use the nutrient and waste 
management plans to determine sto~ge needs based on frequency offield application. Anxiliary 
storage beyond the roofed strucn.rre may be necessary for the portion of the total clean out in 
excess of roofed storage capacity. 

These calculations are based on Bud Malone's January 1994 recommendations. All storage 
facilities should be designed for broilers even if the grower is presently raising roasters or cornish 
hens. 

The mlnimum length calculated is based upon NRCS standard drawing MD-84-02, "Roofed 
Animal Structure", revised 6/87. 

The number of cakeouts to be used shall be obtained from the following table: 

Number ofCakeouts · 

: .. ,.,,~ ;'~l)..!"f<' '''''%' ~ '' 'a' m':: . ,""" f: 6>': ' '" <':~~. : ... .': ~. -;i(. •• 
. "~" ~y.~:;~,,- ',.' f?r2g.~ !":L<" '·'!Z: 

Up to 90 

Up to 120 

Up to 150 

Up to 180 

Up to 210 

Up to 240 

Up to 270 

Up to 300 

Up to 330 

Up to 360 

Source: U.S.D.A. Narural Resources Conservation Service 
Maryland State Office 

• • •• <,( ..... ~"'(' " .. . ..... . , ' • 

.Jo~." .~ .. , .... -:. iii...:""" · . ?tfr;n'~.{;!; -;: 
:,;· s ro .. ··t~"·-v. 
':l:~r:~ ·. ' . , .. ~u.. : ~~~i~;' 

2 -

3 

3 

4 

4 

5 

5 

6 

6 

7 



INPUTDAIA 

L Number of birds. N ... ____ _ 
2. Number of days per flock, DA <= ____ _ 

3. Numberofflocksperyear. FL= ____ _ 
4. Brood chamber size as percent of house., PC = ____ _ 
5. Years between total cleanouts. YR = ____ _ 

. 6. Required days storage peri~d) ST = ____ _ 

7. Number of brood chamber c1eanouts. BR E> ____ _ 

8. Number of cakeouts. NC r::: ____ _ 

TOTALLDJERPRODUCDON 

TP = 0.00002 N { {FL ~ DAx YR.} '+ {(YR - 1) x PC} + 100] 
TP = 0.00002 [{ x x } + {~-1) x _} + 100] 
TP = tons/cycle 

UrfER AND CAKE REMOVED PER YEAR 

Brood, B = TP x 0.29 / YR Cake, C = N x FL x 0.0004 
B= x 0.29/ __ c- x x 0.0004 
B <= tons/yr C= tons Iyr 

TOTALCLEANOUT 

TC = [TP - {B (YR - 1) } - {C x YR.} ] I 0.018 
TC=[ -{ ( -I)} -{ x __ }] 10.018 
TC= , , ftl 

STORAGE SIZE 

Storage=([NCxC/FL] 10.0165) + (BxBR/O.OlS) 
Storage=( [ x I ] I 0.0165) + ( x __ I 0.015) 
Storage = ftl 
:Min. Length of Std. Roofed Structure = 1200 ft3 I ft = ft 

Storage 

Auxu,IARV STORAGE YOLUME 

Auxiliary = Total Clea.nout - storage 
Auxiliary = ~ 

. TOTAL ANNUAL MANURE GENERATED 

Total .Amotmt:::> (C I 0.0165) + (B I 0.015) + TC / YR 
Total Amount = ( 10.0165) + ( 10.015) + ( ____ 1 __ ) 
Total Amount = £tl 

) 
-

') 

) 
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Department of Environmental Science 
and Technology . 

Converting Nutrleut Omtent of Wastes From a 
Dry-weigbt Bam to an As-received (or Wet) Basis 

Type ofMaterial _________ _ 

Record from lab report: 

1) solids (%) ______ _ 

2) nitrogen (total, % N) ____ _ 

3) ammonium nitrogen (% NIf4-N) ____ _ 

4) phosphorus (% P) ____ _ 

5) potassium (% K) ____ _ 

Calculate nutrients as percent N, P20s and K20 to an as-received basis: 

Convert % nitrogen (% N) from a dry-weight basis to an as-received basis. 
a. multiply #2 by til ~ divide by 100 _______ _ 

Convert % ammonium nitrogen COla NH.-N) from a. dry-weight basis to an as-received basis. 
a. multiplY #3 by #1 and divide by 100 ________ _ 

Convert % phosphorus (% P) from a dry-weight basis to an as-received b3.sis. 
a . multiply #4 by #1 and divide by 100 _ ____ ___ _ 

9) Convert % phosphorus (% P) as-received basis to % pbosphate (% P20S) asMreceived basis. 
a. multiply #8 by 2.29 ________ _ 

10) Convert potassiwn (% K) frpm a dry-weight basis to an as-received basis. 
a. multiply #S by #1 and divide by 100 ______ __ _ 

11) Convert potassium (% K) as-received basis to potash (% K20) as-received basis. 
a. multiply #10 by 1.2 ________ _ 

Include this worksheet in nutrient management plan. 
1;301) ~J31~ I fAX ()01)31~737j 

1145 eeLS SllJD'ENl' AcnVlTll!S lIUU.OINO I OO!.LEGI! p~ MAll YLAND 2j)14l-1 0J8 
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Sewage Sludge Utilization in Maryland 

Utilization of sewage sludge in agriculture is beneficial to all Marylanders. 
Sewage sludge customers get an economical disposal plan. Farmers get a free 
source of nutrients that increase soil fertility. Maryland gets a cleaner 

environment by constructively reusing something that is traditionally thought of as waste. 

WHAT IS SEWAGE SLUDGE? 
Sewage sludge (also kno"Wll as biosolids) is not sewage. It is one of the final products of the treatment of sewage at 
a sewage (wastewater) treatment plant. After treatment breaks down the organic matter and kills disease-causing 
organisms, the remaining fine particles ultimately become sludge. Although much of the water has been removed, 
sewage sludge for farmland application is still mostly water and resembles mud. 

HOW MUCH SEWAGE SLUDGE IS PRODUCED IN MARYLAND'! 
Each year more than 700,000 wet tons of sewage sludge is generated in Maryland. As restoration ofthe 
Chesapeake Bay continues, fewer nutrients are being released to surface waters from sewage treatment plants, and 
the amount of sewage sludge generated continues to increase. 

HOW IS SEWAGE SLUDGE USED? 
There are five major ways that sewage sludge is used in Maryland. An estimated 50 percent of the sewage sludge 
produced in the State is applied to agricultural land, 18 percent is composted or pelletized and made into a 
commercial soil supplement, and 21 percent is used for land reclamation such as ·restoring surface mines. The 
remaining 11 percent is disposed in landfills or incinerated. 

WHY APPLY. SEWAGE SLUDGE ON FARMLAND? 
By applying sewage sludge on farmland we are recycling nutrients, saving landfill space and money, and helping to 
reduce nutrient pollution to the Chesapeake Bay. Sewage sludge, freely available to farmers, is an excellent 
fertilizer because it contains nutrients such as magnesium, zinc, copper, iron, calcium, and sulfur that are beneficial 
to crops. 

WRA T IS THE ROLE OF STATE GOVERNMENT? 
The Maryland Department of the Environment (MDE) is the primary agency regulating the utilization of sewage 
sludge. A sewage sludge contractor files an application with MDE for a Sewage Sludge Utilization Pennit that 
contains the results of soil and sewage sludge tests and other infonnatioD used to ensure that all regulatory 
requirements are met The site is also inspected to be sure that the application is correct. If everything is 
satisfactory, the contractor is pemlitted to apply the sewage sludge. MDE inspects the farm during and after 
sewage sludge application. To support the administration of the sewage sludge program, sewage treatment plants 
are charged fees based on the amount of sewage sludge they produce and how it is used. 

WHAT]S THE ROLE OF LOCAL GOVERNMENTS? 
County governments, who receive copies of every permit applicatio~ can review and comment on each application, 
request a public meeting, participate in site assessment visits. inspect and mOnlwr each site in their county, and 
have the right to enforce the permit requirements. 



WHAT IS THE ROLE OF THE PUBLIC? 
Residents near proposed sewage sludge application sites or facilities can attend public informational meetings or 
hearings that are scheduled upon request from the local county government after a pennit application is received. 
This is an opportunity to leam about the proposed projects Bnd address any issues that residents may have about 
these projects. Should any problems develop during a permitted operation, the county or State should be notified to 
investigate. 

SEWAGE SLUDGE STATISTICS 
Although MDE has issued more than 4900 sewage sludge permits since 1974, tbere have been no documented 
cases of ill health effects or water pollution from sewage sludge use on fanns in Maryland. About 60,000 acres on 
more tban 500 farms throughout Maryland are currently permitted to receive sewage sludge. In Maryland, sewage 
sludge is recycled more ilian any other material, both in terms of quantity (over 440)000 tons per year) and rate 
(about 88%). 

HOW CAN YOU BE SURE SEWAGE SLUDGE APPUCATION IS SAFE? 
lvIDE has set up the following requirements to ensure that use of sewage sludge on land is safe for both humans and 
the environment: 

• Pathogen Control- Regulations require that sewage sLudge be treated to reduce disease-.causing organisms 
to safe Jevels, 

• H~vy Metals - Regulations set maximum allowabte concentrations in sewage sludge and maximum 
amount that can be applied to land. 

• Pretreatment - Industrial waste is treated to remove contaminants 'before being released to the sewer 
system. 

• Buffer Zones - setbacks from 10 to 400 feet from various site features may be required. 
• Slope Requirements - Sewage sludge may not be applied on slopes greater than 15% unless otherwise 

approved by MDE. 
• Application Rates - Application rates are calculated to ensure that crops use all sewage sludge nitrogen 

without excess runoff or leaching to the gToundwater, 
• Frozen Ground Restrictions - Slopes must be less than 6%, buffers are increased, soils must have good 

drainage, and vegetative cover must be present. 
• Nutrient Management Plans - These required plans show the amount and kind of nutrients needed. on 

each field of a farm and set a nutrient budget to ensure no excess nutrients are applied. This protects water 
quality by minimizing runoff. 

• Time Restrictions - No grazing by animals for 30 days, controlled public access for 12 months, no crops to 
be eaten raw by people for 3 years. . - - . 

• Monitoring Records - Sewage sludge analyses are submitted to MDE from treatment plants, a recent 
sewage sludge analysis is required for each permit application, and records from applicators, site 
inspections, and treatment plants are reviewed. 

• Site Inspection - Site inspections are held during permit review by MDE and County Health sta~ during 
sewage sludge operation, and after completion the application of sewage sludge. 

NEED MORE INFORMATION? 

Please contact the Maryland Department of the Envirorunent's Sewage Sludge Utilization Section at (410) 
537-3375 with questions regarding sewage sludge utilization in Maryland. 

MARYLANDDEPARTM'ENTOFTH"E ENvmONMENTx. WASTE MANAGEMENT ADMINISTRATION 
Se\vllge Sludge Utili~tion Section 

Robert L. Ehrlich, Jr. 
GOYer'nor 

Together We.' Can Cleallup 

J800 WlIJllinifolll3uulcYllrd' SuiIe6DS' Daltirnore, Marylnnd 2J2)()'1719 
410·537-3375' 80(}-633-6101 )()J75 (wiOlin Moryhmd) 

Michael S. Steele 
Lt. Governor 

X PrintDd on rer.ycLrdpopeJ· 
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What You Should Know About Sewage Sludge 
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This pamphlet is de~gned to give essential information about sewage sludge to farmers and landowners who Inlend 
to ha'ole sludge applied to their land, or are considering the use of sludae on their land. It also gives basic information 
for members of the public who are concemed about the use of sludge on agricullll'al land. It Indudes anSlNers to 
frequently asked questions about sludge, explains how (t is appfled and regulated, gives pradtcal advice on its use. 
and lays out the rights and responsibilities offarmers and landowners in regard to sludge LISe on their (end. 

r ••••• ~ •••••••••••••••••• ~ •••••••••••••••••••••••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

WHAT (S SEWAGE SLUDGE? 

Sewage sludge is not sewage. It is one of the final products of the treatment of sewage at a sewage treatment plant. More than 
99% of sewage consists of water. The basic function of a treatment plant is to separate suspended or dissolved solids from the 
water and to treat both the water and the removed solids. The treated water, called ejJlUtmt, is usually discharged to an adjacent 
body of water such as a river or the Chesapeake Bay. The removed solids fall into two categories.. Relatively large or heavy 
objects, such as sand, gnwel. or sticks ere removed dnriDg some of the earliest treatment processes, and are called grit and 
screen. Grit and screenings are disposed of at a landfill, usually without further- treatment. The other removed solids consist of 
fine particles. These particles ultimately become sewage sludge. 

Sewage sludge undergoes biological treatment which breaks down biodegradable substances such as food particles or 
paper into more basic compoWlds consisting of even smaller, soil~sized particles. Before sludge may be applied to land, it 
must be treated to kill disease-c1lusing organisms (pathogens). Usually it is further treated to remove more water (dewa~ring). 
Sludges which have not been dewatered usually have a solids con~nt of 1 % to 5%. They resemble gray water. After 
dewatering, most sludges have a solids content of I SOlo to 35%. Sludges in this moisture range closely resemble mud. Most of 
the solids consist of decomposed organic matter. 

WHY USE SLUDGE ON LAND? 

Applying sludge on land returns essential nutrients to the soil, adds organic matter, and can improve the tilth and moisture 
retention capability of the soil. Sludge provides most of the nutrients needed for healthy plant growth. Most sludges are deficient 
in only one macronulrient-;>otassium-an<i one micronutrient-manganese. The nitrogen content of sludges ranges from about 
20/0 to 7% as measured on a dry weight basis. Phosphorus is present in similar concentrations. Trace metal micronutrients such as 
copper, zinc, molybdenum, boron) and iron are present in concentrations sufficient to support plant· gt'owth. Use of sludge on 
farmland can drastically red~ fertilizer costs. In many cases, DO additional fertilizer is required. Many sludges also contain a 
significant percentage of lime which has been added at the treatment plant to help kill pathogens and control odors. The lime in 
such sludges can serve as a useful soil conditioner. . 
. From a larger perspective, properly managed application of sludge on land is an ecologically sound recycling program which 
returns nntrients and organic matter to the soU in much the same way 8S nature accomplishes this. In regard to costs to taxpayers. 
it is much cheaper to apply sludge on land than to incinerate it or bury it in a landfill. Recycling the nutrients in sludge by 
applying it to land is as safe as incinerating or landfilling it. FUrthermore, recycling sludge saves scarce landfill spaoe. 

WHY IS IT REGULATED? 

Sewage sludge is a regulated material because of public concern about lts use. These concerns have focused on the following 
issues: 

Metal content 
Sludge contains a wide variety of metals in various concentrations. 'Some of these (known as microoutrients) are essential for' 
plant growth.. Other metals, such as lead aDd cadmium, may be han:nful to crops or to bumans if they are present in water-soluble 
fonn at high enough concentrations. Even some micronutrients may harm crop growth if they are present in excessive 
conce.ntrntions; and if soil conditions promote their uptake by plants. 



Twenty years ago, meta! concentrations in sludges were much higher than now. Since then, a nationwide program to pre-treat 
industrial wastes prior to discharge into sewer lines has greatly reduced the metal content of sludges. Most oftbe metals in sludges 
today are probably coming from leaching of metals contained in plwnblng into slightly acidic tap water. 

Much research has been devoted to tile effects of metals in ·sludge. Recent find.in~ by the U.S. Department of AgricultUre 
indicate that if the metal concentrations in a sludge are low enough to meet regulatory standards, such as Maryland's Oass [ 
standards for use on agricultuml taod, sludge may be applied for an unlimited number of years on the same parcel of land with no 
adverse effects to crops, soil, water, animals, or humans. 

It should be noted tha! metals are natural elements found everywhere in living organl!mlS and the envirOIllIlent, including soil 
The presence of metals in the environment is not necessarily the result ofpoUution. The proper issue for consideration is therefore 
not whether sludge contains metals, but whether their concentrations are high enougb to cause adverse ~ffects. 

Pathogens 
Pathogens are disease--causing organisms. They include bacteria, viruses, parasites, and fungi. Since sewage sludge is derived 
from sewage, tI)e public is understBndably concerned about the potential for disease transmission from sewage sludge to humans. 
MMyland regulations require that all sludges applied to land must fust be treated by a Process to Significantly Reduce Pathogens 
(pSRP). 

The PSRP treatment occurs at the sewage treatment plant, and is usually accomplished by digestion (sludge is held in a 
digester for a specified number of days Wlder controlled conditions) or lime stabilization (sufficient lime is added to the sludge to 
raise the pH to a minimum of 12.0 for two hours). PSRP treatment kills 90% to 991'AI of all pathogens in the sludge. Maryland 
regulations impose additional controls on the use of sludge to reduce the risk ofpatbogen transmission to near zero. 

The risk of becoming ill from using sludge on land is very low. A study conducted in the state of Ohio showed DO differeoce 
in illness rates when comparing families and livestock living on sludge-applied farms with farm families and livestock having no 
contact with sludge. Many diseases, such as AIDS, cannot be transmitted through sewage sludge. There have been no confirmed 
cases of disease transmission of any kind to humans through land application of properly treated sewage sludge. After treatment, 
sludges are actually at least as safe to handle as animal manures. 

Toxic organic compounds 
These are carbon-based chemical compounds which could haem h1lIIl8.Ds, animals, or crops if exposed to them at sufficient 
concentrations over a given period of time. They include industrial chemicals such as PCB's, agricultw"al chemicals such. as 
pesticides, and naturally formed chef!licals such as alcohols. Concerns have been raised by some about the possible presence of 
these compolUlcis in sludge. 

Maryland regulations limit the concentration of PCB's in sludge which may be applied to agricultuml land PCB's are 
persistent coIDpOlDlcls which are widespread in the environment at trace concentrations. Similar concentrations (less than 1 part 
per million) are fourid in sludge. To' ODT knOwledge, no adverse effects to croPs; aniroaJs, or manS have been li:Dkecffu theSe 
compcnmds through fue use of sewage srudge. 

The mdustrial pre-treatment program mentioned earlier limits the discharge of these compounds into sewer lines.. Many of 
them are further reduced by evaporation and biological degradMion during sewage treatment. The U.S. Envirorunental Protection 
Agency issued new regulations on sewage sludge in 1993. These regulations are based on. extensivo nationwide sampling of 
sewage sludges and comprehensive risk analyses. Several toxic organic compounds were evaluated by EPA during this process, 
and were found not to be present In sludge in concentrations which could cause harm, even over protracted periods oftime. 

Odors 
AIl sludge has an odor, which many people find objectionable. Sludge odors are similllr to odors from manure. The strength of the 
odor varies with the kind of treatment used, the length of time the sludge may be held in storage before transportation to the farm, 
and other factors. Sludge odors may be controlled, but not entirely eliminated, on farms by injecting the sludge beneath the soil 
surface, by rapidly incorporating it into the soil if it is surface spread, or by application ofUme. 

Odors may "rebound" for a time following subsequent rainfall, but at diminishing intensity. Odors may persist for two days to 
a week following application. This is nonnal However, the strongest odor is experienced during application. Odor is very 
subjective, but most sludge odors do not seem as intense as many commonly used manures. 

Water pollution 

,/ 

If sludge is overapplied, it could cacse water pollution. 11)e same is true of manure and. commercial fettilizer. The only 
constitu8nts of sludge which are readily soluble in water are nitrogenous compouvds such as nitrate and anunonia. Therefore, ) 
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these are tho substances most likely to cause water pollution if sludge is overapplied. 

MDE sets application rates fOT sludge based on the nitrogen content of the sludge to be used, the nitrogen uptlke of the crop 
to be planted, and the expected crop yield. This is designed to ensure that excessive nitrogen. compounds are not available to leach 
into groundwater, provided that other nitrogen sources are not applied in addition to the sludge. The use of nutrient management 
plans further refines these calculations by taking into account residual nitrogen in the soil prior to sludge application. A nutrient 
management plan ;s required for any agricultural site utilizing sewage sludge in Maryland, and the plan must be prepared by a 
nutrient management consultant certified by the Maryland Department of Agriculture. 

HOW IS SLUDGE USE REGULATED? 

In Maryland, sludge use Is regulated through permits issued by MDE. These pennits are usually issued to contractors or 
municipalities who apply the sludge, rather than to individual. landowners. The permit designates specific areas where sludge 
may be applied, sets application rates for different crops and sources of sludge, and establishes restrictions on how the sludge 
may be applied and on how the land may be used for a period oftime following sludge application. Application rates are 
calculated in a nutrient management plan based on the nttrogen content of the sludge to be used, the nitrogen uptake of the 
crop to be grown, the expected crop yield. and residual nitrogen in the soil prior to sludge application. A new nutrient 
management plan is required if sewage sludge or manure has been applied to tbe site, or one year has passed since the 
previous plan was prepared. 

Maryland law provides that these permits may be issued for a term of up to five years. A new permit. may be issued at any 
time, provided that all legal and regulatory requirementS have been satisfied. 

Permits are not issued for use on agriCUltural land if the sludge does Dot meet Maryland's Class I standards. These standards 
are: 

Constituent 

Cadmium 
Copper 
Mercury 
Nickel 
Lead 
Zinc 
PCB's 

Concentration 

TIle only exceptions to the above are for copper and zinc. Sludges with copper concentrations up to 2,000 ppm or zinc 
concentrations up to 4,000 ppm may be pennitted for use on agricultural land provided that certain additional safeguards have 
been satisfied. The Class I standards may be changed in the near future to match the 1993 EPA standards for sludge. 

The sludge must be sampled by the applicant for the pennit to verify that it meets Class I standards and to document its 
nutrient content In addition, treatment plants which generate sludge are required to sample it on a regular basis. The samples are 
analyzed by state labs or by certified Independent labs, and the results are sent to MDE. 

The permit establishes buffer zones, or setbacks. to the folklwing features: 

Buffer Zones Surface Subsurface 
Application Injection 

feet) ( 

Occupied off-site dwellings 200 100 
Occupied on-site dwellings 100 50 
Potable wells 100 100 
Non-potable wells 25 25 
Public roads 25 15 



Buffer Zones (COnlfTTUed) Surface Subsurface 
Application InjectIon 

(feet) feet) 

Property lines (unless waived by adjacent landowner) 50 25 
Bedrock outcrops 50 25 
Streams or other water bodies 50 25 
Drainage ditches 15 10 
Tidal water or tidal m.an;hes 100 100 
Groundwater (vertical from surface) 2 2 
Bedrock 2 2 

The permit aIso limits the steepness of slopes to which sludge may be applied. and restricts application on certain designated 
poorly drained soil types from November 1 to March 15. 

l'vIDE keeps records on the amount of sludge applied to each parcel ofpermitted land.. Based on these records, tho cumulative 
amounts of the metals shown In the Class I standards can be calculated for each parcel of land. Maryland regulations establish 
me.ximum cumulative metal loading rates for each of the Class I metals. MDB will not issue a pennit to apply additional sludge to 
a parcel of land If the additional application would cause one of the cwnulative metal loading rates to exceed the regulatory 
standard. Most Maryland sludges could be applied at agricultural rates to the same land parcel for 20 to 40 years before the 
cumulative metal loading limits would be met. 

The pennits also impose cerUin remporacy land use restrictions after sludge bas been applied. These include a one month 
restriction on grazing livestock on sludged land, a requirement to control public access to slOOged land for one year, and a three 
yesr restriction on growing crops to be eaten raw by humans. These are pathogen control measures. Tobacco may not be grown 
on sludged land during the life of the permit. 

Before 8 permit holder (permittee) may apply the sludge, be must first mark off the requited buffer zones, restricted slopes, 
restricted soil types. areas of high groundwater or shallow bedrock, etc. in the field where sluQge is to be applied. This is done 
with stakes or small wire-mOunted flags, such as surveyors use. . 

An MDE inspector may visit the site unannounced at any time during the life oftbe permit to verify that sludge is applied in 
accordance with the permit conditions. that permitted application rates are not exceeded, that the intended crop is grown, and that 
prohibited crops are not grown.. MOB performs over 500 sludge site inspections to veritY compliance each year. 

The permits also require that initial soil pH be raised to 6.0 at the time of sludge application and be maintained at a minimum 
of 6.0 during the life of the permit. This is a good agronomic practice. Another intent of this requirement was to provide an added 
safety margin against the possibility of metals leaching into groundwater or being takeD up by crops. More recent research 
indicates that the organic matter in sludge acts to bind the metals in insoluble form. The metals in sludge will not pose a problem 
to groundwater or crops at my soil pH which may reasonably be found on agriculturallBnd, provided that the sludge meets 
quality standards such as Maryland's Class 1 standards. 

HOW IS SLUDGE APPLIED? 

Liquid sludge is bauled to farms in fully enclosed tank trucks. Sludges with a solids content of 15% to 35% (this is the 
majority) are usually hauLed in dump trailer trucks with partially enclosed tops. LIquid sLudge (0-15% solids content) may be 
sprayed on top of an existing small grain crop, hay crop, or pasture; it may be sprayed on top of bare soil followed by same­
day incorporation into the soil by disc or plow, it may be sprayed on top of soil without incorporation followed by planting. 
provided a no-till plan is in place and MDE determines that site features are sufficient to prevent runoff; or it may be 
subsurface injected beneath the soil Spraying is usually accomplished by applicator vehicles equipped with splasb plates or 
nozzles. Subsurface injection Is accomplished with specialized vehicles designed for this purpose. These vehicles have a tank 
which holds the sludge, and hoses which connect the tank to hollow shanks equipped with nozzles. The shanks are lowered 
into UIO soil and the sludge Is injected into the soil through the nozzles as the vehicle moves through the field. With this 
method, sludge may be placed at depths ranging from about 6 incites to 12 inches beneath the soil surface. Subsurface 
injection vehicles are equipped with large, high flotation tires to lessen soil compaction. 

Sludges in the 15-35% solids content range are usually applied with manure spreaders. The sludge is most often dumped 
in an unloading zone on one of the fields, where it is transferred to the manure spreader by means of a front-end loader. After 
spreading, the sludge is usually plowed or disced ioto the soil by the end of the work day. In some cases, no incorporation is 
required. No matter what the application method, the permit requires that the sludge be evenly distributed over the field. 
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FREQUENTLY ASKED QUESTIONS ABOUT SLUDGE 

Couldn't some unknown constftuenf or property of sewage sludge cause harmful health or envlronmentsl affects at 
some time in the distant future? . 

This is theoretically true of any substance in common use on the flurn or in housebolds. such as commercial fertilizer, aspirin, 
or coffee. It is impossible to prove that everything is known about any substance. However, the longer a product has been in 
use, the less likely that "surprise" effec.ts will be seen in the future. In this regard., it is important to tmderstand that the 
agricultural use of sewage sludge is not experimental or new. Sludge" has been applied to fimnland as long as treatment plants 
have existed, and long before this practice was regulated. Extensive ~earch. has been conducted on the agricultural use of 
sludge over many years.. It is therefore extremely llDlikely that any "surprise" effects will be seen in the future. 

Who hauls sludge, and who applies it? 
Hauling and land application of sludge are usually done by the municipality or sarritary district that generates the sludge, or by 
a contractor hired by the generator. Sludge contractors are USIlally professional companies special.i.ziog in the land application 
of sludge. Often a contractor will pay an independent trucking company to haul the sludge as a subcontractor. In such cases, 
the hauler does not do the spreadiog; it is done by the contractor. Sometimes a conlractor will employ a local fanner to do the 
sludge spreading. 

What is the relationship between th e sludge generator and the c~ntractor? 
The sludge generator (usually e munIcipality or sanitary district, but sometimes a private company or individual) is the owner 
of the treatment plant that produces the sludge. The generator may sign a contract with s. company (the contractor) to remove 
sludge from the treabllent plant. The contractor is paid on the basis of the nmnber of tons removed. 1n return, the oontractor 
pays the costs of transportation, locates landowners who agree to have sludge applied to their property, obtalns permits from 
MDE to use sludge on the property, performs the sludge spreading, submits reports to MOE, aod monitors the soU pH of 

( spread fields during the life of the permit. . 

Who is liable" something goes wrong? 
If envirorunental damage occurs as a result of a violation of the penult or regulations, MDE will hold the pennittee 
responsible. In almost every case, the permittee is the generator 'or contractor. In the event of a private lawsuit seeking 
compensation for alleged damages, the courts would have to decide based on the merits of the case. MOE may issue. a penalty 
to the permittee for a violation, or may issue an order requiring corrective action. 

What kind of 'reStrictions will be placed on -my {and 'If sludge Is appiieiJ to It'? 

The restrictions aod the reasons far them are: 

Crops to be eaten raw by humans must not be grown for three years following sludge application.. This is a measure to 
prevent the possibility of pathogen transmission to humans. Crops that may come into direct contact with the sludge, such. 
as carrots, radishes., and tomatoes., should not be eaten raw during this time. MDE may waive this requirement if the edible 
portion of the crop (such as sweet com) does not come into direct contact with sludge. The great majority of pathogens in 
sbJdge are killed during treatment at the treatment plant. Most of the remaining pathogens quickly die when exposed to 
sunlight, air, and the soil enviromnent. However, a few pathogens may survive for longer periods oftime. 

Tobacco must not be grown on sludged land during the life of the peJIDit This was intended to prevent excessive 
cadmium uptake by the tobacco plant More recent research indicates that the other regulatory controls in place are 
probably su.tDcieorto accomplish this. 

Public access to sludged land must be controned for one year following sludge application. This is a pathogen control 
measure. To control access is not the same as prohibiting it. Most activities, such as walkinf: across the land, riding 
horseback over it, or hWltmg on it nre completely safe. This restriction Is 'intended to preveDt unsupervised children from 
eating soil mixed wIth sludge, or walking across recently sludged land with bare feet which may have open cuts. In such 
cases, there is a very slight chance of pathogen transmission. Controlling public access may be achieved in most cases by 



the customary practices fanners use to prevent trespassing. If your land is next to a public gathering place, such as a school 
or park, MDE may require that signs be posted around the perimeter" of the sludged field! for one year. 

Semiannual so if samples for pH must be taken from the srudged fields.by the permittee during the life of the permit The 
reason for this is pH control. (See Section IV, Jast paragraph.) 

Major excavations, such as for building foundations or roads, should not be initiated on sludged land for one year 
following appl.k:ation. This is a pathogen rontrol measure. 

Livestock must not be grazed on sIudged land for one month following application. This is a pathogen control measure.. 

Can AIDS be transmitted through sludge'} 
No. 

Can humans or animals become Infected by eating crops grown on sJudged land? 
No, not unless they eat sludge attached. to the edible portion of the crop. Even then, infection is unlikefy. Plants cannot 
become infected with human diseases, and animals cannot become infected with plant diseases. In experimentsJ cattle fed on 
freshly sludge-coated pasture land showed no increase in infectious diseases. 

Can humans become Infected by smelling odors from sludge? 
No. Diseases are not traosrnittable through odors. 

Will canners buy vegetilbles grown on sludged land? 
Some will not, and some will provided that 18 months have elapsed since sludge application. These are bus.iness decisions on 
the part of C<lrmers, and do Dot necessarily reflect health poJicy. If you plan to grow vegetables to be sold to canners, check ( 
with the canners to find out what their policy Is. 

Won't sludge run off land where it has been spread and po/Jute nearby bodies of water? 
Sludge will not easily run off land. Most land-applied sludges are in a solid or semi-solid form which resists runoff 
Researchers have fomd that liquid sludge sprnyed on top of pasture grasses or small grain crops will dry very quickly and 
cling to the vegetation and soil surface. Once dried, it cannot be washed a ffby frequent heavy rainfall, or even by washing the 
pasture grasses with detergent. A study comparing runoff rates of water-soluble nutrients in sludge, poultry manure, dairy 
manure, and commercial fertilizer found that the nutrients in sludge were the least likely to run off Chances of runoff are 
further reduced by MDE's regulatory controls on how close sludge may be applied to bodies of water-, wells, and other 
features. Fw1.her regulatory controls to prevent runoff include slope limitations, a daily limit on application of liquid sludges, 
prohibition of application in drainsge swales, water channels, and gullies, and prohibitioll of application on saturated soils. 

Will/and appffcatJon of sludge pollute my well? 
No, not if the pennil conditions are followed. There have been no known cases of polluted drinking water in Maryland from 
land application of sludge. 

/ 
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ADVICE FOR FARMERS AND LANDOWNERS 

SatisfY yourself that the pennittee has the expertise needed to do a good job before you sign a contract with him. 

Read the permit and 'NMP and become familiar with their conditions. 

Establish a working relationship with the permittee. Take an active part in the application process. 

Tell the permittee about problem areas on your land, such as soft spots where heavy equipment may become bogged down oc 
cause rutting or excessive soil compaction. Tell the permittee to avoid. these areas. 

Don't be afraid to complain to the permittee if part of the work doesn't satisfY you. Remember that the contractor's livelihood 
depends on landowners and fiumers like you. 

Do not allow application during wet soil conditions. Wet conditions promote soil compaction even with flotation type tires. 
MDE inspectors will not allow application aD. saturated soils, but they cannot be present at all times. 

Do not allow losded vehicles where they can become stuck. 

Reach an agreement with the pennittee on where sludge trucks will be unloaded. These areas will be subject to greater 
compaction than olliers. 

Observe what is going on and make your presence and interests known to the permiuee. 

Keep trBck of how much sludge and what kind of Sludge is applied to each field, along with the dates of application. You can 
obtain records of wet tolUlageS applied from the pennittee. Wet tonnage is the amount delivered has is". You can convert this to 
dry tons by multiplying the wet tons figure by the percentage of solids (shown on the lab analysis) expressed as a decimal. For 
example, 1,000 wet tons times .20 (if the sludge is 20% solids) equals 200 dry tons. If this amount is spread over 20 acres, file 
application rate is 10 dry tons per acre. To calculate the pounds of nitrogen per acre, multiply the pounds of plant available 
nitrogen (PAN) per dry ton of sludge by the application rate expressed in tenns of dry tons per acre. 

Do not sign any b~ forms to be filled in later by the permittee. Read everything before you sign it 

It may be a good idea to talk with your neighbors before sludge is applied to let them know what is going to happen. There may 
be maoy sludge trucks arriving within the space ofa few days, and tempOTary odors are to be expected. However, the material is 
Dot dangerous, will not cause illness, and will not cause pollution if the pezmit conditions are followed. There is no greater risk of 
pollution from the use of sludge than there is from the use ofmanure or commercial fertilizer. 



RESPONSIBILITIES OF LANDOWNERS AND FARMERS 

You must tell the permit holder (permittee) what crop you intend to grow following sludge application, in order that the proper 
application rate may be selected from the options listed in the permit 

You must plant the intended crop during the subsequent planting SC8.!lon. 

You may have to plant a winter cover crop, particularly if the sludge application is included in a nutrient management plan. 

You·must comply w.ith the lrnd use reslrictions shown in Section VI, Question 5. 

You must allow the permittee to take semiannual soU pH samples foUowing sJudge application during the life of the permit. You 
must allow the permittee to adjust the soil pH ifneeded. 

You must allow inspections of your fields by MDE or the county hea1th department during the life of the pennit This includes the 
right to take samples and photographs.. 

You should notify prospective buyers of your land abouttbe above restrictions and responsibilities so long as they are in effect. 

You should not apply additional nitrogen or phosphorus sources to sludge-applied land dwing the same growing season, unless 
the pennltted application rate has Dot been met Slurlge releases plant-available nitrogen slowly over the course of3 to 4 years, so 
you should reduce nitrogen inputs accordingly during that time.. Consult with your nutrient management consultant about this. 

RIGHTS OF LANDOWNERS AND FARMERS 

You may withdraw your consent to apply sludge at any time. To do this, contact the permittee and cnll MDE at (410) 537-3375. If 
you foUow up with a written notice to MDE, the penn.\t Will be canceled. 

You may sign a contract with the permittee which gives you some control over the application. For instance, you may require that 
sludge nOt be applied without your coasent eacb day, or that you be given frequent summaries of the amount of sludge applied, 
the kind applied, and !he areas applied in each field. The contract may include a provision stating that the permittee takes full 
responsibility for physical damage to any land, roadways, equipment, animals. humans, OT structures during application of sludge 
to your farm. The contract may outline 8 procedure for damage assessment and compensation. 

You may demand a copy of the laboratory analysis of the sludge or sludges to be applied. to your land. You may obtain this from 
the permittee, JvIDE, or your county health department 

If you believe that the pennittee is not complying with the conditions of the pennit, you may call MOE at (410) 537-3424 or 
(410) 537-3375. An inspector will visit 

....•..................... ~ 
• • 
• For more information: • • • • • 
• Design and Certification Division • • • • Maryland Department of the Env)ronment _ 
• 1800 Washington BOUlevard. Suite 605 • 
: Baltimore, Maryland 21230-1719 : 
• (410) 537-3375 • 
I ••••••••••••••••••••••••• ~ 
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Fact Sheet 336 

Guidelines lor ~pplication ol',Digesled"'SeWage 
Sludge and Composted Se~wag'e Sludge ,to 

Agriculluralland 
Introduction 

In states such as Maryland that have 
a rapidly increasing population and a 
relatively small land areal the effects of a 
growing population'are threatening water 
and aiI quality. This is especially true when 
rapidly urbanizing areas concentrate near 
streams and rivers, lakes, or coastlines of the 
Chesapeake Bay and the Atlantic Ocean. One 
effect of a growing population is the need to 
safely treat increasing volumes of wastewater 
and dispose of the semisolid sewage sludge 
the treatment produces. 

The application of the best available 
technology to protect Maryland's 
environmental resources js a major 
comrnitrnen t of the" Agreement for the 
Continued Restoration of the Chesapeake 
Bay," signed by the Governors of Maryland, 
Pennsylvania and Virginia and the Mayor of 
the District of Columbia, However, as more 
effective wastewater treatment processes 
are used, greater quantities of sludge will be 
generated and require disposal. Safe disposal, 
of the massive amounts of sewage sludge 
produced in today's society presents a major 
problem in environmental management. 

TIlis fact sheet presents guidelines for 
the optimum agronomic utilization of 
wastewater sludge on agricultural lands. 
Guidelines for the use of sludge in the 
production of ornamental and floricultural 

crops, orchards, nurseries, and home gardens 
are available in a companion Fact Sheet. 

What Is Sludge? 
Sludge is an inevitable byproduct of 

wastewater treatment that is produced in 
sewage treatment plants as organic material 
and nutrients (nitrogen and phosphorus) are 
removed from the wastewater before releasing 
the treated water back into the environment 
(streams or rivers). Sludge is a thick mixture 
of bacteria and other microorganisms, organic 

. an~ inorganic material, huttietJ.ts and Keavy 
solids that settles from wastewater during 
treatment. 

Sludge has a physical and chemical 
co~POSitio~ that varies greatly depending on 
the mdustnes and communities served by the 
sewage treatment system and by the type of 
treatment system. Sludge from systems that 
Teceive wastewater primarily from residential 
areas usually contains much lower levels of 
heavy metals than does sludge from areas 
where there are industrial users. However, 
sludge also containS several components 
potentially useful as soil additives. Maryland 
sewage sludge typically contains from less 
than 1 percent to mOTe than 10 peTcent 
nitrogen (N) on a dry weight basis; 2 to 
7 percent is common. Phosphate (PzOS) 
contents range from less than 1 percent 
to more than 14 percent; 3 to 8 percent Is 



common. Nitrogen and phosphorus are 
valuable as plant nutrients. The organic 
matter in sludge also is particularly useful as a 
soU additive. 

Sludge Types 
Primary sludge is composed of the solids 

(mostly remains of food and fecal matter) and 
microorganisms that settle from wastewater 
during the initial stages of treatment. In some · 
treatment fadlities, lime may be added at this 
stage of treatment. 

Activated sludge accumulates during 
more advanced stages of sewage treatment. 
This sludge consists mainly of ~he bodies 
of bacteria that have been feeding on the 
soluble and suspended organic material in the 
sewage. 

Digested sludge Is forme<l when mixtur:s 
of primary and activated sludge are combmed 
and further processed in tanks with or 
without oxygen to kill disease--produdng 
organisms. Digested sludge is a stabilized 
material that can be applied to agricultural 
land and is the most common type produced 
in the United States. It still contains a 
relatively high percentage of water. 

Compos ted sludge is made by combining 
either digested or undigested dewatered 
sludge with wood chips or other bulking 
agents under carefully controlled conditions. 
With the proper amount of air and moisture, 
microorganisms convert the sludge into a 
compcsted product that has little odor and is 
relatively free of pathogeniC microorganisms. 
Composted sludge makes a good soil 
conditioner. 

What Options Exist for 
Sludge Disposal? 

In the past, sludge was disposed of in a 
number of ways that are no longer acceptable. 
The two most common teChniques of sludge 
disposal in the United States have been land 
application and incineration. Both methods 
have potential drawbacks. Landfills can no 
longer be used. Land and management co~ts 
of landfills are very high, and there often IS 

a risk of materials in landfills contaminating ' 
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both surface and ground water. SUitable 
disposal areas near cities have become more 
and more difficult to locate. Many dtizens 
strongly ob1ect to disposal sites dose to 
residential areas and to transporting sludge 
through or past their communities. Ocean 
dumping has been a solution for some 
coastal communities, but no longer can be 
used because of negative environmental ' 
impacts. Incineration requires a large capital 
investment and requires expensive safeguards 
against atmospheric pollution. Incineration 
uses large amounts of fuel and produces 
a concentrated and sometimes toxic end 
product (reSidual ash) that has no nutrient or 
organic value as a soil additive and often is 
more difficult to dispose of than the original 
sludge. 

The application of sludge to agricultural 
land presents a partial solution to the 
problem. It offers farmers some economic 
advantages by prOViding organic matter and 
nutrients that can partially replace fertilizer 
for some crops. The limits on the amounts of 
sludge that should be applied are controlled 
by two factors: 1) the nutrient requirements 
of the crop being grown, which should not 
be exceeded to avoid polluting surface and 
ground waters, and 2) the need to keep the 
accumulated,amounts of heavy metals below 
the total that is safe for a particular soil. The 
last restriction is particularly important. If 
the amounts accumulated become !OO high, 
the soil may be permanently and. irreversibly 
damaged for growing crops to be eaten 
by humans or animals. Regulations and 
application guidelines have been developed 
to make sludge disposal as environmentally 
acceptable as pOSSible, while at the same time 
protective of human health. 

Regulations 
Legal regulations governing land 

application of sewage sludge in Maryland 
were established in 1986 by the Department 
of Health and Mental Hygiene under the 
authority of the Health·Environmental 
Articles 9-230 through 9·249 and 9-269 
through 9-270 of the Annotated Code of 
Maryland. The regulations are administered 
by the Maryland Department of the 
Environment. 
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The regulations require the issuance of 
pennits for land application of sludge Within 
the state and also define the maximum 
permissible application rates and amounts 
of heavy metals that may be allowed to 
accumulate in various types of soil. The 
regulations also include detailed specifications 
on the timing and distribution of sludge 
applicatiOns. Since July 1, 1989, a permanent 
record of sludge applications to agricultural 
land must be maintained at each local county 
soil conservation district office. Further details 
about these regulations may be fOl.ffid in the 
Maryland Cooperative Extension Fact Sheet 
439, "Using Sewage Sludge on Fannland." 

The University of Maryland endorses 
the state regulations as statements of the 
maximum amounts of sludge that may be 
safely used while protecting the quality 
of the environment and the health of 
the people in the state. Any differences 
between statements and guidelines contained 
in this fact sheet and the state regulations 

the University of Maryland on the way 
that digested or composted sewage sludge 
should be used on agricultural soils in the 
state. These guidelines are based on our 
present knowledge of the agronomic and 
environmental effects of sludge used for this 
purpose. However, it must be recognized that 
increased loadings of heavy metals and long­
lasting organic chemicals may have long-term 
effects on soils that we do not yet understand. 

In the light of these limitations to OUI 

knOWledge, the University of Maryland 
. recognizes that it is not possible to predict 
with complete certainty the possible long­
term environmental and health effects 
of applications of sewage sludge, and the 
University does not, therefore, accept 
responsibility for future effects that are due 
to causes that are unImown at this time. 

Recommendations 
reflect the adviSOry nature of this document. L The annual rate of sludge application 
The recommendations presented here ' to farmland should be determmed according 
take into accoWlt several factors that are to the nitrogen requirement of the crop. 
not emphasized in the regulations, which For digested sludge, this rate is based on the 
prindpally are concerned with setting the content of inorganic nitrogen plus 20 percent 
limits for protecting the environment. of the organic nitrogen for anaerobically or 

The guidelines presented in this fact chemically stabiliZed sludge, and 40 percent 
sheet represent the considered judgment of the organic nitrogen for aerobically 
of the technical and scientific faculty of digested sludge. In the case of sewage sludge 

Tabl,e 1. Maximum cumulative sludge metal applications for farmland. 

Metal 

Cd 
Zn 

Cu 
Ni 

Pb 

Cr 

Loamy sandi sandy 
loam 

2.0 
50.0 
25.0 
10.0 

100.0 
100.0 

Textural classes 

Fine sandy loam, Silt, clay loam, 
very fine sandy loam, sandy clay loam, silty 

loam, silt loam clay loam, sandy clay, 
silty clay, clay 

Pounds per acre 
3.0 4.5 

150.0 300.0 
75.0 150.0 
30.0 60.0 

300.0 600.0 
300.0 600.0 

If the percentage of coarse fragments is greater than lS percent by voLume, the recommended loading rate should 
be lowered by an appropriate amount. ~ a first apprOximation, the loading rate could be reduced by the estimated 
percentage of coarse fragments. 
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compost, it is estimated that 10 percent of the 
organic nitrogen is available to the crop. 

2. The maximum amounts of sludge·borne 
metals that may be applied to farmland are 
given in Table 1. 

3. The annual cadmium loading rate should 
not exceed 0.4 pounds per acre. 

4. Sludge that contains more than the 
amounts of the following materials on a 
dry weight basis should not be applied to 
farmland. 

Zinc (Zn 2,500 ppm 
Copper (Cu) 1,000 ppm 
Nickel (N!) 200 ppm 
Cadmium (Cd) 25 ppm 
Lead (Pb) 1,000 ppm 
Mercury (Hg) 10 ppm 
Chromium (Cr) 1,000 ppm 
PCB's 10 ppm 
5. Soil pH should be adjusted to between 

6.5 and 7.0 when sludge is applied and 
should be maintained at 6.0 or'above as long 
as the land is used for production of crops for 
human or animal consumption. 

6. On pastures or hay crops, sludge should 
be applied immediately after hay harvest 
OI close grazing. The fields should not be 
harvested or grazed for at least 30 days after 
application. Application is also recommended 
in the spring after soils have thawed but 
before stgnificant growth hou occurr@d 

7. Sludge must not be used on land where 
tobacco is to be grown. 

8. Do not apply sludge on soils where 
the bedrock is less than 24 inches deep. 
Applications should be confined to well· 
drained and moderately well-drained soils 
with at least 24 inches depth to the seasonal 
high water table, and where surface slopes 
do not exceed 15 percent unless surface 
structures are used to control runoff and 
erosion. 

9. Sludge should not be applied to soils that 
test "very h[gh" In available soil phosphate. 
Contlnued applications of sludge over several 
years may result in the accumulation of very 
high levels of total phosphate in topsoil. 
Under some circumstances, this may induce 
imbalances of some minor elements. Surface 
runoff or sediment from such soils also may 
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deliver unacceptably high concentrations of 
phosphates to surface waters. 

10. Do not apply sewage sludge i.n any 
form to commercial vegetable crops. Unless 
the levels of heavy metals in both the sludge 
and in the soil are known and unless the soil 
pH is controlled carefully, there are possible 
risks to human health from the ingestion of 
vegetables containing excessive cadmi'um. 
Some leafy vegetables tend to accumulate 
large amOW1.ts of this metal. 

Application of Sludge to Legume 
Crops 

Legumes fix their own nitrogen; thus, 
application of sewage sludge to land used for 
growing legumes is a poor use of a valuable 
resource. Preliminary evidence indicates that 
sewage sludge may initially depress legume 
yields for a period of 1 year following the 
application of sludge to land The high 
soluble salt content of the sludge is believed 
to be responsible for this observation. Once 
the salts are leached from the sOil, the 
remaining micronutrients and improved soil 
physical properties enhance legume growth. 
Further data, however, is required to confirm 
initial observations. Applications of sludge 
to perennial legumes, such as alfalfa, may 
also make it more difficult to control weeds, 
especially if excess nitrogen is added to the 
soil. The excess sludge.nttrogen, if added at 
the wrong time of the 'year, may increase 
weed germination and the subsequent-growth 
of annual weed grasses. 

Determining Application 
Rates of Sewage Sludge 

Maryland CoopeIative Extension 
will prOVide, on request, specific 
recommendations for the use of sewage 
sludge based on crop nutrient requirements, 
projected yields, soil conditions, and 
cumulative heavy metal loadings for the 
particular soil. These recommendations 
require the results of a soU test (see SoU 
Analysis below) and the results of an analysis 
of the particular sludge to be used from 
the Maryland Department of Agriculture 
State Chemist. In the absence of 'an analysis 
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of the particular sludge, which should be 
available from the application contractor, 
recommendations can be made using data 
on the average composition of other sludge 
samples recently available from the same 
SOurce. 

Available Nitrogen in Sludge 
Nitrogen loading is one of the principal 

criteria for establishing an annual application 
rate for a particular sludge on a spedfic soil. 
The nitrogen requirement of the crop and the 
available nitrogen are used to determine this· 
application rate where it is not controlled by 
the limitations of the heavy, tr:letal application 
(see Re~ommendation 1.) T,t;te, arIfount of 
nitrogen that is avai.labl~J9 tli,e crop during 
the .f'4~ &-rowing year)'rpq1,variQ.us types of 
sludge is estimated as follows: ' 

Aerobically digested 
Lime stabilized 
Unstabilized primary 
Wci'ste activated 

Sewage sludge 
compost 

" 

InorgankN + 40% of 
the organic N 

Inorganic N + 100/0 of 
the organic N 

To estimate the available-residual nitrogen 
in the soil from sludge applied-in previous 
years, it is assumed that the decay rate of 
the organic nitrogen in all types of sludge 
decreases by 50 percent ~ch year during the 
first 3 years foHowing the year of application. 
For instance, for aerobicaiJy digested sludge, 
the amount of plant available nitrogen dur~ 
the first cropping season after application 
would be estimated as above. For the second, 
third and fourth seasons after application, 
the plant available nitrogen released would 
be estimated by determining 20 percent, 10 
percent and 5 percent, respectively; of the 
remaining organic nitrogen. 

Soil Analysis 
Instructions and containers for submitting 

samples for analysis can be obtained 
from a regional soil testing lab. See http: 
/ /www.agru.umd.edu/SoilTesting/ for a list of 
regional soil testing labs. 

Sewage Sludge Analysis 
The analysis of the sewage sludge must 

include total nitrogen, anunonium nitrogen, 
phosphate, potash, caldum, magnesium, 
manganese, iron, chromium, zinc, coppet, 
nickel. cadmium, lead, and mercury with 
the percentage of total solids and pH. The 
State Chemist may be reached through the 
Maryland State Department of Agriculture, 
50 Harry S. Truman Parkway, Annapolis, 
Maryland 21401. 

Sludge Application Methods 
Sludge must be stabilized before land 

application to reduce public health hazards 
and to prevent objectionable odOIS and 
nuisance conditions, Liquid digested sludge 
may be applied to the land by using a 
spreading method such as a tank truck, liquid 
manure spreader, or subsurface in1ection in 
the plow layer. Dried or dewatered stabilized 
sludge or composted material from digested 
sludge can be spread with a manure spreader. 

It is very important that sludge be 
appli@d unifonnly over the field so that 
recommended application rates are not 
exceeded. Dumping sludge in piles in 
the field and then spreading it is not an 
acceptable practice. 

Economics of land Application of 
Sewage Sludge 

The principal economic benefit from the 
use of sewage sludge application lies in the 
reduction of fertilizer needs because of the 
nutrients added in the sludge. The immediate 
benefits most often result from savings in 
the cost of nitrogen. In particular cases, the 
savings, depend on the projected yield goal, 
the sludge application rate, and the reduction 
in fertilizer costs (inducting the time and 
cost of application). An estimate of the value 
of a sludge application can be obtained 

. using a computerized examination of the 
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range of options aVailable from your county 
Extension office, 

Long-term benefits may accrue from the 
accumulation of increased levels of soU 
phosphate. This may happen because the 
amount of phosphorus in most sludge is 
high in proportion to the nitrogen, so if 
sludge applications that completely replace 
fertilizer nitrogen are continued over a long 
period, soil phosphate will steadily increase. 
In contrast, the low potassium content 
of most sludge may lead to the depletion 
of this nutrient, particularly in sandy 
soils. Therefore, the short-term economic 
advantages sometimes may be offset by costs 
that may be needed to adjust the nutrient 
balances at a later time. The possible costs of 
future lime applications that may be needed 
to maintain pH levels above 6.0 required for 
the issuance of a permit to apply sludge on 
agricultural land should be evaluated also. 

Potential economic disadvantages may 'arise 
from the permanent increase in heavy metal 
content of the soil associated with repeated 
sludge use. Such increases may limit the market 
value of future forages and vegetables produced 
on sludge-treated land, The possibility of this 
occurrence should be taken into account in 
making any decisions concerning sewage 
sludge applications to land. 

Projections of the effects that repeated 
land applications of sludge and anirna1 
wast~ in various cropping sequences have 
on the reserves of soil nutrients are available 
through county Cooperative Extension 
agents. These estimates are based on 
c.omputeriZed calculations of the long.term 
balances between the amounts of nutrients 
removed by the crops and those added in the 
sludge or fertilizer. 
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o MARYLAND NUTRIENT MANAGEMENT PROGRAM 
50HARRvS.TRuMANPARKWAY 
ANNAPOLIS, MARYLAND 214Dl 

TEl. No. 410-841-5959, FAX NoAlO-841-5950 

INFORMATION FOR CERTIFICATION APPLICANTS 
Revised: May 2005 

The Nutrient Management Certification is available 10 individuals with the expertise to provide nutrient 
management services to the agricultural community. 
1) The requirements for certification and program criteria are explained in. detail in the "Maryland Nutrient 
Management Regulations" COMAR 15.20.04 & .08 

2) Certification Exam Application Requirements: 
To apply for the certification exam, an applicant shall file the following with the Department of Agriculture 
at least 15 days before any announced examination: 

a) An application on a fonn provided by the Department. 
b) Except for government empLoyees, the certification fee 0[$50 by check or money order, payable to 

the Maryland Department of AgricuLture. 
c) Proof of meeting one of the following; 

1. A school authenticated college degree in an agriculturally related area, aDd one year of 
practical experience acceptable to the Department in nutrient management p1.anning; or 
2. A combination of education and practical ex.perience related to nutrient management planning 
and acceptable to the Department. 

d) Verification ofnufrieot management experience must be included. A minimum of twelve months 
experience must be verified by current or former employers who supervised the applicant's nutrient 
management activities. Transcripcs indicating college work may be requested when education is 
used to meet eligibility requirements. 

3) The completed application shall be mailed to: 
Maryland Department of Agriculture 
Nutrient Management Program 
50 Harry S. Truman Parkway 
Annapolis, Maryland, 21401 

4) Certification application must be completely filled out and accompanied by a $50 application fee. 
Incomplete application will be returned. 

5) A copy of training manuals will be provided to the applicant whicb is included in the $50 application fee. 

6) Infonnation submitted on the application is used to evaluate eligIbility for certification examination. You 
have a right to inspect, amend or correct this information. State Government Article 10-616(h), Annotated 
Code of Maryland, with certain exceptions, prohibits the Department from disclosing this infonnation. This 
information is oQt routinely shared with state, federal or local government agencies. 

6) Once an application is approved. the applicant will receive an exam registration confirmation. The 
information will include the date and location of the certification examination . . 

C. {fyou have any questions, please caU the Maryland Nutrient Management Program at41O-841-5959. 

MDA·N-J()O (Rev. 0512005) - 1 -



( ~o ~Eo~A APPLICATION FOR NUTRIENT MANAGEMENT CERTIFICATION 

--"'it- \ ::.. -1 

~~ 
For Department Use Only 

Dille Appl Rec'd: 

Check Number. 
Mail To: 

Dale; AppL Approved: 

un. Number: 
/ 

MARYLAND D EP ARTMENT OF ACRICUL TURE 

Exam Dare: NUTRIENf MANAGEMENT PROGRAM 
50 HARRY S. TRUMAN P ARKWAV 

ANNAPOUS, MARYLAND 2140 I 
TEL. (410) 84t-5959, FAX (410) 841-5950 

1- APPLICANT'S NAME AND HOME ADDRESS 

Name: SSN: 
--------~UQ-----------------=r.m------------~M~I--- ----------------------

Street: Home Phone: 
-----------------------------------~----- -----------------

SUI Ie Zip 

2 - EMPLOYMENT I BUSINESS INFORMATION 

C I A- Present Employment 

Agency Firm Name: __________________________ Self Employed: 0 
Federal ID No: 

Street: Starting Date: ----------------------------------------
Phone Number: 

----------o~·-~------------s~~-~-------=z;~p-----

Nutrient Management License Number (if applicable): County: 
Position Held: Immediate Supervisor: 

Duties: ------------------------------------------------------------------

Nature of Work. (Check as many as apply): a Farming 0 Crop Advisory Services 

B Sales or Distributions of Nutrients Commercial Fertilizer, 0 Sewage SLudge 
Government Agency: (Specify) 

B - Former Employment 

Name: Phone Number: -------------------------------------------
Address: 

Zip CodG 

Employment From: To: Position Held: 
( ----~M-OR~~~N~~----- ---~M~o-~~N~~-----

"- ..)uties: 
MDA-N-IOO (R.cy, 0512005) - 2 -



3 - EDUCATION 

a. High Schoo\JNameLCity: --------------------------------- Years Completed: 
Year Graduated: 

Years Completed: ---------------------------------b. CoUege/NamelCity: 
Year Graduated: 

Major Field of Study and Degree: 

(copy oftranscrfpt may be requested to verify areas pertinent to nutrient maJUlgement) 

4 - ADDITIONAL EXPERIENCErrRAINING 

a . Any related training or short courses? 

Title: Sponsor: ---------------------------------- -------------------------------
Location: Duration: Date: ------------------------- --------------- ------------------
b. Other professional certification, registration, or credentials 

TLtLe: Date: ------------------------------------------------- ------------------
c. Additional reference (pertinent to your knowledge/experience) 

Name: 

Address: 

Phone No.: 

5. Have you applied for certiflcation in Maryland before? 

6. Application fee/money order number and date: 

Yes 0 ,No 0 
7. I hereby apply for nutrient management certification in accordaoce with the provisions of Agricultural 
Article 15.20.04 and certify that the above infonnation is true and accurate to the best of my knowledge. 

Signarure Date 

FOR OFFICIAL USE ONLY 

Qu.a.lUicatlon Reviewed By: Date: ---------------------------------
Comments: 

MDA-N·lOO (R.ev. OSI200S) - 3 . 
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VERIFICATION OF NUTRIENT MANAGElVIENT EXPERIENCE 

The work experience of an applicant for nutrient management certification must be verified by 
employer(s) as part of the application (Gnu. 

~ certify that 

PRESENT EMPLOYMENT VERIFICATION 

________________ ~~~~------------------ ~employedby 
Applicant's Name 

and duties are related to providing nutrient management 
technical services. 

~--------~N~am--e-o~fa~~~i-n~~A~g-en-cy------------

Position Held: from to 
-------------------------- ---~M~o-n~ili~/~Y~------ ------~M-oo~th~'~Y~~------

Name Signature 

Nutrient M/ltlagemcnt UCCIlse- II (if applicable) Telephone 

I certify that 

FORMER EMPLOYlVlENT VERIFICATIO'N 
(If additional years of experience are required) 

_________________ ~~~~------------------ is employed by 
Applicant's Name 

title 

Date 

and duties are related to providing nutrient management 
technical services. 

----~----~Nam--e-o~fB~~-i~n~-~~A~S-e-nc-y-----------

Position Held: from to 
------------------------- ---~M~o-n~ili~/~~-a-r---- ------~M-on~m~/~yr~-r-----

Name Title 

Nutrient Managemenr License # (ifappUc:able) Telephone Dille 

MDA·N-IOO(Rcv.OSf200S) - 4· 



AUTHORIZATION FOR 

VERIFICATION OF CERTIFICATE TO 
o Nutrient Management . 
Commission 
Department of AgricuLrure 
2320 South Dupont Hwy. 
Dover, DE 19901 
Tel. #: 302-698-4500 
Fax #: 302-Q97-6287 

City 

o Pennsylvania Department of 
Agriculture 

Nutrient Management Program 
230 I N. Cameron Street 
Harrisburg, Pennsylvania 17 t 05-85 55 

TeL #: 717-787-4843 
Fax #: 717-783-3275 

(NAME OF APPLlCANT) 

J\ddress 

Statl: 

o Virginia Dept ofScH & Water 
Conservation 
Nutrient Management Program 
203 Governor Street, Suite 206 
Richmond, Virginia 23219-2094 
Tel II : 804-371-0061 
Fax #: 804-786-1798 

Zip Code 

This is to authorize Maryland Depar1rnent of Agriculture to verify that the applicant is currently a Certified Nutrient 
Management Consultant and in good S1anding by the State of: 

o Delaware o Pennsylvania o Virginia 

Signature of Applicant ___________________ _ ,DATE, ______ _ 

TO; Maryland Department of AGriculture 
Nutrie:nt Manaiemel1t Proeram 
50 Harry S. Truman Parkway 

AAliapoli.!l. Maryund 21<101 
Tel #: 4 t 0-841-59-59 

F'nx II: 410-841-5950 

1. THE ABOVE NAMED PERSON WAS CERTIFIED AS: 

CERT CERT 
NUMBER TYPE 

Certified Nutrient Management Consultant 

Agency Name: ________________ _ 
Address: __________________ _ 

City. State, Zip Code: _____________ _ 
Tel. No: ___________________ _ 

DATE 
ISSUED 

EXP. 
DATE 

Authori-red Name & Signature: ___________________ Date: _____ _ 



MARYLAND NUTRIENT MANAGEMENT PROGRAM 

APPLICATION FOR NUTRIENT MANAGEMENT 
CERTIFIED CONSULTANT BY RECIPROCITY 

Mail To: 

MARYLAND DEPARThiENT OF AGRICULTURE 
NUTRmNTMk~AGEMENTPROG~ 

50 Harry S. TrumaD Parkway 
Annapolis. MD 2140 I 
(410) 841~59S9 

1. APPLICANT'S NAME AND ADDRESS 

For Department Use Only 
Date Appl. R.ec;'d: ______ _ 
Date AppL Approved; _____ _ 
Cen. NIl((l\)er. ________ _ 

Exp. Dale:._ 

NANUE:, _____________________________ ~ SSN: ______ _ 

US! Name First Name MI 

Street: ____________________ ___ _ Day Phone: 

City: _______________ State:, ___ _ Zip Code : 

C 2. CERTIFICATION AND LICENSING INFORMATION 

Certificate No: _______ _ Exp. Date: __________ _ 

Certification Type: ________ Date lssucd: __________ _ 

Issued By (Name ofSwe): _________________ _ 

3. BUSINESS INFORMATION 

AgencylFirm Name: __________________ _ Fed. ID No.: _______ _ 

Adrure~: __________________ ________ ___ ___ Phone No.:, _ _ _____ _ 

City: ____________ State:, ___ -'Zip Code: __ _ Fax: No: ________ _ 

Maryland Nutrient Management Licence No. : o Yes 
o No 

Lie. No. Exp .Date: ___ _ 

(If No, please complete application/or license) 

4. [hereby apply for nutrient management certification in Maryland in accordance with the Reciprocal Agreement 00 

Certification of Persons preparing Nlllrieot M8Ilsgement Plans between states of Delaware, Pennsylvania, and Vuginia. 
I certify that the above information is trl.Ie and accurate to the best of my knowledge. Authorization form for verification 
of my certification is attached. 

(~ ,Signature of AppUcant __________________ _ Date: ______ _ 

MDA-NMP-RECIPROCITY REVISED 1112005 



MARYLAND NUTRIENT MANAGEMENT PROGRAM 
50 HARRY S. TRUMAN PARKWAY 
ANNAPOLIS, MARYLAND 21401 

TEL. No. 410-841-5959, FAX No. 410-841-5950 

INFORMATION ON NUTRIENT MANAGEMENT LICENSING 
Revised: December 2004 

1. Any person or company who wants to provide state certified nutrient management plans must be 
licensed by the Maryland Department of Agriculture and be state certified to provide nutrient 
management services or employ one or more people who are certified. 

2. CERTIFIED NUTRIENT MANAGEMENT CONSULTANTS CANNOT PROVIDE STATE 
CERTIFIED NUTRIENT MANAGEMENT PLANS UNLESS OPERATING UNDER A STATE 
LICENSE, EXCEPT FOR A CERTIFIED FARMER WHO WRITES PLAN EXCLUSIVELY FOR 
HISIHER FARM OPERA TlON. 

3. Persons or companies wishing to obtain a nutrient management license must submit an application 
with the following fee: 

Individual or sole proprietorship 
Corporation or partnership 
Governmem agencies 

- $ 50 
- $100 
-$ 0 

4 : Licenses are valid for one year and expire unless the applicant renews the license for a 3-year term and 
paying an applicable fee of $]50.00. (except for government agency). 

·5. Licensed persons or companies agree to comply with regulations set forth in COMAR 15.20.04. 

6. The following regulatory requirements apply: 
a. Nutrient management planning services wili be provided only by state certified nutrient 

management persons. 
b. Nutrient management plans will be developed in accoIdance with regulatory criteria and 

content requirements. (COMAR 15.20.08.04-.07.) 
c. License holders shall keep records for a minimum of five years and make them available to the 

Department upon request. Record keeping requirements are identified in COMAR 15.20.04.11. 
d. License holders must file with the Department by September 30 of each year an annual activity 

report covering the previous ycilr (July 1 through June 30) that contains all the following information: 
(COMAR 15.20.04.11A) 

1. Name and number of license holder 
·2. Name of certified nutrient management consultant (5) employed between the previous 

July 1 and llme 30 
3. Number of nutrient management plans completed 

codes' 
4. Acreage covered by these plans broken down according to county and State watershed 

I Watershed coding and maps used by the state is available upon request. 



l 

Mail To: 

MARYLAND DEPARTMENT OF AGRICULTURE 
NUTIUENT~AGEMENTPRO~ 
50 HARRy S. TRUMAN P AFXWA Y 
ANNAPOUS, MARYLAND 21401 
TEL. (410) 841-5959, FAX (4lO) 841-5950 

I - LICENSE HOLDER INFORMATION 

For Department Use Only 

Date Appl. R«;'d: 

Check Number: 

Date AppL Approved: 

License Number: 

Expiration Date: 

Name: Position Held: 
--------------~------------------

Ii - FIRM! AGENCY NAME AND ADDRESS 

Film / Agency Name: ___________________________ Fed. In No. 

Street: 
------------------------------~---------

----------~------------~--------=-----City State Zip 

Counry(ies) of Activity: 

m - BUSINESS INFORMATION 

Business Status: CorporationiPartnership 

Individual/Sole Proprietorship 

Government Agency 

A. Nature of Business: (Check as many as apply) 

Crop Advisory Services 0 
Sale or Distribution of Nutrients D 

MDA-N-IOO-L (Rev. 1212004) 

" Nutrient Sources: Commercial Fertilizer 

Government Agency; (Specify) 0 
Others: (Specify) 0 

- 2 - . 

Phone Number: 

Fax Number: 

County: 

D BiOSOlidS"O Manure D " 



B. Certified Consultants Infonnation~ 

Total number of certified consuJtants: 

Total number of certified consultants writing plans: 

\ . 

IV. CERTIFIED NUTRIENT MANAGEMENT CONSULTANTS LIST 

( 

Writing Plans~ 
Name: (Last. First.Mn Certificate Number Expiration Date YeslNo 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. ~ 

10. V 

(List any other names on thE back oJrhis page) 

V. I understand that nutrient management services provided under this license must be conducted in accordance 
with COMAR 15.20.04. These requirements include, but are not limited to, the following: '. 

(1) Accurate records pertaining to site analysis and development of nutrient management plans content 
and following criteria set by regulations must be kept a minimum of 5 years and made available to Maryland 
Department of Agriculture upon request. 

(2) An annual activity report must be filed by September 30 using a departmental "form to document 
planning activitY for the previous year (July 1 - June 30). 

(3) Failure to comply with these regulations may result in a loss of license. 

I hereby appJy for a nutrient management license in accordance with the provisions of Agricultural Articles 
8-801-8-806, and certify that the above information is true and accurnte to the best of my knowledge. 

Signature Date 

MDA-N-I OO·L (Rc\'. 121.2004) - 3 -
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• ,Guidelines a.rid Procedures for h1spection 
,of Certified Nutri'ent Management Plans 



GUIDELINES AND PROCEDURES FOR INSPECTION OF 
CERTIFIED NUTRIENT MANAGEMENT PLANS 

December 2006 

According to the Nutrient Management certification and Licensing Regulations) license 
holders are required to keep records for at least 5 years and make them available to the 
Department upon request. The Department may deny, suspend or revoke the certificate or 
license of any person. who violates any of the regulatory requirements including failure to 
promptly provide any report or allow the Department access to inspect any record required by the 
regulations. 

PURPOSE 

The purpose of irtspections and review of plans developed by certified consultants is to 
ensure compliance will all regula.tory requirements including the preparation of nutrient 
management plans, record keeping and reporting. It also provides an opportunity to identify and 
review any problem areas, provide technical assistance on a one to one basis and organize 
workshops and group training programs as needed. 

(__ PROCEDURES 

/ 

1. The inspection form is the basis for the inspector's report and evaluation. 

2. In so far as possible, a license holder will be informed in advance in order to appropriately 
schedule inspections. However. an inspection may be conducted without prior notification. 

3. The MDA inspector may require a consultant to provide explanations about any element of a 
nutrient management plan if needed to adequately evaluate regulatory compliance. 

4. Records will be reviewed for inspection is a percentage of the nutrient management plans 
completed under a license. Review will include at least one plan by each 9Crtified consultant 
under a license. Infonnation reviewed will include the following: 

• Firm / Agency and Consultant Infonnation 
• Farm ID and location 
• Field specific infonnation on nutrient sources, reconunendations and basis for 

recommended rates. 
• General comments and evaluations of inspected plans ad signed by both inspector 

and consultantllicensee. 

5. The original inspection report and evaluation fonn will be kept in the Department's records. 
Inspection reports shall be maintained in the files for further reference and evaluation purposes. 



6. Copies will be given to the license polder and any certified consultants operating under a 
license. 

7. FoUow up actions will depend on the'inspector's findings and comments on the inspection 
and evaluation form. The inspector will identify any problem areas, a timetable for improvement 
and any r~quired steps for compliance with regulatory. requirements. 

8. The license holder and the pertinent certified consultants will be kept abreast of their 
inspection result and status. Any details or specific questions about an inspection may be 
cliscussed with the inspector or by calling the Nutrient Management program at (410) 841·5959. 

9. Recorrunendations for denial. suspension, or revocation of.certificate or license will be 
reviewed by the Nutrient Management Program Director. Appropriate actions will be taken by 
the Department in accordance with Nutrient Management Certification and Licensing 
regulations. These regulation,s also allow for appeal of such Departmental actions. 



, r ..atrlent Mn~agemcnt Certified Plans, Progress Rcpol'tln~ ~be Period ( I I I I ) Dcc.199 ) 

Firm Name: Lie. #: Cert. Consultant (Name & #): 

Watershed or New Plansl Breakdown of New Planned Acreage Updated Plans4 

County - Stote Location by Major Crops' , 
code l 

No, Acres Com and Small Otber1 No. 
SoybeanS Orains6 

I Location Code Is 0 4 digit number sho\Vn on Iho COllnl)' Wn!ershed MMp, 
2 NelV IItltrlen! m.WRI~rnCTI! p1l1n' duyclopod for Ihe ClrslllllIc eluring Ihl, reporimg pctkJd Iltld not InclullO\lI11 {ITevlolls repoflS. 
:J Crop ncrcRgc brenluiown \s only lOr RelY pin!!!!. Il dcs(:(lbc~ Rpproidmnlc distribution or (he new plnlls by 'nnjor crops. The lol~' Inny nol be c(\u8110 thc pi lin peres. 
~ tlllIlnl~d plalll arc revised RUlrlcnl monagomcnt plo'l5 Ihnll1nvc been reported NllleW plBlls III nctlYII)' repOl1r or R previous y~. 
S Inchnlcs ~orn lOr grain or sllocc RIHJ soybcnds bolh run SC II!'O 11 lind doublo croll. 
6 IIIc1udu Wlle!ll, bRrlc)" oRI, ~ nnd nil other U\II11 gl'IIlllS. 
7 Any olbl!t' tr"p or I1l1Slllre IIQllntlll~t1ln olher colulI\ns. 

Acres 



MARYLAND DePARTMENT OF AGRICUI:TURE 

NUTRIENT MANAGEMENT PROGRAM 

50 Harry S. TW!l1an Parkway 

Annapolis, Maryland 21401 
Tel. No. 410-841-5959, Fax No. 410-841-5960 

W'NW. mda .state.md .us 

For Office Use 

NMPR#: 

Date: 

Certified Consultants Nutrient Management Plan Review, Evaluation and Compliance Form 

Operator's Name: 

Consultanl.'s ·NMle ______ _____________________ No. of Field,lnspecled: 

REMARKS AND COMMENTS 

1. Farm OperuJon and AnImal InforrMtlon 

A. Animal-rYPe: 0 Daily 0 Beef o SWine 0 Poultry o TUfkey o Horie 0 Others 
B. Np. Of Ankna(s 

C. AlI8fage Weight 

O. Total Annual MenUfe Generated: 
E. 
F. 

G. 
H. 
I. 

J. 

It 

Total Manure Used in Operation: 
Total Aans Uncler Plan: 

Acres of Monure Application: 

Imported Manure Sourca : 
Excess MIIf\IJ're 
Expor1ed t.Allnura 
Recelvel's Nama & Address: 

________ .Tons and/or 

TQnS lind/or 

§"" No 
No 

2. Required P{an R&Commendatlons 

A. Basis of Crop .YIeld Goals: 0 Farmer's Recorda 0 SoIl PJOductiY[ty 0 Consultant'&- Knowledge 

C·~' B. SpIH Application Recommended: ~ NJA ~ Yes 
~. SoU Tests or Diagnostics used for c:rop nutrienl requirements N/A Yes 

O. EquIpment CHbmOon Recommended NlA Yes 

_. Nutrlelll A ppI\cation Timing TImely Untimely 

Explain If Untimely: 

!l.. Requlrstl Plan Content NJA COMPlETE 
A. Plan IdenllftC2tioo 
B. F ann Map I Sketct1 
C. Animal Infaimalion 
D. FKUd 01' Management Unit SpecifIC II'IformaUon 
E. Summary of Nutrlenl Recommendalions 

F. Plan Malmenance Information 
G. Biosollds Analysis Inrormalfon 

H. Management Recommendations for Out-d-GfOUfld Produdioo 
I. Summary or Plant Producfion 

J . Re1:juired Best Maoa9f!ment Praclk:es: 

4. General EVlItuatlon and Comm&nu 

Gal. 
Gal. 

1atg:O($ Farms 

No 

No 

. INCOMPLETE 

o N/A 

o Others 

PLAN AREAS OR ACTlvmES COMPLETE I NCOMPLE.TE 
Fann Operation and AnIlI'IallnfOfmelkm 
Requll'e1l PJan Rero!l)mendallons 
Required Plan Content 
Recold Keeping 
Overall Plan Ratil19 

I acknowledge that BTl Inspection was made and that any deficiency notes were dIscussed wlth me. 

( Ucen&e IConsultant or Designee Date 

Reviewed By: 
Nutrient Management Specialist Date 

"~A-N"112 B (I-D&) 

.Page __ of __ 
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MARYLAND DEPARTMENT OF AGRICULTURE 

NUTRIENT MANAGEMENT PROGRAM 

50 Hany S. Truman Parkway 

Annapolis, Maryland 21401 
Tel. No. 410-841-5959, F.ax No. 41Q-841-5950 

www.mda.state.md .lIS 

For Office Use 

NMPR#: 

Dale: 

Certified Co.nsultants Nutrient Management Plan Review, Evaluation and Compliance Form 

Firm Agency Name: LIe, No.: Exp. Date: 

Consllftant's Name: Cart. No.: Exp, Date: 

Operator's Name: ___________________ Address.: 

Date Written: Implementation Date: Plan Duration. yrs. __ Plan Type: 0 New 0 Updated 0 Cost Share 

Operation Type: 0 Poultryllivestock 

o Horses 

o GrainlSoybeans o NurserylGreenhouse o Vegetable o Organic 

o Pastllre/Alfalfa Mix o TreesJOrchards o Others: 

AccountlD# 

County - W--shed.Loc. Code 

Field No, - FIeld AetaS or Alaa 

Crop(s) to be Gruwn 

Expected Yield Goal BuiA TonslA BuiA ToMlA 

Previous Crops - Y"1I!1d BulA Tons/A BuiA Tol\SIA 

Previous Manure 1 l ast Yr. 2 Yrs. Ago 3 YIS. ago Last Yr. 2 Yn;. ago 3 Yrs. ago 
Biosollds T/A or GaUA 

Tillage Method NoTiU I Minimum TBI I COOvet1 \i)nal TIll No TID Minimum Till I Convent/onal TlII 
I 

SoillnformatJon SOU Name TelC\uTe: Soli Name Texture: 

SoU Lab Name: I P-FN level: pH level; P-FIV Levet pH level: ' -

eate Analyzed: I K-FN level: P-Slte Inoex K·FIV Leve~ P-Slte Index --
Nutrient Source Type (Check) Catue SwIne U Poultry U Chern. Fert. Cattle H Swine U Poutlly U Chern. Fertl . 

-
BIO~lld$ Other.! 

-
Biosolids Others 

trrlgation Type (Check) Overhead Trickle Olh~ Overhead Trickle Others 
r-- c- '-- - - -

DrIp Sub-lnig. N/A Drip Sub-lnig. NlA 

Nutrient Bese Recommendation N-B86ed I p- Based Remarks: N - Based P - Based I Remarks 

Total Recommended Plan Rates Op\imum Rates ~I H Difference Plan Rates Optimum Rates +1 (-) Difference 

Nutrient Rates, IbslA N - PzOa -~O N - P2~ - KzO N - ?zO, • K.o N - P,OI - KzO N • P:Oa ~ l<JO N - pzO$ - KzO 

I 
::\ __ ~J,.,-. • :,.~.~.", .\. 

~1tk't¥;"'~~·:;"~ ~~, .. 'e".,;-')., 

f?;~\~~~ ~ '~~~~:~.H;;;t f~~.::··! . ..a.. '}~ ... ~'. 

N-Cledit, Previous Crop, #fA '">.!~i~I'~J.' ~ A~- _ --!'- . ~.~ ~ ~lr:~1\ .hl2. ~.J;. ~_14 - .. - ' . i~~I\ ~"~;" ;': !U@ m~~!);ki 
~i~(.~'~~~~;; 'll.!J~ \ "\''''"'''~~'' tj.}!·C. " ?, ~"j) ~t\~FJ:1t~t l oJ. ~.... 1- rJ?,s!lj'~~,f1J: t3~~.~,~'1,"-'j. ."!; __ .. "'> ,':i.,n.:;.. .. ,_ 

.~ jT"" .''''''''~~'2~f ~~ .. -" r"lli""~\ ;~i3~i"!~~ ~ . .~ ~~~\S!9 f> .: ,. 

hi-Credit, Manurel8iosotids, tlJA a&~i*~~~~ 
·"Z·i',ili':(;:·,\1 ~ ~;::,ii'. > t,~, ~v~~ ~;J#. ~jJf1x~{;jG~~': : ~ l!'~ 'ri,:,,~ ,,'. ".,~~t::\i. f;;;-iS~ift!Jt~jh~ ~'ffi' ~.JI~:~.~~ ~ Y'l1n .t. l;:il>~ ·.~. ~ l ~ ~ . ~ ... ~ ~.-, _ :-t.... ~ 'i"'-, J...P . . _ . , . _ • • 

Chemical FertUlzer Rate, I>slA 

MB/"IUre I Biosotids Plant 
Aveilabe Rate, IbalA 

Appllca\ion Rete par Aae Tons or I RecommendeD Appl. Tons or Recommended Appl. 
Gall;. Time, seasonlYr Gals. Time, se860niVr 

·Manullt I Blosotids Application Sumce NIJtrief1I Rea)mmeod81ior\$ WIthin Range Surtace Nutrlent Recommendations WIthin Range 
Method & Incorporiltion f- I-

Subsurface YES NO Subsurface YES NO 

Incorp, dsY9 N § § lnoorp. clays I N § §/ Use ofPSNT Yes No N/A P~05 Yes No NlA P~05 

~ K10 -
lime Rate, Ton&lAcre Note: Note: 

Page __ of __ 
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Nutrient Management Plan Quality Rating Form 
Consultant Name: 
Certificate #: 
License #: 

Operators Name: 
Review Date: ---------

Reviewer: 
County: 

. ';" :.:;>·i ,:.,PI~~~tateg0r¥: :;;'. ': :.'~ ./. ", 

o 
o o 

o o 

-. '::" " ':'." ... ::- .......... :- • .. ;t, ;' :1'; . . :.' :' . .. . 
,T,ING' .. : . : : .' j : . ' . .. . .. 190 : 

r .' " 

.. 0, . 
', .- .. . 
:" '0 ·. ,, ,. " '0 <,; ,1; ':0 . '. '0" 

see next tab for Scoring Criteria for Ratings : 
Revised: Sept. 11, 2006 



MARYLAND DEPARTMENT OF AGRICULTURE 
NUTRIENT MANAGEMENT PROGRAM 

50 Harry S. Truman Parkway 
Annpolls, Mal)'land 21401 

Tel. No. 10-841-5969. Fax No. 410-841-5950 

~.mdi! . stale..md.\JS 

IMACS. 
Dale: 

NUTRIENT MANAGEMENT PLAN EVALUATION FORM FOR MARYLAND 
AGRICULTURAL COST SHARE PROGRAM 

Operator's Name: 

Street Address: City: State: Zip Code: ---------------------
Consultants Name: ___________________ Cert. No.: Uc. No.: 

Date Plan Written/Updated: Plan Duration, yrs. County: ------------------
MACS DUtter Transport (101) o Manure Transport (103) Dwaste Storage (313) DOead Bird Compo sting Facility (318) 

Practice: DWaste Treatment Lagoon (359) o Heavy Use Protection Area (561) DNutrient Management (590) 

1. Plan Content Requirements: 

A. Operator Informallon wI Account [D's Ves No 
B. Farm Map I Sketch Yes No 
C. Soil Test Analysis Information Yes No §WA 
D. Manure Analysis Informatloh Ves No N/A 

E. Summary of Nutrient RecommendaUons Yes No N/A 
F. Plan Maintenance Information Yes No 

C 
2. Farm & Uves~k Manure Information: 

A.. Plan: 

j B. AnImal Type: OOairy DSeef DSwine DPoultry DTurkey o Horses Dothen;: 

c. 

C. No. of Animals: 

D. Total Manure Geoeraled Per Collected 
Year 

E. Total Manure Used in the Farm 
F. Excess Manure Quantity (O-E) 0 

G. Receiver's Na~ & Address 

3 Plan Evaluation: 
A. Pian Con lent MACS Requirements 
B. Nutrient Recommendations Adequacy 
C. Land Acreacge Receiving Nutrients 

0: Manure Generation Informatkm 
E. Overall Evaluation 

4 Plan Compllance Recommendations: 

Tons and or 

Tons and or 

Tons and or 

Gal. 

Gal. 

0 Gal. 

~
AdeqUate 
Adequate 
Adequate 

Adequate 
Adequate 

~Ian Reviewed By: ______________ ~ ___ ----
Nutrlent Management Specialist 

Approved By: 
Supe/Vislng Specialist 

MOA.-N·114 (Rev. !J.4-(6) 

~
inadeQua[e 
Inadequate 
Inadequate 
Inadequate 

Inadequate 

Uncollected 

~
N/A 
N/A 
NJA 
N/A 

Date 

Date 

Tons 

Page _Of_ 
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MARYLAND NUTRlENT MANAGEMENT PROGRAM 

GUIDELINES FOR CONTINUING EDUCATION REQUIREMENTS 

The requirements for certification., licensing, plan content and cri~ria, and certification renewal are explained in 
detail in the "Nutrient Management Certification and Licensing Regulations" COMAR 15.20.04 

1. A nutrient management certificate (operators and consultants) is initially issued for one year. Thereafter it 
may be renewed for a 3-year term. 

2. Renewal requires continuing education and compliance with all requirements for the preparation of a nutrient 
management plan . 

• Certified Consultants must complete 6 hours of training within the first year, and l2 bours every three 
years thereafter . 

• Certified Operators must complete 2 hours of training within the first year. and 6 hours every three 
years thereafter. 

The purpose of continuing education is to review and provide greater detail about nutrient 
management concepts and their practical application; to update certificate holders on the 
latest research finding and new technologies related to management of nutrients; and to 
keep certificate holders abreast of program policies and strategies. 

3. Maryland Department of Agriculture (MDA) in cooperation with the University of Maryland Cooperative 
Extension Service and other agencies offer cootinuing education courses or workshops throughout the year. 

4. The private sector, agencies and institutions may organize nutrient management related training programs and 
announce that MDA continuing education credits will be granted after submitting the foHowing materials for 
review and receiving notification of approval from MDA 

• Course, workshop or seminary title. 
• Program content, agenda, and instructor's names 
• Date(s) and number of classroom hours (SO minutes) for nutrient management related topics. 
• Organizer and location. 

After the event., proof of attendance (MDA sign-in sheet) must be provided by the organizer of the training 
program. 

5. [t is recommended that certificate holders keep a record of continuing education events attended with date, 
subject, and instructor. Applications for certificate renewal will request a list of continuing education events 
attended. 

6. Individuals who attend continuing education events where MDA continuing education units have not been 
sought, may submit on their own the agenda, date and proof offheir attendance for processing. 

Muylnnd Department of Agriculture - Nutrient Management Program 
50 Harry S. Truman Pkwy, Annapolis, MD 21401 

Phone: 410-841-5959 Fax: 410-841-5950 

Janl.lary06 
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MAR YLAND NUTRIENT MANAGElv1ENT PROGRAM -

Nutrient Management Continuing Education Approval Form 

Please apply for on7v one acttvitv per form and carefullY fill out all requested information. Thank you. 

1. Applicant's Name: __________ _ Cert #: ______ _ 

Address: _____________________ ~ ____ _ 

2. Affiliation: License #: 
------~---------------- -------

3. Training Course, Workshop or Seminar Title: 

4. Organized by (Name and Address): ___ _ _ _______________ _ 

Name of Contact Person: _______ _______ Phone #:~ _____ _ 

5. Dates/Duration: _ ________________________ _ 

6. Location: --------------------------------------
7. Attach program content, agenda and instructors names. 

8. Mark specific topic(s) from the program agenda related to Nutrient Management to be­
consiq,ered as required continuing education. 

9. Attach proof of attendance and completion of the course to the certificate renewal 
application form: 

FOR DEP ARTMENT USE ONLY 
Reviewed by: ____ ~ ________ _ Date: ----------------Approved Credit Hr8.: __________ _ 
Comments: 
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c. 

FINDING WATERSHED CODES 
WITH HELP FROM THE INTERNET 

At the current time, Maryland 4-<:Iigit watershed codes are not available on the internet, how­
ever you can find the 8 digit watershed code easily and then use the tables that follow to deter- . 
mine the Maryland 4-djgit.code. . . 

On the internet 

Go to the "Maryland Surf Your Watershed" site 
http://www.dnr.state.md.us/watershegs/surflindex.html 

Select 'Watershed ProfileD and you will see a Maryland map 

aick the area of the state where the property you are working with is located 

That takes you to a map of the watershed Mbasinsn in that area. Click on the one where 
the property you are se.arching for is located. 

There you will find additional informa:t1on and the 8 digit ~Watershed Code" 

. UsIng the pages that follow in this notebook you can find the 4 digit location code that 
you need for a Nutrient Management Plan 
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( LIST OFWATERSREDS IN MARYLAND 
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ICOUNTY : Allegany 

IRIB.NAME WATERSHED NAME WC.CODE WATERSHFD CODE REMARKS 

UO'Otl" Potomac Evitt's Creek 0067 02-14-10-02 
Upper Potomac Fifteen Mile Crn:k 0068 02-14-05-11 
UooerPotomac I ~e's Creek 0065 02-14-10-04 
Upper Potomac Potoxna.c N. Br.mcb 0063 02-14-10-01 
Upper PotoIJlac Sidelins;{ Hill Creek 0069 02-14-05-10 
UPiter Potomac Town CreeklUpper Potomac 0062 02-14-05-12 
Uwer Potomac Upper ::eotomac 0061 02-14UlS-08 
UpperPo~ Will's Creek 0066 Q2--14-I 0-03 

I 

ICOUNTY: AnueAnmdel 

1RIB:NAME . WATERSHED NAME LOC.CODE WATERSHED CODE REMARKS 
patapscalBacl: Bodkin Creek 0018 02-13-09-02 
Pa ack ' Harbor 0019 02-13-09-03 
PafBpsco/Bacic I Lower North Branch 0015 02-13-09-06 

( 
PataJtsco/Baok I .L .4 River" lO10 02-13-10-01 
PatapscolBack SevcmRiver 1011 02-13·10-02 
Pa aclc - South River 1012 02-13-10-03 
Para: West Chesaoeake Shore 0014 02-13-10-05 
PatanscolBaok WesfRive:r 1013 02-13-10-G4 

. Patnxeat Little Patuxent 0017 02-13-11-05 
Patuxeat Lower- Patuxent 0012 02-13-11-02 
Patuxent Patuxeot East I Patuxent 0016 02-I3-11.Q4 
Patuxe:ot Patuxent Estuary . 0013 02-13-11-91 .. 

IcoUNrY: BaltUuore 

!RIB. NAME " WATERSHED NAME LOC-CODE WAlERSHED CODE R.EMf.RKS 
patapscoJBack BaclcRiver 1211 02-13-O~1 

P .ID. Baltimore Hmbor 1210 02-13-09-03 
.lDd . ('.....,.,...,.., FallS 1213 02-] 3 -09-05 

P~1Back lcmesFalIs 1212 02.-13-09-04 
PatapscolBaclc: Liberty R.esovoir 0219 02-] 3-09-07 . 
I~sco/Baclc Lower North Braoc:h PatatiscO 0215 02-13-09-06 . 
IUoDtZ Western Shore .. Irmi River- 1216 02--13-0&-03 
! Upper Wc;fI::m Shore Deer- Cl'eek 0213 02-12~2-02 
iUDDer We:st.em Shore r" ...I. Falls 1215 02-]3~8-02 
Up~ Wesft:m Shore Little GunPowder Falls 0214 02-13-08-04 
i Upper Westem Shore Loch RavetllG-ttooowder Falls 0217 02-13~8-05 
tUpper Western Share Middle River/Gunoowder Falls 0216 02-13-08-07 

c U1?Per W~ Shore Prettvbay IQ~owderFalls 0218 02-13-08-06' 
Upper Westem Sb~ Seneca. C:reelc-Gunpowder 1214 02-13-08-0 I 
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[COUNTY: Calvert 

TRIB.NAME WA'IERSHED NAME LOC.CODE WATERSHED .cODE REMARKS 

PatausoolBack West Ch~eake 0163 02-13-10-05 
Patuxent Low=-Pa!nXent 0161 02-13-11-02 
Patuxent PatuxcDtEstuary 0}62 02-13-11-O} 

@QUNTY : CaroliDe 

TRlB.NAME WA'IERSHED NAME LOC.CODE WATERSHED CODE REMARKS 
Chaptank Lower~ 0072 02-13-04-03 
Choptaok Tuclcaboe 0073 02-13-04-05 
Choptaok UpperC 0079 02.-13-04-04 
Lower Eastern Shore Marsbyhope 0076 02-I3-03..Q6 

I COUNTY : Carro11 

TRlB.NAME WATERSHED NAME LOC-CODE WATERSHED CODE R.EMARKS 
PA Hanover 4-161 12-12-02 . 
~atapSCOlBack Libertv 0238 02-13-09..07 
pstapsco/.Back South Branch-Patapsoo 0135 02-13-09-0& 
~erPotomac Double pjpe Creek 0239 02-14-03-04 
U~Potomac LowerMft" 0234 02-14-03-02 
Upper Potomac Upper"·' 0233 02-14-03-03 
Uoue:r Westcm Shore Loch Raven 0236 02-13-08-05 
Upper Wcstem Shore Prettyboy 0237 02-13-08-06 

. 

IcoUNTY: Cecil 

TRIB.NAMB . WATERSHED NAME LOC.CODE WATERSHED CODE ··REMARKS 
I~ Easttm Share Back Creek 1096 02-13-06-04 
~er Eastern Shore Bie Elk Creek 1095 02-13-06-06 . 
U~ Eastern Shore Bohemia 0097 02-13-06-02 
UPDCT Eastern Shore Christiana. River 1094 02-13-06-07 
!UDDer Eastern Shore Little Elk Creek 0098 02-13-06-05 
UP1)Cr East.:m Shore Lower Elk 1098 02-13-06-01-
Upper Eastern Shore MiddleEIk 1097 02-13-06-03 
UPDer Eastero Shore ,Nor1be:ast River 1093 02-13-06-08 
Upper Eastern Shore I 

. . . 
0099 02-13-06-09 

U01)Cf Eastern Shore ,Sassaftass . 0096 02-13.()6..10 
UPJ>Ct Western Shore Conowin£o 1090 Q2..12-02-04 
UPDCr Wesre:m Shore Lower"" 1092 02-t 2-02-0 l· 
Upper Wesum Shore Octararo Creek 1091 02-12-02-03 
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ICOUNTY: Cbarles 

TIUB.NAME WATERSHED NAME LOC. CODE WATERSHED toDE REMARKS 

Lower Potomac Gilbert: Run 1130 02-14-01-07 
Lower Potomac Lower Potomac-Main 0137 02-14-01-02 
Lower Potomac Matt.awoman 0135 02~14-O1-11 ' .. 
l...owe< Potomac Naniemov Creclc: 0138 02-14-01-10 
Lower Potomac Port Tobacco River 1131 02-14-01-09 
Lower Potomac Potomac-Lower Main 0134 . 02-14-01-01 
Lower Potomac: Wicomico River 0]36 02-14-01-06 
Lower Potomac. Zekiah 0132 02-14-01-08 
Patuxent PatuxCllt Est:twy 0133 02-13-1I-Ol 

ICOUNTY ; Dorchester 

TRIB.NAME WATERSHED NAME LOC. CODE WATERSHED CODE REMARKS 
l"Qnnc<> 0039 02-n-04-01 

CboDtank Little Choptanlc 0038 02-13~04-02 

Chootank Lower CbOptaok 0035 02-13-04-03 
Lower Eastern Shore BavIslands 0030 02-13-99-9& 
Lower Eastern Shore Blackwater . 0037 02-13-03-07 

c Lower Eastern. Shore I Marsbvhope 0033 02-13-03-06 
Lower Eastern Shore Nanticoke 0034- 02-13-03-0.5 
Lower Eastem Shore Transquaking River-lNantic 0036 02-13-03-D8 

ICOUNTY : Frederick/Catoe 

TRIB. NAlvfE WATERSHED NAME LOC.CODE WAJ.'ER,SHEDCODE - RPMARKS-

I Upper Potomac Catoctin 0113 02-14-03-05 
iUpper Potomac Double Pipe Creek 0114 02-14-03-04 
i!fupet: Potomac Little Catoctin Creek . 0118 02-14-03-02 
Upper Potbmac Lower Monocacv 0116 02-]4-03-02 
UP1)ef Potomac Mid. Potomac-Main 0117 02-14-03-0] 
Upper Potomac' Upper MonocaCy 0115 02-14-03-03 

jCOUNTY: Garrett 

TRIB.NAME WATERSHED NAME Loc.CQDE WATERSHEI? COPE. ~, .. 
Casselman "River 0151 OS-02-02-04 Oufside C.B. ,au. 
D~ CredcLake 0154 05-02-02-03 Outside C.B_ RU. 
Little Y ntIl'hirum~ . 0152 05-02-02-02 Outside C.B H.U. 
Yon, • ..l. 0153 OS-02-OU>1 Outside C.B H.U . 

I Upper Potomac Geor~'s Creek 
~ 

0157 02-14-10-04 
Upper Potomac Potomac-Upper North Brancb 0156 02-"14-10-05 
Upper Potomac Savage Riva- 0155 02~14-10-06 
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IcoUNTY : Harford 

TRIB.NAME WATERSHED NAME toe. CODE WATERSHED CODE· REMARKS 

"Q~ Westem Shore Aberdeen 1020 02-13-07-05 
ItIpper Western. Shore Broa.d~ 1022 02-12-02-05 
Um>eT Western Shore Bush River 0026 02-13-07-01 
Upper WesIenl Shore IHVrntmRun {)()29 02-13..Q7-04 
Um>a" Western Shore DeerCrcdc 0022 02-12-02-02 
UP~ Western Shore Gunpowder-Seneca 0025 02-13-08-0] 
UJJ~ Western. Sbore Little GUDPOWderFslls 0023 02-13-{)8..04 
Uoocr Westem. Shore Loch ~GunoowJkc 0024 02-13-08-05 
u~ Western Shore Lower Sus~8IlIla 1024- 02-12-02-01 
IUlipef Western Shore Lower Wmten; Run 0027 02- 13-07-02 
UJ)1)er Western Shore ~' .. rn,,,,l,anna Above Conoweng 102.3 02-12-02-04 
U~er-Western Shore SW8DII. Creek 1021 02-13-07-06 
Upper Westem Shore Upper Winters Run OO~8 02-13-07-03 

·lcouNTY : Howard I 

TRlB.NAME WATERSHED NAME We. CODE WATERSHED CODE R.E.MARKS 
P .ID • ..L Lower- North Branch 0104 02--13-09-06 
PataoscolBBOk SotIth Brtmch-PabQlsco 0103 02-13-09-08 
Patoxeut Uttle Patuxent 0108 02-13-11-05 
Patuxent Middle Pa1wcent 0102 02-13-11-06 
Patuxent Patuxeot 0105 02-13-11-{)7 
Paioxent PatwcentEast 0]06 02-13-11-08 
Patuxent Patuxent East 0107 02-13-11-04 

I I 

TRIB.NAME WATERSHED NAME LOC.CODE WATERSHED CODE REMARK~. 

I Upper Eastern Shore Chcstc{J~stu3rvlLower Chester 1053 02-13..QS-OS 
Upper Eastern Shore Lan2ford Creek 1052 02--1 J.05-{)6 
1Um:>er Eastern Shore Middle ~-Chester 1051 02-13-O5-{l9 
UP'Oef Eastern Shore Sassafrass 0059 02-13-06-10 
UDDer Eastern Shore Still Pood - Fairlee· 0050 02-13-06-11 
Upper Eastem Shore . Upper Cbester-Chester 0058 02-13-05-10 

I COUNTY : Montgomery 

.. 
TRlB.NAME WATER.SEED NAME we. CODE WATERSHED CODEt ~ .' 

Middle Potomao Anacostia River 1!81 02-14-02-05 
Middle Potomac Cabin 10hn Creek 0189 02-14-02-07 
Middle Potomac Potomac Riva OISS 02- J 4-02·02 '. 

Middle Potom8c RoCkCredc 11&0 02·14-02-06 
Middle Potomac Seneca Creek 0188 02-14-02-08 
Patuxent . Patuxent 0186 02-]3-11-07 

) 
PatDXent 

. 
Patuxent 0187 02-13-11-08 
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ICOUNTY : MODtgomery I· 

TIUB.NAME WATERSHED NAME LOC.CODE WATERSHED CODE REMARKS 

llJpjlCT Potomac Lower Mnnocaey 0184 · O~14-03-O2 

ICOUNTY: Prince George's 

TRIB.NAME WATERSHED NAME LOC.CODE WATERSHED CODE REMARKS 

Lower Potomac I Mattawoman 0227 02-14..()1-ll 
Lower Potcnnac Zekiab Swamp 022.8 02-14-01·08 
Middle Pototo.ac Anacostia River 1222 02·14..Ql-05 . . 
Middle Potomac Main Potomac: 1225 02-14..Q2-O 1 
Middle Potomac 0x0nR.un 1223 02-IW2-04 
Mlddle Potomac Piscataway 1224 02-14-02-03 
Patuxent Lower Patuxent 0225 02-13-11-02 
P&tuxetrt Pa1wrent East 1221 02-13-11-04 
Pa1lDre!Jt Paroxen1 Estoarv 0226 02-13-11-01 
Patuxent Patuxent West 0224 Ol-I3-1l-03 

( 
!COUNTY: Queen ~" ·1 

TRIB.NAME WATERSHED NAME JLOC.CODE WATERSHED CODE . REMARKS 

Choptank Tuclcahoe Creek . 0047 02-13-04--05 
Choptank Up])C"f ChQPtauk 0043 02-13 -04-04 
JJpper~ Shore Chesttr EstnarvILawer Chester 1140 02-13-05-05 . 
Upper-Eastern Shore Coniica 0046 02-13-05-07 
lJRPtZ" Eastern Shore Eastern .Bay Il44 01·13-0S-Dl 
IUPtJer Eastern Shore KcntIslmd .. 1143 . - 02-13'{)~1l . 
I Upper EasIan Shore Kent Narrows 1141 02-13-D5-04 
Upper Easten:1 Shore Middle Cbest.erI.Chesta 0049 02-13..()5"()9 
U...wer Eastern Shore Southeast Creek 0048 02-13"{)5-08 

. Upper Eastern Shore . I Upper Cheszer/Cheste:r 0045 02-13-05-10 
Upper Eastem Shore WyeRiver: 1142 ', 02-13-05-03 

IcoUNTY: SolDenet ,I 

·TRlB.NAME WATERSHED NAME . LOC.CODE WATERSHED CODE REMARKS 

Lower Eastern Shore Anoemessex 0171 " 02-13-02-07 
Lower Eastcm Sliore BavIslands 0246 02-13-99-98 
Lower Eastern Shore Dividin~ Creek 0240 02-13-02-04 
Lower Eastern Shore Lower Pocomoke 0176 02-13..Q2-02 
Lowec Eastern Shore I Manokin River 0243 02-13-02..(Jg 
Lower Eastem Shore MOnieBav' 0245 02-13-03-02 . 
Lower Eastern Shore Pocomoke SoundJPooomoke 0115 02-!3..(J2-O 1 . 
Lower Eastern Shore TanJtier Sound 0179 02-13-02-06 
Lower Eastern Sbore Wicomico Creek 0242 Q2-13..(J3-03 
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IcoUNTY ; Sf. Mary', 

TRlB.NAME WATERSHED NAME WC.CODE WATERSHED CODE REMARKS 

Lower Potom2C ' BretonBav 0145 02- t 4-O1..{)4' 
Lower Potomac Gilbert Rua. 0147 02-14-01.f.J7 
Lower Potomac PobDao-Lower Main 0143 02-]4-01-01 
Lower Potomac St. Clement Bay 0144 02·14-01-05 
LoW\![' Potomac St. Mary's River 0141 02-14-01-03 
Lower Potomac W'lCOlIIico/Lower Potomac 0146 02-14-01-06 
Patuxent Patuxent Estuary 0142 ()2.13-11-O1 

[COUNTY: Talbot 

, ' 

1RIB.NAME WA'IERSHED NAME LOC,CODE WATERSHED CODE REMARKS 
("1, LowerC' 0083 02-13-04-.ffi 
Chootank Tuckahoe Creek 0084 02-13-04-0.5 
Choptank Upper Cbootank 0082 02-1344-04 
IUDper Eastt.m Shore EilstemB~_ 00&7 02-t3-05-m 
IUooer Eastern Shore MilesRiver' 00&5 02-13-05-02 
Upper Eastern Shoce WyeRiver 0086 O~-l 3--05-03 

rRIB.NAME WATERSHED NAME LaC. CODE WATERSHED CODE REMARKS 
IUtmer Potomac Antietam Creek 0124 02-14-05-02 
Uj)J)Q' POtom80 ConcocbeaQtJe OJ 25 02-14-05-04 
Up~PDtomac Lickine Creek 1121 02-14-05-06 
'UDW Potomac- LLittle r • hea~e 1122 02-14-05-05 , - - - - -

, [Uppez POtomlO ILittle.Ionolowav Creek 012.9 02-14-05-09 
[~PotomaG MarshRtm IU- potomac 0127 02--14-05-03 
UPPer Potomac I Nfid. P ...... 0122 02-14-03-01 ' < 

Upper Potomac' I Sidelinl% Hill Creek 0128 ' 02-14-05-10 
[Upper Potomsc Tonol~_ Creek H2O 02-14-05-07 
U1)tIe[' Potomac Upper Potomac 0126 02-14-05--08 
Upper Potomac Upper Potomac - Main 0123 02-14-05-01 

[COUNTY: Wicomico 

TRlB.NAME WA1.'ERSHED NAME LOC.CODE WATERSHED CODE REMARKS 

Lower Ea.stem Shore Djvidin~ Creek 0195 02-13-02-04 
Lower Eastern Shore Lower Wicomico 0196 ' 02-13-03-01 
!..oWer Eastcm Shore Nmtiooke 0198 02-13-03.QS 
Lower Eastern Shore NassawanRQ. 0191 02-13-02-05 
Lower E.as!em Shore I uPper POCOIDoJce 0194 02-13-02-03 
Lower Eastcm S1Kn Uoner-WJCOmiOo 0197 02--13-03-04 
Lower Easttm Shore WICOmico Creek 0199 02-13-03-03', c) 
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ICOUNTY: Worcester J 

TRIB.NAME WATERSHED NAME LaC. CODE WATERSHED CODE REMARKS 
Assawomao BKV 0106 02-13-O1..()2 Outside C.B. RU. 
Cbinal~Bav 0209 02 -13"{) 1-06 Outside C.B au. 
Isle of Wi 5dlt B.w 0204- 02-13-01-03 . Outside CB. ItU. 

I'\oT. I~BIrL 0208 02-13-01-05 Outside C.B. H.U. 
Sinupuxent ;Bay 0207 02-J3-01-04 Outside C.B. H..u. 

Lower Eastern Shore Dividin~ Creek 0205 02-] 3-02-04 
Lower Eastern Shore Lower Pocomoke 0202 02-13-02-02 
Lower Eastern Shore Nassawan~ 0201 02-13..()2-0S 
Lower Easte.m Shore Upper- POC<lmoke 0203 02-13-O2,~3 



APPENDIX 

County Watershed Codes and ' Maps 
A liceDsed nUtrient management consultant is required to identify the location of nutrient 

management plans developed. The county and watershed where land under a plan is located are 
iequired as elements of the plan contents. Watershed codes can be used to identify a hydrologic unit 
area. Depending on the end. use of the information, different scales of hydrologic units or watersheds 
can be used to identify the watershed area. The U.S. Geological Survey (USGS) has developed a 
hydrologic unit coding system to identify the scale and location of each watershed for the entire UDited 
States. The scale of watershed is determined by its respective digital code IlllIllber. The common 
hydrological UDit codes vary from 6 to 14 digits. Every two digits identify specific locational infoIDJa­
non about the watershed. For examplt; the first1wo digits from the left of the code sequence identify 
the national region and the secOnd two diwts represent the subregion. The coding becomes more 
specific down. to the stream catchment or sub-catc.bm.ent area. 

The County Watershed Maps developed for the Nutrient Management Program are baSed on 
Maryland's eigbt-digit Hydrologic Units. In Maryland, there are about 140 eight-digit watershed 
boundaries corresponding with the name of a specific part of the river. stream or creek. In order to 
simplify the use of watershed maps, .MDA has developed a set of fom-digit watershed location codes 
corresponding to the eigbt-digit Hydrologic Units. The watershed boundaries may fall in more than 
one C01lIJ1y. In such cases. different location codes have been used for the same watershed to identify 
the respective county of the watershed. 

The map scale is about 1 :62,000 (1 inch = 1 mile). The map size varies from county to county. 
The average,size is about 3' X 4'. Maps are printed in two colors. Features of the base, county roa4. 
map are black. Watershed boundaries andnumerica11oca:tion codes are in brown. This sectionin­
eludes a. statewide list of the four-digit watershed location codes, corresponding eight-digit Watershed 
codes, river or creek.names, and location in. a Tributary Basinl . A set of small scale county maps 
i.Ilu5trates this iIiform..atiqn. .. 

_ . . . Four-digit county watershed location codes are required for the development of mrfTjent man­

agement plans. and annual progress reporting. The County Watershed Maps are available at the M.axy­
. land DePartment of Agrj.culture. The first copy is provided free of charge to certified consUltants 
worlcin.g tmder a license. Additional copies will pe sold fur $350 per copy to ~ver postage and 
bandHng. To obtain Cocnty Watershed Maps, complete and mail the attached order fOIm to: . 

Marybnd Department of Agriculture 
Nutrient Management Program. . 
50 Hatty S. Truman Parkway 
Annapolis, Maryland 2140 1 

--------------------~~.~----------- -

I A ~cr group ofwateIsbeds for wata- quaUty UI3I1agCIIlcnt. Maryland has divided its Chesapeake Bay ~ iilto ten 
- tnDutmy basim. 

Maryfand NutrieJrt Management Training ,Mauual 
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MARYLAND NUTRIENT MANAGEMENT PROGRAM 

Map Order and ActivitY Areas of the Nutrient Management Omsn1t;mts 

Firm Name: License #: 

Pl~ complete and mail to!. MDA, Nutrient Management Progr~ 
50 Harry S. Truman Parkway 

. AnnapoliS, Maryland 21401 . 
* First cOPY tl? be ~ ic eiu:h 'consultont ll11J!er licensejree if dlDrge 
(pluae ~ the reverse mIe if a&itiDruzl spaa is nuded) 
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( • Plan Reporting Form (New Plans) 



l\. r < (\ ..,pO D£P~ 
Mi.._ .• 4d Department of Agriculture, Nutrient Managem, ~ ,.)gram ;,i!i\ For MDA Use 

NUTRIENT MANAGEMENT PLAN REPORTING FORM (NEW PLANS) ~I ~ Dale Reoeived Rr:cc=.:;o:.:.;:rd:..:;.I1---,..-...,..---r--.--. 

) 

.~ :--...., 

(U1lc:thi9formwhen61ingyourNutrienIMan~mentPlan . UseonlyBlueorB1aokInk, Instruchons on reverse.) ~"fCR,IdJ.-~ OJ I OJ I CD I I I t I I I I 
.--- Part A: Farmer/Operator Information 

Lut Name Fint Name Social Scwrit y I/-

Bll.'Iine.sslOper9.1ion NBmc (if Applioable) FederailD tt Telephone iI 

Addr_ County 

Cily 9.ato Zip Name above is: 0 Op"mtor 0 Owner and Operator' 

Part B: Farm Information -------------------------------------------, 
ACl:oUJllt {DCs) Num her or Acres 

Total Atcou.t lD AtM!8 Tolal Farmed Acres 

o ptration Type 
Crop o Production 

o Organic 0 , Animal o No-llITld 

Wa.tel'8h~dfLoc. Code 
Nutrlut S~uru(S) 

o Other 

o Chemical 
Fert iliU)rs 

o Animal 
Manure 

o Other 0 Biosolids 
(IndicBte Below) 

Manure Stor1l~e DYes o No 

EXcess Manure o Yes 0 No 

Q uBntlty &ccnlYr 

I Quan tity Unit o Ton 0 Gal. 

Number of Anhnob 

Dairy 

Becf 

Horse 

P~ultry 

(in 1,000 I yr) 

Other Liv~ook 

Type 

Number 

PartC:PlanInfunnanon ----------------------------------------------------------------------------------, 
Pam offlan S .. bmLtted Total Acree Mllnall:t.d Under Pla.a Operation Acrtl-l Breakdown 

Date Written (MoIYr) 

Plan Period Ending 
Date (MolYr) 

I 

I 

Map o "fe, o No 

Soil T est (s) DYes o No 0 
&nnmary 

DYes o No Recommendations 

Crop' Hay 
N/A 

Cost-Share flan 

o N/A o Yes o No Pasture Othor 

r- Part D: Consultant Information Ii Part E: Fanner/Operator Signature -------------------, 
Consull anl'& Last Name 

II' 

Consultant's Pint Name 

o Oporator CertiCh:d 

unA_N.! ?nrl_n~\ 

Lioenle II 

Certifioate #. 

The above information is true and accurate to the best of my knowledge. A valid nutrient managemont p\1lfl 
will bo followed during the ourcent cropp in~ season and upcoming crop ping year, 

Signature: Date: ______ _ 



~YLANDNUTruENTMANAGEMENTPROG~ 
Instructions for Completing Nutrient Management Plan Reporting Form 

Certified Consultants may help operator with completion of the form, but it must be si&ned by the operator 

Part A: Fanner/Operator Information 
InfolTTlation applies only to the person, and/or business who operates 
or makes primary decisions in the use and application of nutrients for 
the agricultural operation. 

Part B: Fann Information 
Information on all land Jpropcrties operated by the above personJfirm. 

Account mrs): A unique 10 to 16 digit number used by the Maryland 
Department of Assessments and Taxation (MDAT) to identify a unit of 
lend. To obtain the property account IDs visit MDAT's website at 
www.dat.state.md.uslsdatiCICS/. Tbis information is also included on 
your tax bill. Include all Account IDs within the operations. Use 
additional page(s) .ofReporting Form ifneeded. 
Acres: List the total acreage corresponding to each Account ID 
number. 
Watershed Code: Use the four digit location code sh.own on the 
county watershed maps to identify a hydrologic unit area. If a land unit 
is located in more than one watershed, use the watershed where a 
majority of the land resides. List applicable watershed code(s) that 
corresponds wIth each parcel in the farm operation and the plan. 
ToUJi ACClJlDlf ID Acres: Add acreage of land within the Account IDs 
including agricultural, woodl8l1d, homestead and other land uses for 
each. Account ID. 
Total Farmed Acres: Total acreage of lend intended for agriculture 
use including crops, pasture, hay, green houses, etc. 
Operation Type: Identity all types of operations under the plan. 
(Check all that apply) 
Nutnml Source: Identify the applicable nutrient source(s) used on the 
operation. (Check all that apply) 
MaflUTe &orage: Check 'Yes' if there is manure storage for the 
operation. 'No' if you have no StOrage. 
Excess Maf/Jm~: Indicates the amount of manure generated on the 
fann in excess of what you use according to the nutrient management 
plan for crops. If 'yes' is checked, list lIIe approximate Qulllflily and 
the Ullit of surplus manure per year . 
Numbu of Anillllllr: Identify the applicabl& type and nwnber of 
animals on the operation. For poultry, indicate the number in 
thousands of birds per year. Example: 30,000 birds/tlock x 5 flocks 
per year - 150,000 birds per year. Write 150. Under other livestock, 
include swine or any other animal type. 

Part C: Plan Information 

Date Wrlnen.: Date the plan was completed by the consullJ1nt and 
explained to and accepted by operator. 
Plan period: Indicate the ending date of the plan (the approximate 
harvest time of the last crop within the plan period. 
Parts of Plan Submitted: Check all listed items you have submitted.. 
Wilh some exception for certain types of operations, these are required 
to be attached to the completed Reporting Ponn and submittt.d to 
MDA.. 
Total Acreage Managed Utuler Plan: Indicate the total acreage 
included in the submitted plan., and Il breakdown of crops, pasture, 
ha.y. and other. 
Cost-Share Plall: Indicate if cost share funding was used to develop 
the plan. Plans developed by the Cooperative Extension are not 
considered cost-shared. 

Part D: Consultant Information 
Indicate the Name, Certificate fl., and License II issued by the MarylBJ}( 
Department of Agriculture for the consultant who developed the plan. 
Check the Operator Certified box if you are certified to do your own 
plan. 

Part E: Farmer/Operator Signature 
Signarure of the same person printed in Part A as fanner/operator and 
the date Ihe form is signed. 

SEND YOUR PLAN TO MDA REGIO~L OFFICES 
Send yOW' nutrieJ1111UlnagemeJJ/ plan information to lhe MDA Regional 
office serving your caunty. lflhe operation straddles regiol1S, submit 10 
the office where majority of operation resides. 

Regton 1: Allegany, Garrett, and Wa8hlngton counties 
Maryland Department of Agriculture 
Nutriellt Management Prowam 
3 Pershing Street, Room 100 
Cwnberland, MD 21502 
301· 722·9193 

Region 2: Carroll, Frederick, Howard, and Montgomery 
counties 
MarylAnd Department or Agriculture 
Nutrient Management Program 
604 Solarex Court, Suite 105 
Frederick, MD 2} 703 
301-694-9290 

Region 3: Anne Arundel, Calvert, Charles, Prince George's, -;; 
and St. Mary's counties J:t 
Marylslld Department of Agriculture 
Nutrient Management Program 
SO HaIl)' S. Truman Parkway 
Annapolis, MD 21MB 
410·841·5959 

Region 4: Baltimore, Harford, CeCil, and Kent counties 
Maryland Department of Agricu1ture 
Nutrient Managemest Program 
19 Newport Drive, Suite 106 
Forest HiU, MD 21050' 
4l0·838-61S1 

Region 5: Caroline, Dorchester, Queen Anne's, and Talbot 
counties 
Mllrylasd D~artmeDt Df Agric:ulture 
Nutrient Management Program 
41 I Franklin Street 
Denton. MD 21629 
410·479-4929 

Region 6: Somerset, Wicomico, and Worcester counties 
Maryland Department of Agriculture 
Nutrient Managemeat Program 
277'22 Nanticoke Road, Unit II 2 
SalisbUry, MD 2180 1 ( 
410-677-0802 .. ) 
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Maryland Department of AgricUlture 

NUrRIENT MANAGEMENT 
ANNUAL IMPLEMENTATION REPORT 

for Calendar Year 2007 
1hz Jtizm1mr Mana~.hIlfutJJ I11f1lunm1zztim Repor/is dw by Marchl1 st r=J 
re:pnsm~ 7Ddrimt Dpp1ictrtlllJllDJt!.farm ~C11I ItifoI"JNJtfrJll frg'IIJ flit prev1tNs 

caWIdtv;yuzr (it.. 2007 t:T~ )U1T fr dw Marcn I, 201J8), 

Part A: Farmer/Operator Information 

~ (First) ________ _ ~)~---------------

Far MDA Usc; 
Record f: ____ _ 

om Receivcd.: ___ _ 

.FID # or 
8.S. # ______ _ 

'Bmm~sN~e ___________________________________ ~~----------

~~ss~ _________ ~--------~---------------------~--~---
City' __ ,...--________ State ___ Zip _____ Telephone __________ _ 

County _____ (where th majority of tlrefarm operatiDn is located) ·0 Operator o Owner/Operator 

Part B: Farm/Operation Information 

Operation Type 0 Crop Production 0 Nursery/Green.house 0 Organic a Animal 0 No-Land 0 Other __ _ 

Nutrient Sou rces (~~ tJll thot ~~) 0 Commercial, Fertilizers 0 Biosolids O.Allima1. Man.1,lre ,0 Other ___ _ 

Animal Type & Number D2.iry~_~ Beef, ____ Hone ____ Poultry (in 1,000 per year) ____ __ 

C_ · I 'f ' ''!al1ure n onnatlon Manure Quazi1:ity GeneratedIY e8I' _______ _ 

~ T~~ _______ Nwn~ _________ __ 

Unit 0 Ton , 0 Gillon 
/ 

Manure Storage? a Yes 0 No Excess Manure? 0 Yes 0 No Quantity/Y ear ______ Unit Q Ton 0 Gallon 

Manure Imported? ~ _____ _ QuantitylYear Unit: 0 Ton 0 &llon '---------
Total Acres Farmed ------------
Account 10 Information Updates (WI all acres & associated Account ID's added or deJetedjrom operatitJn in 
previous calendar year Teport.lfyou need assistance, please co~t your MDA Regional Nutrient Management Office.) 

Account ID(s) 

Part C: Plan and Consultant Information 

Added 

o 

o 

o 

o 

C _ "'~DSU1tant's Name (First) ___________ _ 

Deleted (Check one box on.{y) , 

Q 

o 

o 

o 

~)-------------------------
-=.-ertificate -H License # _________ _ o Operator Certified 

Nutrient Management Plan Cost-sbaie: 0 Yes a No 

Plan Period.: Starting Date (m/y): __________ Ending Date (mIy): ________ _ 



Part 0: Summary of Nutrient Use 

1. This annual nutrient application report covers all crops OT agricultuIal products grown and associated n$'ients 

applied during the previous calendar year (January 1 ~ December 31). The report is due to MDA by March 1. . 

2.. Information ~n actual nutrient Bpp~cation should include crop acreag~ and all nutrient types used for each crop< 
H you did not apply nutrients, ,please list the crop and place zero (0) in the nutrient coh.m:m..&. 

3. You may combine fields and fertilizer use by crop type. (For example. an nutrient inputs for all your com ticres 

ct:nild be Jumped together. q you have several plantings of vegetable crops during Q year. you may add together the total 

acns planted O1Jd total nutrients applied) 

4. Include any topdress in. the calendm' year report when it was applied. If your rotation includes wintu wheat. please 

differentiate spring and fall nutrient applications .. (Spring topdress and fall starter applied to different wheat crops in same 

calendar yecu.) 

S. If nutrient application. sources, or CTOps are different than originally indicated on your nutrient management plan, 
. . 

keep information noting or explaining changes with your farm reCords. 

Fann/O~tionName __ ~ ____________________________________________________ ___ 

Ope~torNa~ ~~) ________ ~ ____________ ~~), __________________________ ___ 

Calendar Year: 2001 

CROP ACRES TOTAL COMMERCIAL TOTAL~URE TOTAL BIOSOUDS 
FER~ Amount AmDunt 

N-P20H<20 (Ibs.) (ton or garlon) (ton or 91I110n) 
. 

-

Part E: Fanner/Operator Signature 

Information provided on the Nutrient Management Annual ImpJemeIltation Report is true and accunlte to the best 
afmy koowledge. A valid nutrient .managemeDt plan will be followed during the CUll'ent cropping season and 
upcoming cropping year. 

Signature Date 

MDA-N-122-{11-07) 

/ 

) 
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Maryland Department of AgricuJture 
Nutrient Management Annual Implementation Report 

GENERAL INSTRUCTIONS 
Yrtjfied co11SUltants may help operators complete the form, however, 

tlU!fonn must bs signed by the operator. 
( 

ContDd your MDA Rqi(lJfDl Nuhinll Mfl1IIIgellU!lr/ O.fjiu if you 
IIUd /lS;Sutance witIt lZny piUI of the font&. 

Part A:. farmer/Operator Infonnation 
InfOllIUlhon appIies 'only to the person. and/or business who operates 
or makes prima%y decisions in the use and application of I11ltrieJI.ts for 
the agric:alturel operation.. This ye:sr we have provided the information 
we cmrentiy have in our da1Bbase.. If any of ibis information.is ' 
incorrect please ~ and include the corrections for OlIt records. 

Part B: Farm/Operation Information 
Information an all land jproperties ope:rated by the above penon/firm. 

OperatUm. Type: IdentifY the type of operation UDder the plan (Check 
all that apply.) 
N~ $OIlrCe: Ickmtify the applicable nutrient 5Ouree(S) used on the 
operation. (Check BlI1hat apply.) . 
Animal T:IJ1e 11M NrJJnIMr. Identify the applicabk type and number of 
animals pn the ope:ntion.. For poultry, indicate the number In 
thous8nds ofbiIds per year. Exmnple: 30,000 birds/flock: x 5 £loeb 
per year-1S0,OOO birds per}'e8r. Und.cr other livestock, include swine 
or otbtt min:Jal types not listed. ' 
M tlIUUl! l1ifol7Nllion: hldica~ the total amount of manure geneIated 
by the pPCration. :rndica~ v.hether the amount given 15 in tons per 
year, or gallons per year. 
Mtzmqe Storlllf~ Cbeck "Yes" iftheze is manure stoI1lg~ for the 
operation. Check ~o" if you do not have any storage. 
.&cess MIlIIU"- Indicate lithe amoum ofIIl8I1ure generated on the 
'fmn. is in eKCe8! ofwbat you use for crops according to the nutrient 
..management plan., Jfyou checked "Ye!f' list the approximate Quantity 
and the Unit of smpI.us manure last year. 
Ml1lIUTe!lrlPorutf. Indicate the 8.DlCJUIlt of IIWlIJre imported on to your 
operation in the lsst year. If.n:ianure WlI!I imported, list the 
approximate quantity and the unit of measttt. 
TDtIIl ACT'C1 FJUmItt1: Total acreage ~ (Do not include 
woodland or W1d in set aside programs such as CREP.) 
AtXOunllD(s): A unique 10 to 16 digit IUlIIlber used by the Maryland 
Department of ~eots 2Ild TaXation (MIlAT) to identifY a 1lIIit of 
land. Include ouly account ID's for ~ that is new to your 
operation or is no longer part of your opetBtiOll. Use additional 
page(s) if.needed. gyou have not added or tlelmd ~ account lD'$ 
to your optUtJtion, JIOU may lMve thLJ nction blank. To obtain the 
property BCCOuot IDs visit MDAT's ~ at 
www.dat.state.md..uslsdatlClcs/. Contact your MDA Regional 
NutrientManagement Office for assistance. This informatitmis also 
included on yoUr tax bill. . 
AddedlJJdJde4: Checlc the appropriate box for land that bas bc:eo 
added or deleted from tho Dutrient manag~ plan beside .its 
e«reSpOndlng a.ccannt ID. 

Part c: PUtn Implementation and Consurtant Informatum 
Write thO name.- certificate I, and license /I issw!d by the Msryland 
J)eparI:me:nt of Agriculture for the ~twho developed the plan. 
Opc;alor Certifid: Check: box if the nutrient 1D8D.Ilgonent plan was 
developed by the person identified in Part A, or 8 person with finaDcial 
interest in the farm. 
CosJ...ShiIre Plan: Indicate whethc:r state or federal cost--share funding 
was used to develop the plan. (Plmls developed by Maryland 
~ve Extension arenoteost~) 

PlJm Period: Tndi~ the starting and ending date: of your cum:nt 
nutricot lIlJIIIagetnent plan. , 

Part D: NutrIents Used 
Include aJJ. acres where crops, hay. pasture, agricultwal product.9, or 
horticultnral products are grown and what, if any nutrient application 
they received during the previous caJeodar year. Fixmnpla: A 100 acres 
of com with au application. of 150·30-30 pel' 8C1'e would be ~ as 
IS,OOO-3,000-3,000. Since the report C4Wer9 the entire year. more than 
one crop may be grOMl on the same acreage and, therefore, the acreage 
reported here may be greater than that reported on the line iodic:ating 
totaiacres fanned onder Part B. Additional instructions are 011 the 
form. 

Part E: Farmer/Operator SIgnature 
Signature of the same person whose name appears in hrt A as 
fsnnev'operator 8IId the date the .foan is signed. 

SEND YOUR PLAN TO MDA REGIONAL QFFlCES 
Serui the Nutrlmt Managmumt Annual Imp/,mmtation Report to the 
unA Regiona! Nutrimt Managmtent OjJiClf 3ervingyour count;y. 111M 
oprration mwidlu regions, submit to lire office wh~ the moiority of 
Ole operatfon is located. 

Region 1: Allegany, Garrett, and Washington counties 
Marylod Department of Agriculture 
Nutrleat Management Program 
3 PeBhiDg Sireet, Roam 100 
Cumberiaod,MD21502 301-722--9193 

RegIon 2: Carroll, Frederick, Howard, and Montgomery 
counties 
Maryland Department 01 Agriculture 
Nutrient ManagemtDt PrograJD 
92 Thamas John!onDrive, Soite 110 
Frederick, MD21702 301-694-9290xl37 

Region 3: Anne Arundel, Calvert, Charles, Prince George's., 
and ~ Mary'. C()untles 
Marylllnd Department of AgrlcaJt:ure 
Nutrient ManagellMnt Program 
50 Rmy S. Tnmum Parkway 
Annapolis. MD 21401 410-&41-.5959 

Reg~ 4: Baltfmore, Harford, Cedi, and Kent C()untles 
Marylatut. Department of Agriculture 
Nutrient Marulgement Program 
19 Newport Drive, Suite 106 
FO!!:StHill. MD 21050 41~3~181 x118 

Region 5: CaroDne, Dorchester, 'Queen Anne's, and Tatbot 
counties 
Maryland Departtaent of .Agr:lc:ulture 
Nlltrient MaIUlgCmelJ.t Program 
317 Carter Ave, Suite 100 
Denton, MD 21629 41~79-4929 

Region 6: Somerset, WIcomico, and. Worcester counties 
Maryland Department of Agriculture 
Nutrlcut Management Program 
27722 Nanticoke Road. Unit 1# 2 
Salis-bury, MD 21801 41O~77'()802 
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Incentives 

Technical Assistance 

Soil Conservation DIstricts 

Maryland's 24 soil conservation districts were created by state law during the Dust Bowl 
Years of the 19305 to involve local cltlzens in conservation planning and erosion and sediment 
control programs. They are part of a nationwide network of more than 3,000 soil conselVation 
districts working to conserve and protect our fand, water, forest, wildlife and related natural re­
sources. 

Soil conservation districts function independently under a fIVe-member Board of Super­
visors. As an independent' politicalsubdivis/on of state government, they exercise public pow­
ers and receive guidance from the State Soil Conservation Committee. Although districts oc­
cupy the same boundaries as counties, they are not part of county government Their staff 
and operating budgets are funded through a combination of federal, state, and local assis­
tance. Additional fundIng may be obtained by charging fees for sediment and erosion control 
plan reviews and administering projects for cooperatin~ agencles. 

In Maryland, each of the 23 counties is incorporated into a conservation district bearing 
its name, with one exception: Freder1ck County is divided into two geographically distinct dis­
tricts-the Frederick and Catoctin 5011 Conservation Districts. 

A typical soil conservation district staff may include a district manager and district con­
servationist, engineers, agricultural planners, technicians, soil scientist, urban reviewers, and 
administrative staff, These professionals oversee a range of soil conservation and water qual· 
ity protection efforts to enhance farming operations, improve or protect water quanty, prevent 
flooding; safeguard streams and reservoirs,foster wildlife habitat ana addres·s -natural resource 
impacts from .urban growth. Detailed advice on planning and establishing agricultural best 
management practices (BMPs) such as terraces and grassed waterways to help control ero­
sion and protect water' quality is at the core of their mission. To that end, SCD staff also help 

. farmers determine costs to install individual BMPs and eligibility for both state and federal cost 
share assistance. Assistance with applications, proJect design and layout, both state and fed­
eral cost share assistance. Assistance with applic~tions, project design and layout, construc­
tion Inspections and payment claims is provided, as well. Additional responsibilities and ser­
vices include providing landowners and developers wlth information on soils and other natural 
resources, and approving storm water management plans for local governments and sediment 
and erosion control plans as required by Maryland Law. 

Many federal and state mandates are carried out by soil conservation districts. The 
1985 and 1990 Federal Food Security Acts mandated conservation plans-developed by the 
local SCO- on an highly erodible lands, as a prOVision for certain federal benefits. On the 
state level, soil conservation ano water quality plans are' required for all farms In the Chesa­
peake Day Critical Area-the 1,000 foot strIp of land along the Bay's shorelines. These plans 
are also required for easement purchases under tlie Ag Land Preservation Program and are a 
key feature in Maryland's Tributary Strategies-watershed based action plans aimed at reduc­
Ing nutrient pollution In ten major Bay tributaries. 



To carry out their mission, soil conservation districts work with a number of local, state 
and federal agencies including the Maryland Department of Agriculture, Environment and 
Natural Resources, the USDA Natural Resources Conservation Service and Farm Service 
Agency, Cooperative Extension Service, US Fish and Wildlife Service and US Army Corps of 
Engineers. 

Maryland Cooperative Extension Service 

In 1914, Congress oreated the Cooperative Extension Service network so that research 
conducted at land-grant universities could be extended to and applied by the public. Nation­
wide, there are nearly 3,000 Extension offices based in counties throughout the 50 states. 
State programs are supported and coordinated by a Federal Extension staff at the U.S. De-
partment of AgriCUlture. . 

Here in Maryland, the Cooperative ExtensIon Service serves as a statewide, informal 
education system wlthin the University of Maryland at College Park and the University of Mary­
land Eastern Shore. County Extension offices are located In each of Maryland's.23 counUes 
and Baltimore City. These offices are staffed by Extension faculty and supported by subject­
matter specialists based at the University of Maryland's College Park and Eastern Shore cam­
puses and the Center for Environmental and Estuarine Studies. Regional specialists are 
housed at four area research and education centers and the Home and Garden Inform~on 
Center. 

Area research and education centers include the Central Maryland Research and Edu­
cation Center In Ellicott City, the Lower Eastern Shore Research and education Center in 
Salisbury, the Western Maryland Research and Education Center at Keedysville. and the Wye 
Research and Education Center in Queenstown. These centers facIlitate research and Exten­
sion cooperation in rapid delivery of new technology to all Maryland geographic regions. 

The mission of the Cooperative Extension Service is to provide a variety of services to 
individuals, families and young people, including nutrition counseling; 4-H youth programs, and -
a Master Gardeners program. Included among its farmer education services are pest manage­
ment. crops and llvestock management. financial management, commodity marketing, aqua­
culture, natural resources and nutrient management programs. 

With funding from the Maryland Department of Agriculture, the Cooperative Extension 
Service employs nutrient management conSUltants throughout the State. Consultants work 
under the direction of agricultural science Extension a9.ents and provide planning servi~es to 
farmers. Each consultant is assigned to one or two counties. Extension consultants give prior­
ity to working with farmers who: 1) requIre nutrient management plans for cost-share agree­
ments or discharge pennffs, 2) utilize manure as nutrient source, or, 3) use. multiple nutrient 
sources. Extension agents and consultants conduct education programs on the economic and 
environmental benefits of nutrient management p1anning and establish demonstration plots to 
illustrate nutrient management practiCes. 
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Incentives 

Maryland Agricultural Water Quality Cost-Share Program (MACS) 

Background 

The Maryland Agriculture Water auallty Cost-Share Program (MACS) provides farmers 
with up to 87_5 'percent of the cost to install ellgjble best management practices (BMPs) to 
reduce water pollution caused by nubients, sediment or animal wastes., Under th~ program, 
grants are made to farmers to conserve soil and wa,ter resources and protect or restore the 
environment for public benefit 

Approximately 25 best management practices are eligible for MACS grants. These 
practices must address and-treat non-point sources of pollution related to agricultural sources . 

. Costs for installing BMPs vary depending on the area being protected, the scope of the 
problem, and local construction costs. Specific BMP cost·share percentages vary from 65 
percent tq a maximum of 87.5 percent of eligible project costs. The amollnt of grant support 
provlded also depends on the cost-effectiveness of the proposed 8MP when compared with 
other alternatives for that site. 

The MACS program is funded by both sta~ and federaJ monies. Projects receiving cost­
share assistance from state funds are authorized by the State Water Quality Loan Act and must 
be approved by the State Board of Public Works. Projects receMng cost-share assis1ance from 
federaJ funds are supported by an EPA grant and are approved by the Secretary of the 
Maryland Department of Agriculture. 

·Soil conservation districts (SCDs) promote and administer the program locally. They 
assist participants in applying for cost· share and act as liaisons to assure that aI/ information 
needed by MDA to process an application is provided. SCDs evaluate ahemative non-point 
'source treatment options, recommend appropriate BMPs to solve water quanty problems, 
deSign and supervise construction of the practJces, and develop mantenance plans. Through 
this process, they help assure the technicaJ Integrity and eliglbmty of the -BMP proposed for cost· 
share. The role of the soil conservation district is ongOing, since it also conducts periodic 
mspections during the maintenance life of a MACS project. 

Cost-5hare Funding Limits 

Costs for Installing BMPs vary depending on the site being protected, the scope of the 
problem, and local construction costs. Following are the maximum levels of assistance 
available: 

Animal Waste Treatment and Containment Projects 
• Up to $100,000 per project, with a maximum of $150,000 per farm, when combined with other 

BMPs ' . 

All Other BMPs 
• Up to $35,000 per project.. with a maximum ~ $75,000 perfarm. 

A flat rate ceiling applies to all BMP components. Under the ceiling, average allowable 
rates for materials and services required to install a BM? are established annuaDy tor each 

Maryland Nutrient Managemerrt Program 



county. Actual MAGS grant amounts are based on applying these standard flat rates to 'the 
eligible components approved for each project. 

MACS Practices Requiring a Nutrient Management Plan 

Waste storage structures, waste treatment lagoons, heavy use area protection ,and dead 
bird composting facilities require a nutrient management plan prepared by an MDA certified and 
ncensed nutrient management consultant as part of the eltgibility requirements ISlder the MAGS 
program. FolloV(ing Is' a brief summary of eligible practices. 

Waste Storage Structure 

Description: A fabricated strucbJre for temporary storage of animal waste. 
Purpose: This practice is intended to prevent or aoate pollution ,of the waters of the State by 
construction of a storage facitity for animal waste as a component of a waste management 
system. 
Condition: This practice applies where there is need for fabricated structures to temporarily 
store liquid, slurry or solid livestock manure or other agricultural wastes untif they can be 
treated, utfllzed, recycled, or otherwise disposed of in a safe manner. 

Dead Bird Composting Facll/ty 

Description: A roofed structure designed for ·the composting of the nonnal daily accumulation of 
dead birds from a poultry growing or breeding operation.. 
Purpose: This practice is intended to eliminate the on-site burial of large numbers of carcasses 
as 'the principal disposa,l method of a poultry operation, 1hus reducing the potential for -'\ 
groundwater. contamination. When property managed, composting greatly reduces the volume _ j 
of carcasses, kills most pathogens, prevents odors, and produces a stable, odorless, humus--Uke 
material which is useful as fertilizer substitute and a soil amendment 
Condition: This practice applies where: 

1. Composting is needed to treat and manage organic waste material; 
2. Adequate area is available for Installation; 
3. -- Foundation materials -are-sufficiently stable;-- - ---- ---
4. Sufficient cropland is available for"proper compost utilization; and, 
5. State and local laws allow composting of animal carcasses. 

Waste Treatment Lagoon 

Description: An impoundment made by excavation, earthen fill, or a combination of both for the 
biological treatment of animal or other agriculture waste. 
Purpose: The purpose of this practice is to develop a waste management system that will 
provide biological treatment and storage of animal waste until it can be safely l,IHlized on 
cropland, This practice should be implemented where it Is necessary to preyent pollutants tram 
animal wastes or wastewater from reaching the waters of the State. 
Condition: Apply this practice to areas on farmland where animal wastes or wastewater from 
dairy operations constitute a significant pollutiOn hazard or to livestock. operations where 
wastewater or rainwater runoff is contributing to a water quality Issue. 

Heavy Use Area Protection 

Marylahd Nutrient M.nagemant Program 
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Description: Stabilization to protect an area on a farm which is being utilized-frequently and 
intensively by livestock or farm equipment 
Purpose: The purpose of this practice Is to stabilize facility areas on the farm which are 
distu rbed due to frequent and intense livestock or equipment use in orde r to prevent or abate 
pollution of the waters of the State. 
Condition:. This practice may be applied only to farms which have. been determined to have 
severe eroSion and water quality problems along areas of frequent and intense livestock use. 
and where there Is a need fOr propeny designed and artificial or vegetative cover crop in order 
to prevent the delivery of animal waste, sediment and nutrients to"the waters ·of·the State. 

MACS Guidelines and Procedures 

Since nutrient management plans and animal waste management system plans are 
required under the eligibiity guidellrtes or the MAGS 'program, it is importanHhat the applicant, 
local soil conservation district and nutrient management consultant coordinate -their efforts to 
assure consIstence In information. The desired storage period, ·the amount of waste generated, 
anticipated crop rotations, field acreage, and recommended timing of nutrient appltcations are 
essential components of both plans and cannot be developed independently. The following 
procedures should be followed to assure coordlnation of nutrient management to address 
MACS program requirement . 

1. A Joint meeting should be hel d between the applicant, the district ·staff person and·the 
nutrient management consultanl Such a meeting wlU facilitate exploration of various 
alternatives which could meet the farmer's needs and make the most efficient use of 
cost-share funds. 

2. A current nutn-ent management plan or a MAGS nutrient management certification form 
acknowJedglng commitment to obtain a nutrient management plan must accompany the 
MACS application. 

3. Only plans prepared by a certified operator or a nutrient management consultant . 
certified 'and licensed by the Maryland Department of Agriculture may be submitted in 
conjunction with a MACS project The plan should be signed by the certified operator or 
consultant includIng certification (and license) number. 

4. Updating and modifying the nutrient. management plan is an .ongoing process, and 
should be specified as such en the plan. 

5. If an applicant does not have adequate aaeage to apply the stored waste, the name and 
address of the recipient of the waste is requied to be Identified in the nutrient 
management plan along with information about the amount and approximate timing of 
waste being transported to the recipient The fanner receiving the waste is also required 
to have a nutrient management plan. The nutrient management consultant should follow 
up with landowners id~ntJfled as receiving waste from a cost-shared waste storage 
system. 

6. Cost-share applicants must examine and agree to their waste management plan and 
nutrient management plan before signing the MACS Agreement A copy of the required 
pages of the flutrlent management plan must accompany the MACS agreement when it 
Is signed and returned to MDA. Pages of the nutrient management plan that are 
required to be on file In the MAGS office are: 

Maryland Nutrjent Management Program 



A. The cover letter including comments and notes; 
B. The farm map; and, 
C. The crop fertility recommendations summary signed by the farmer. 

Recommendations for indrviduaJ fields do not need to be sent to the MAGS office. 

7. Nutrient management plans required for all MACS-funded animal waste management 
facilities and dead poultry composting facilities should be reviewed. and updated as 
necessary, at least once every three years by an MDA-certifled and licensed nutrient 
management consultant (or certified operator). 

"For more Infonnation of nutrient management pJans required under the MACS program. 
contact the local soli conservation district office or the MACS Program at 41G-841-5864 

MACS Cost-Share AsSistance for Nutrient Management Plan Preparation 

In fiscal year 1999. nutrient management· services became eligible for cost-share funding 
ihrough MACS. Farmers who hire 8 private certified consultant to develop or update their 
nutrient management plan can now apply to MACS for cost-share assistance. 

Maryland Nutrient Management Program 
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Incentives 

Tax Subtractions for Conservation Equipment 

The Maryland Income Tax Subtraction Modification for Conservation Equipment is available to 
help farmers offset costs associated with buying certain types of conservation equipment to 
control soil erosion, manage nutrients and protect water quality in streams, river:s and the 
Chesapeake Bay. A taxpayer is allowed a subtraction on his/her individual or corporate Mary­
land Tax Return equal to 100 percent of the cost .of buying and installing conservation tillage 
equipment, drills, rippers. Itquid manure injection equipment, poultry or livestock manure 
spreading equipment proVided they meet the following criteria: 

Conservation TIllage Equipment designed to minimize soil movement during agricul­
tural production 
• May be attached to other equipment 
• Must have been purchased after December 31, 1985 
• Must have a m'inlmum usefu(ltfe of four·years following the purchase date and be owned 

for at least three years after the tax subtraction is taken 

Deep No-Till Rippers used to address soil compaction in high residue cropping systems 
• Equipment must not Invert the soil profile 
• Must have been purchased after December 31, 2001 
• Must have a minimum useful life of four years foUowing the purchase date, and be owned 

'for at least three years after the tax subtraction is taken. 

Liquid Manure Injection Equipment designed to reduce nutrient 'runoff 
• May be attached to other equipment but may. not be used to inject sludge 
• Equipment must have been purchased after December 31 J 1989 
• Must have a minimum useful life offour years following the purchase date, and be owned 

for at least three years after the tax subtraction is taken. 

Poultry of Livestock Manure Spreading Equipment 
• Must be uS.ed to apply solid or liquid livestock waste according'to a curient. nutrient man-

agement plan . . 
• Must be capable of being calibrated to 1.0 ton/per acre to spread poultry manure and bed-

ding from normal poultry production . 
• Must have been purchased after December 31, 1997 and be owned for at least three years 

after the tax subtraction is taken. 

How to Certify the Equipment Expense 
Contact your local soli conservation disbict to obtain tne certification form and information 
about eligibility reqUirements for the subtraction modification. 
• Provide the soil conservation district with a dated receipt for the equipment purchase 
• The soil conseTVation dIstrict will forward the complete certification fonn to the Maryland 

Department of Agricu!tur~ for final approval 
• Operators receive two copies of the form - the original which accompanies their Maryland 

Tax Retum, and a copy for their records 
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Nutrient Management R~sources on the Internet 

Chesapeake Bay-States ' 

Maryland 

Maryland Department of Agriculture http;llwww.mda.state.md.us 

University of Maryland 
Agricultural Nutrient Management Program http://anmp.umd.edu 

. Nursery/Greenhouse Water & Nutrient Management http://www.nurserv:umd.edulnutrient.html 

Delaware 

Delaware Dept. of Agriculture - Nutrient Man~gement http://dda.deJaware.gov 

University of Del aware http://aa.udel.edufextensionlNutriManage/ 

Pennsylvania 

Pennsylvania Dept. of Agriculture 
http://www.69riculture.state.08.us/agriculture/cwplview. asp?;;; 129636 

Pennsylvania State University http://panutrientmgmt. cas. psu. edul 

/~ 



Nutrient Management Resou rces on the Internet 

Federal Government 

United States Department of Agriculture 
Natlonal Resources and Environment 

http://www,usda.gov/wps/portall1uVp/ s.7 0 AI7 0 10B?nav!ype=SU&navid=NATURAL RESOURCES 

USDA, National Agricultural Library, 
Water Quality Information Center 

USDA, Agricultural Resource Service . 

http://www.nal. usda. gov/wgic[ 

Pasture Systems· and Watershed Mariagement Research Unit 
. http:{/ars.usda,govJMalnfslte main. htm?niodecode=19"()2-0Q.-OO 

USDA. Natural Resources Conservation SerVice http://wWw,nrcs,usda.gov/ 

USDA, NRCS, Technical. Resources bttp:llwww.orcs.usda.Qov/technical 

USDA, NRCS, Technical Service Providers http://techreg.usda.gov 

(' 0\ 
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Virginia 

Virginia Dept of Conservation & Recreation hUp://Www.dcr.virginia.gov/soil & water/nutmgt.shtml 

Virginia Tech Cooperative Extension . 
http://WVN1.ext.vt.edu/coi-binMiebObjects/Docs.woafwafgetcat?cat=ir-nrem 

West Virginia 

West Virginia Dept of.Agriculture~Nutrient Mana'gement 
http://www.wvagriculture.org/programs/NutrientManagement/lntroduction.htm 

. West VIrginia University Cooperative Extension http://www.wvu.eduJ--agexten/wastmanglindex.html 

New York 

New York Dept. of Agriculture http://www.agmJst.state.ny.us/SoilWaterJindex. him I 

Cornell Cooperative Extension - Environmenf http://nmsp.ess. cornell. edul 

Cornell Manure Management Program http://www. manuremanagement. come II. edul 
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:MARYLAND NUTRIENT MANAGEM:ENT PROGRAM 
February 2005 

Announcing the Availability oftbe 
Nutrient Management Planning Software for Professionals "NuMan Pro" 

We are pleased to announce the availability of the Nutrient Management planning software program for Professionals 
c'NuMan Pro" developed by the University of Maryland College· of Agriculture and Natural Resources. The program will 
work on computers supporting Windows 95 (OSR2 or better), WindoW8 98, Windows NT4, Windows ME, Wmdows 
2000, and Windows XP operating systems. 

NuMan Pro represents the most advanced software available to complete Maryland nutrient management plans presented 
in 8 user-friendly Windows environment. A partial list of the nutrient management software program :features includes: 
fertil.i.zer recommendations for over 220 cropping management scenarios for forage, vegetable, and row crops; 
mineralization coefficients for 28 types of organic materials; multiple measurement units for fertilizers and organic 
materials; ability to handle split applications of the same or diffe~ent organic materials; electronic uploading and 
conversion of soil analyses files; calculation of crop P removal; support for P removal and manure transport plans; 
calculation of manure and sewage sludge N credits; extensive user help files; and over 300 cropping notes. 

NuMan Pro contains the Maryland Phosphorus Site Index (pSI) software and a simplified version of the Revised 
Universal Soil Loss Equation (RUSLE) model to estimate soil erosioo. losses in support of the Maryland PSI. A new waste 
balance component has been added that will allow users to determine ifwaste utilization for a particular waste material 

. within the nutrient management plan is properly balanced with waste production and waste storage capacity. A waste 
generation component has been developed that estimates manure production for almost any animal operation. These new 
components provide the nser witl;t the capabilities to meet the nutrient management requirements for confined animal 
feeding operations (CAFO). All Components of the program. are integrated and wade together in nutrient management 
planning. 

To order a copy of the Nutrient Management for Professionals (NuMan Pro) software program, plea~ complete the form 
below and send it with a check for $75 per copy, payable to the Universlty of Maryland, to the following address: 

Agrieul rural Nutrient Management Program 
Office of Technology Commercialization 
University of Maryland . 
6200 Baltimore Avenue, Suite 300 
Riverdale, MD 20737 

Telephone orders may be placed via credit card by calling 30 1 ~403-2711. Please provide aU information requested on 
order fOrm including aD- email address for notification of software upgrades. The NuMan Pro software is copyrighted and 
a separate copy should be purchased for each computer on which the program will be QSed. 

Order Form 

Please send __ copy/copies of the Nutrient Managetrlent for Professioca1s (NuMan Pro) software to: 

Name: ______ .....;.. ______________ MDA Certification #:._~ _______ _ 

A1filiatio~ _________________________________ ~ __________________________ ~ 

Ad~: ______________________________________________________ _ 

City: _____________ State: ________ Zip Code: ______ _ 

C_. Telephone: ______ _______ Fax: ________________ E-mail:. ________________ _ 

Enclosed is a check for $ __________ , payable to the University of Maryland. 
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Fact Sheet 789 

Fertilizer 
Recommendations 

.lorLandscape Trees and Shrubs 
(For Professional Grounds Managers and Landscape Contractors) 

Background Informatiqn 
Grounds managers play an important role 

in creating and maintaining a healthy envi­
ronment in Maryland. Studies reported by 
the Chesapeake Bay Progxamindicate that 
nutrients. sediments, and toxic substances 
are. polluting Maryland's ground and surface 
water. Grounds managers can help reduce 
their contribution of nutrients, sediments. 
and toxins by using envilonmentally sound 
practices while still making a profit. 

Events in the late 1990s led Maryland offi­
dals to take an even closer look at our state's 
water quality. As a result, the Maryland 
General Assembly passed the Water Quality 
Improvement Act (WQlA) of 1998.Tbe WOJA 
specifies that"all agriC\lltural .operatioru with 
annual incomes above $2,500, that apply 

. nutrients, whether in the form of commercial 
or organic fertilizers and/or manure, must . 
comply with this legislation. Farmers must . 
now have a nitrogen- and phosphorus-based 
plan, which must be implemented by 
December 31, 200~, or July lS, 2005, depend­
ing on the type of nutrients applied. In addi-

I tion, grounds managers and persons hired to 
apply nutrients (fertili2er) to land not used 
for agricultural purposes that is cumulatively 
10 or more acres, or land that is state-owned 
aIld of any size, are also included in the 
WQ)A. The 10 acres "cumulative" should be 
interpreted as includiilg several small lots 
(each lot under 10 acres) that together add 
up to 10 acres or more. Although grounds 
managers are not required to have nutrient 
management plans, they are required to apply 
fertilizer . according to. University of MaIyland 
Cooperative Extension recommendations, 
take soil tests, and keep records of those 
applications for 3 years. 

Records must inc! ude 
• soil test results, 
• I.Jlanagernent objectives, 
• total nutrients applied to the whole 

landscape. 
• date applied and rate of each applica­

tion(s), 
• location of application(s), and 
• the nutrient content of any fertilizer 

applied. 



Record keeping requirements and the regu­
lations regarding them became effective 
May 30, 2000. See the· Maryland Department 
of Agriculture COMAR (Code of Maryland) 
recommendations for a summary of penalties. 

University of Maryland 
Fertilizer Recommendations 

The University of Maryland Cooperative 
Extension (MCR) reco:mmends analyzing the 

. soil prior to any fertilize!' application. 
Analysis reveals any nutrient deficiencies . 
Once nutrient defidencies are determined, 
apply a fertilizer high in water insoluble 
nitrogen (WIN). 

Test Soil 
The goals of tree and shrub fertilization 

include overcoming obvious visual deficiencies 
that are confirmed by soil tests, increasing 
resistance to specific diseases and maintaining 
tree health. Before fertilizing, conduct a soil 
test to determine if any nutrients are deficient. 
With many horticultural plants MeE suggests 
that a foliar analysis be run in combination 
with a soil test to help-determine which num: 
ents are deficient and the degree of deficiency. 
Currently, there is little published data on the 
ideal foliar nutrient levels fo! all of the spedes 
of shade trees and landscape plants. Soil test 
Iesults should be used to determine the fertiliz­
er needs of landscape woody plants until fur­
ther dati is available on foliar analysis. Soil 
tests should be run a minimum of every 3 
years to determine the nutrient needs of the 
landscape plants. 

Secondary and micronutrient defidendes 
are closely related to soil pH. The pH should 
be corrected, if necessary, before the defi­
cient nutrient is applied to the soU. 
Correcting the pH will make nutrient avail­
ability optimal. Recent findings suggest that 
the optimum pH for ~ in Maryland is 
between 5.8 and 6.2. Most trees will perform 
well in this pH range. 
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]n general, young trees in good condition 
produce approximately 8 to 121ilches of 
growth on the main branches yearly. A soil 
test will indicate whether elements are in 
short supply. Fertiliz~r iiPplications should 
be based on the results-of this test. If the soil 
test shows optimum or excessive levels of 
phosphorus or potassium, no additional 
phosphorus or potassium needs to be 
applied. Keep in mind that the yearly rate of 
new twig growth for a tree varies depending 
on the species, soil.conditions, rainfall, and 
general environment However, as trees 
mature, the growth may be only balf as 
much and yet they are still healthy. 

Select the Proper Fertilizer 
There are many types of fertilizers avail­

able for use. Each one has speCific properties 
that make it different from another. A com~ 
plete fertilizer contains nitrogen, phosphorus 
and potaSSium, major nutrients required for 
plant growth. A commonly used complete 
fertilizer for trees and shrubs has a ratio of 
3:1:1, 3:1:2, or 3:1:3. An incomplete fertilizer 
lacks at least one of the three elements, N, P 
or K. These incomplete fertilizers are some­
times used to supply exact amounts of a spe­
cific element when necessary. Secondary and 
micro elements may also be included in some 
fertilizers. These elements will be listed 
under II guaranteed analysis. 1/ 

Slow-release fertilizers are preferred O'\1er 

qwCk-=release or -water-soluble--types-for-nutri­
ent management purposes. Another tenn for 
'slow release' is water-insoluble nltrogen 
(WIN). Slow-release fertilizers provide nitro­
gen more slowly than water-soluble sources .. 
The result is more uniform growth. Slow- ' 
release fertilizers are longer lasting and have 
a lower impact on the environment. Quick­
release fertilizers, OI water-soluble rutrogen, 
are good for restoting leaf nitrogen content 
with resulting green-up and should be used 
in moderation. The technical data sheet or 
label on the fertilizer bag should show that a 
minimum of SO percent of the nitrogen 
source is water insoluble (WIN) and the salt 
index is less than SO. (Note: Salt index is rel­
ative to sodium nitrate, NaN03, which has a 
salt index of 100.) 

Slow-release fertilizers should be applied at 
a rate of between 1 to 4 pounds of actual 

c 
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nitrogen per 1,000 square feet per applica­
tion. Apply no more than a total of 4 pounds 
of actual nitrogen per 1,000 square feet annu­
ally. Quick release fertilizers should only be 
used when the objectives' of fertilization can­
not be met with a slow-release fertilizer. 
When using qUick-release fertilizers, rates 
should be between 1 to 3 pounds of actual 
nitrogen per 1,000 square feet per application 
and shall not exceed 3 pounds of actual nitro­
gen per 1,000 square feet annually. The com­
bination of slow and quick release fertilizers 
should not exceed the maximum recommen­
dation of 4 pounds ·of actual nitrogen per 
year. All of the fertilizer does not need to be 
applied at one time. Split applications of two 
more applications, at lower rates, may be 
more beneficial and reduce the chance of 
runoff. Terms such as mDU, sulfur-coated 
urea, resin-coated urea, and nitIoform indi­
cate slow-release fertilizers. 

In order to avoid movement into streams 
or groundwater, it is usually best to choose a 
slow-release form of nitro­
gen. Fertilizers, with at least 
SO percent of their N as WIN 
are considered slow-release. 

Calculate Fertilization 
Area and Application 
Rate 

Fertilizer should be 
appUeq where shrub and 
tree roots are present. The 
root spread varies with plant 
species and with several . 
species the roots extend 
beyond the ddpline of the 
plant. Knowledge of the 
plant species and its root 
growth habits will help in 
directing the fertilizer appli­
cation. In the absence of 
information on the root 
habits, direct fertilizer appli­
cations within the drtpline 
area of the plant; The 
drlpline is defined as the area 
directly below the canopy of 
the tree. 

Define the area to be fertil­
ized prior to application. 

Shape 

Square 
or Rectangle 

mangle 

Circle 

I 
Consider root accessibility and location, fer­
tilization objectives (rate of growth desired), 

I
· and plant species (e.g., ericaceous, broadleaf, 

or deciduous) when determining the target 
I area to be fertilized. 

I The target fertilization area for trees 'and 
shrubs is generally the area within the 
dripline of the plant. For some aggressively 

3 

rooting plants such as Norway maple and 
pin oak, an area 1.5 times the dripline area 
can be considered the target area to be fertil­
ized. Inaccessible and paved surfaces should 
not be induded in the target area. If one tar­
get area overlaps a second target area, use 
the shared area only once when calculating 
the total area to be fertilized. 

The area, or square footage, of some com· 
man shapes is listed in the chart below. The 
area is always written as square feet (ft2). 

Area Formula 

Length X Width A=LxW 

~Base X Height A == MBx H 
, 

3.14 X Radius Squared A=:; m 2 (n=3.14) 
- .... \ ... ' '. ' .' . .' 

.. , . .,' 



Calculation of area for fertilizer 
application 

Example: 

How much 36-12-12 fertilizer is needed to 
fertilize a 20-foot diameter spread, estab­
lished red maple? See Figure 1. 

I 

k-- DRIP LINE 
I 

r----, ..... --------t Ff-ir!1 LlZAT/()/oJ AFfE A 

.-!--L-~ , 
I 

Figure 1. Example of drlpline and fertilization area. 

Solution: 
This is a three-step problem. The first step 

is to determine .the area to.be fertilized. The 
second step is to calculate the amount of 
actual nitrogen needed. The thiId step is to 
convert the amount of actual nitrogen need­
ed into the amount of fertilizer needed. 

Step 1. 
Since the diameter of the tree is 20 feet 

wide, the radius is one half the diameter 
(r =* D) 

r = ~ X 20 feet = 10 feet 

Now that the radius is mown, it is possi­
ble to calculate the area. 

A = nf"2. (r0=3.14) 

A='ltr2 

A = 3.14 X 10 112 = 
3.14 X 10 feet X 10 feet c: 314 sq. ft. 

4 

Step 2. 
Since this tree is established, we are using 

the lower fertilization rate of 2 pounds of 
nitrogen per 1,000 sq. ft. per year. 

X Ibs. of actual N 

314 ft2 

= 2lbs. ofactualN 

1,000 tt2 

x = 314 ft~ X 2 Ibs. of N 

1,000 ftz 

x = 628 Ibs. of N 

1.000 

X = 0.628 Ibs. of actual N 

Therefore, .628 lbs. of actual nitrogen 1s 
needed to fertilize a 2O-foot diameter estab­
lished tree. 

Step 3. 
To determine how much fertilizer is needed 

to deliver the O.6281bs. of actual nitrogen 
per sq. ft., use the follOwing formula. 

Total Product Needed = 

Application Rate 
(lbs. of N) 

% N in Product 
(expressed as a decimal) 

Total Amount of = 0.628 Ibs. of N 
36~ 12-12 Needed 

.36 

Total Amount of 36-12-12 Needed = 1.74 Ibs. 

Therefore, it takes 1.74 pounds of a 36-12-
12 fertl..li.zer to fertilize a 20-foot-wide estab­
lished red maple. 

How often to fertilize 
How much and how often to fertilize 

shade trees depends on your landscape ·goals 
and the current nutrient status of the soil. 
Small trees, where rapid growth is desired, 
should be fertilized annually. Split applica- . 
tions (spring, early summer) may have less 
chance of causing runoff. 

( 
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Established trees typically are fertiliZed 
once every 3 to 4 years, although most 
arborists prefer an annual application of a 
low level (1·2 Ibs NIl,OOO sq. ft./year) of 
nutrients because infrequent, high rates (3-4 
lbs N/l,OOO sq. ft./year) tend to contribute 
more to environmental contamination. 

Technically, fertilizer can be applied and is 
absQrbed by plants any time during the year 
as long as the soil is not frozen or too dry . 
. The best time of the year to fertilize shade 
trees With slow-release fertilizer runs from 
the fall through the late winter, before 
growth appears in the spring. If you are 
using quick-release'nitrogen sources, then 
spring to early summer is the best time for 
applications of fertilizer. Avoid applications 

\ during the period between late summer and 
when deciduous trees drop their leaves. 
Roots absorb fertilizer during the winter 
months as long as soil temperatures are 
above 40°F. Most N uptake is drlven by leaf 
growth active flushes. The nitrogen that is 
fall applied in slow-release form will be avail­
able for root uptake with the spring flush of 
growth. If turfgrass growing in the root zone 
of the tree is receiVing regular fertilization, 
then in many cases no additional nutrients 
may be required. 

Fertilizer application methods 
For surface application all fertilizer should 

be uniformly distributed within the defined 
area of fertilization. Broadcast_the fertilizer in 
the area under the tree, beginning near the 
trunk to the dripline. Broadcasting on slopes 
greater than S-8 percent should be avoided. 
Surface application should not be made 
where surface runoff is likely to occur. 
Where runoff is likely or turf or ground cover 
exists, subsurface fertilization should be the 
preferred method of fertilization. 

For subsurface liquid fertilizer injection, 
the injection sites should be evenly distrib­
uted within the fertilization area. For liquid 
injection systems, the pressure should not 
exceed 200 pounds per square inch. Fertilizer 
should be evenly distributed between holes. 
See Figure 2. 

For subsurface dry fertilization, holes 
should be evenly spaced within the defined 
fertilization area. Holes should be 2 to 4 
in~hes in diameter, spaced 12 to 36 inches 
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FIgure 2. Example of guide to positioning fertilizer 
application holes beneath the tree canopy. 

apart, and 4 to 10 inches deep. See Figure 3. 
The fertilizer should be evenly distributed 
among the holes. The fertilizer should not be 
doser than 2 inches to the soil surface. 

Foliar applications, injections, or fertilizer 
implants should only be used when soil 
application of fertilizer is impractical or inet- . 
fective in achieVing fertilization objectives. 

An excessive concentration of fertilizer can 
burn the foliage. This damage is usuaUy 
caused by ammoniacal N or urea' N. Foliar 
fertilization is a common way to apply 
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Figure 3. Example of subsurface fertilization holes. 



chelated iron to plants suffering from iron 
chlorosis. The benefits of foliar application 
of nutrients are often only seen for one sea­
son for many of the micronutrtents. 

Fertilizing Evergreen and 
Deciduous Shrubs 

Broadcast a granular fertilizer (slow­
release is preferable) unifonnly on the soil 
under the shrub and a little beyond its 
dripline. Use an application rate of 2 to 3 
pounds of actual nitrogen per 1,000 square 
feet. A lower rate of nitrogen fertilizer is 
used around foundation plantings to reduce 
excessive growth and the resultant need for 
pruning and trimming. 

Ericaceous evergreens such as rhododen­
drons, azaleas, camellias, mountain laurel, 
pieris, and leucothoes perform best in an 
addic soil. They require a soil pH range of 
4.5 to 6.0. Fortunately, many undisturbed 
Maryland soils are already addle enough to 
grow these plants well. Soils in regions ' of the 
state with a limestone base are not suitable 
for these plants unless SpeCial procedures are 
used, to lower the soil pH. 

Two Prevalent Nutrient Problems in 
Landscape Plantings 

I ron chlorosis: 
A symptom of a soil with a high pH prob­

lem is iron chlorosis. Chlorosis is an inter­
veinal yello~g of new leaves. This defi­
ciency can be temporarily corrected by 
applications of chelated iron to the foliage 
or the soil. The soil pH should be corrected 
or the symptoms will gradually recur. If the 
pH is too high (aJ1<aline), sulfur and/or iron 
sulfate are applied to the soil to lower the 
pH. Follow the directions based on the 
results of a soil pH analysis. If chlorosis per­
sists, have the soil tested for manganese 
(Mn). Always test first to avoid misapplica­
tions. Keep in mind, chlorosis is also a sec­
ondary symptom of root rot or death of 
roots . Some conditions that can cause root 
death and chlorosis include poor soil 
drainage, over-watering, over-mulching, 
planting too deeply, magnesium deficiency, 
root nematodes, or a root injury. 

MagnesIum deficiency: 
In very sandy soils, magnesium defidency 

can also be a serious problem with add~lov­
ing plants. These symptoms generally appear 
as chlorosiS of older leaves and short, 
unhealthy new growth. Soil, or foliar, testing 
is the only accurate method to determine 
this deficiency. The deficiency can easily be 
corrected by applying 4 to 16 ounces of mag­
nesium sulfate (Epsom salts) per 100 square 
feet and irrigating thoroughly. 

Problems Caused by 
Excessive Fertilize r 

Fertilization can be beneficial to plants 
with a defidency. However, very high fertil- , 
izer concentrations can cause root ~a.mage to 
the plant. 

"Burn" is a term describing Visual symp­
toms of salinity due to over-application of 
fertilizeL Symptoms resemble those of 
drought dam,age because plants are injured 
by lack of water, even though suffident 
water may be present in the soil. 
Fertilization in droughty times of the season 

I is more likely to bum roots. 
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Excessive use of fertilizer in the landscape 
can contribute to the nitrogen and phosphO­
rus contamination of groundwater, streams, 
and ultimately the Chesapeake Bay. Most 
runoff problems are due to surface applica­
tions on-slopes and-paved-surfaces. _Ground­
water problems may result from fast-release 
fertilizers on sandy soils. It is very important 
to select the correct analysis fertilizer, use 
slow-release whenever possible, and always 
read the label instructions. 

Summary 
University of Maryland COoperative 
Extension Recommendations 

1. Test soil to determine 'nutrient defi­
dendes, then fertilize accordingly. 

2. Use a fertilizer containing at least 
SO percent WIN. 

3. Apply no more than 4 PO~4s of 
nitrogen per 1,000 square feet per 
year to trees and shrub~. 

4. Remove granular fertilizer from paved 
surfaces. . 

( 
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c. 

Depamnent of Environmental. Science and 
Technology 

MINERALIZATION RATES FOR ORGANIC NUTRIENT SOURCES 
(4107 update) 

% of Organic. Nitr~en Mineralized Each Year 

Manure Sources and Types 1st Year ~Year 
Year of Application After Application After Applicatiop 

cattle (dairy & beet) (*buffalo) 35 18 9 

poultry 
a caged.layers 60 10 5 
b. all other (*emus) 50 15 8 

swine (all types) 50 15 8 
horse (*ostriches) 20 10 5 

sheep (-goats, alpacas. camels. llamas) ~O 15 5 

chinchilla * 15 7 3 

rabbit' 5 2 1 
vegetable processing effluent I 40 15 8 

meat processing residuals I 50 10 5 

aquaculture waste (seml-solid)l 50 15 8 

aquaculture effluentl 80 5 0 

fisb emulsionl 80 5 0 

com gluten., alfalfa meal, peanut meal 1 85 10 5 

compost (if CIN<25) 1 5 0 0 

feather meal and crab meal l 60 10 5 
fish powder, hydro1yzedl 60 10 5 

seabird gauno' 60 10 5 

bloodmeaIl 65 10 5 
. - . -• Bued. on CQDSUllllUon with IUl.Imal. nutrlliouisu, 5pCCICS III pateIllhcsb lin' ll1ullar In diet aud cijgcstive system to Iho animal abou.t 'MIich 

~OII daIs. are available.. 
I DaG based OIl vaJnllS from Lbo litcroture arvalucs consllh:rcd best ~tD! by specili.llsts with expertise. In !he uce.. 

()OI) ~nl9 o'FAXC'OI)ll4-'1J'J5 

It"" cotES1UDENT ACIMl"IES lIUI1DING -NA'ruIIALnsooRCE SCIENCES AND t.UIIlSCAJ'I! ~ 0 cau.1lGl>PA!IX, MARyv'wolD'IG-ICD.!I 

l.Ot'A!. ~ 0 tJ.S.1>El>AJtI}.(E)l\' Of ACDUCULlUIl'l! c:oonRAT1NO'EQUAL~~ 

W'NIV.AIllIIt.tJ).!D.EIJIA~ 





Government Agency Contacts 
(-

Maryland" Department of Agriculture Maryland Department of the Environment 
Nutrient Management 410-841-5959 410-537 -3000 800-633-6101 
Agricultural Cost-Share 41D-841-5864 

USDA·NRCS 410-757-0861 
Region 1: 
Allegany, Garrett, Washington CounUes DNR, Tributary Team Coordinator 

301-722-9193 410-260-8988 
Region 2: 
Frederick, Carroll, Howard, Montgomery Maryland Cooperative Extension Service 

301-694-9290 Nutrient Management Coordinator 
Region 3: 301-405-1319 
Anne Arundel, Calvert, Charles, Prince 
George's, St. Mary's 410-841-5959 Allegany 301-724-3320 

Anne Arundel 410-222-6759 
Region 4: Baltimore City 410-856-1850 
Harford, Baltimore, Cecil, Kent Counties Baltimore County 410-666-1024 

410-838-6181 Calvert 410-535-3662 
Region 5: Caroline 410-479-4030 
Caroline, Dorchester, Talbot, Queen Anne's Carroll 41 0-386-2760 

410-479-4929 Cecil 41 0-996-5280 
Region 6: Chanes 301-934-5403 
Wicomico, Somerset, Worcester Counties Dorchester 41 0-228-8800 

..... -.. 410-677-0802 Frederick 301-694-1594 ( 
Garrett 301-334-6960 

Soil Conservation Districts Harford 410-638-3255 
Allegany 301-777-1747 Howard 410-313-2707 
Anne Arundel 410-571-6757 Kent 410-778-1661 
BaHimore County 410-686-1188 Montgomery 301-590-9638 
Calvert 410-535-1521 Prince George's 301-868-9366 
Caroline 410-479-1202 Queen Anne's 410~758-0166 
Carroll 410-848-8200 St. Mary's 301-475-4482 
Catoctin 301-695-2803 Somerset 410-651-1350 
Cecil 41 0-398-4411 Talbot 410-822-1244 
Charles 301-934-9588 Washington 301-791-1304 
Dorchester 410-228-5640 Wicomico 410-729-6141 
Frederick 301-695-2803 Worcester 410-632-1972 
Garrett 301-334-6950 
Harford 410-838-6181 Home & Garden Information Center 
Howard 410-489-7987 800-342-2507 
Kent 410-n8-5150 
Montgomery 301-590-2855 
Prince George's " 301-574-5162 
Queen Anne's 410-758-3138 
St. Mary's 301-475-8402 
Somerset 410-651-1575 
Talbot 410-822-15n 

.,' Washington 301-797-6821 
Wicomico 410-546-4777 
Worcester 410-832-5439 




