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| nt roducti on

Thi s policy describes the criteria and procedures for determ ning
Phase 111 success standards for areas being restored to cropl and.

Pursuant to t he Arkansas Surface Coal M ning and Recl amati on Code
(ASCMRC) Secti on 816. 116(b) (2), ground cover and soil productivity
success of revegetation on cropland, shall be determ ned on the
basis of crop production.

The permttee is responsible for determ ning and nmeasuring
production, and submtting this data to the Director for
eval uati on. Procedures for making these determ nations are
described in this docunent.

Success Standards and Measurenent Frequency

A. CGeneral Revegetation Requirement for G ound Cover
1. Fol l owi ng cropland soil replacenent, the soil surface
shall be stabilized with a vegetative cover or other
means that effectively controls soil |loss by w nd and

wat er er osi on.

2. Ground cover shall consist of the species or species
m xture whi ch has been approved in the permt or other
acceptabl e practice as reconmended by t he USDA Nat ur al
Resources Conservation Service (NRCS) for use in that
area. Exanples of sone acceptable plant species are
listed in Appendix L.

B. Crop Production on Cropl and

1. The success standard for cropl and shall be determ ned on
t he basis of crop production. Crop production shall be
consi dered successful if it is not less than ninety
percent (90% of the production of the approved success
standard with a ninety percent (90% statistical
confidence interval

Crop production shall be neasured for any two (2)of the
| ast four (4) years of the five (5) year responsibility
peri od. Hay may be used tw ce, but other crops comonly
grown in the area may al so be used.

2. Crop Production for cropland shall be determ ned by one
of the follow ng methods:

a. Randonmly selected representative sanples, ref;
Appendices A B, E, F, I, K
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b. Whol e site harvest, ref; Appendices C, G H, |, J,
K.
cC. Representative test plots, ref; Appendices A B, C,
E, G H I, J, and K
C. Sel ection of Success Standard
1. Success i n revegetation of cropl and shall be deterni ned

on the basis of crop production fromthe m ned area as
conpared to approved reference areas or ot her technical
gui dance procedures. The reference crops chosen nust
consi st of forages and/ or rowcrops conmonly growninthe
area. Ahay crop may be used twice. The reference crops
chosen shall be selected fromcrops that are commonly
grown on cropl and.

| f hay is used for the two (2) cropping years, the county
USDA Nat ur al Resources Conservation Servi ce (NRCS) nust
verify that hay crops are conmonly grown on cropland in
t hat county. The row crop sel ected nust be verified by
t he USDA/ NRCS as t he npbst conmmonly grown crop with the
greatest rooting depth. This verificationw |l be done
when the plan is approved by the Director.

2. The sanpling techniques shall use a 90% statistica

confidence interval (i.e., one sided test with a .10
al pha error).

3. VWhenever productionis equal to or exceeds ninety percent
(90%9 of the approved standard, the statistical
confidence interval test does not have to be perforned.

4. Ar eas sel ected for the success standard or reference area
for production shall;

a. consi st of simlar plant species and diversity as
approved in the permt.

b. currently be managed under the sane |and use
desi gnati on as the proposed m ned rel ease area.

cC. consi st of soils of the same or simlar texture,
sl ope phase, simlar soil series, and be in the
sane | and capability class.

d. the test site and reference area nust all receive
t he sanme hi gh | evel of managenent usi ng accept abl e,
approved practices comon to the area.

e. be |l ocated in the general vicinity to the m ned
test area to elim nate weat her vari ations.



5. | f county average or target yields are selected as the
success standard, they will be established by the | ocal
county USDA/ NRCS. County average yields will vary from
year to year because of fluctuationsinthel ocal weat her
patterns. Because of this variability, target vyields
must be adj usted each year that data is submtted. The
target yields shall be representative of yi el ds expected
when usi ng hi gh management practi ces conmon to the area.

Sanpling Procedures

A.

Random Sanpl i ng

1. To assure that the sanples truly represent the vegetative
characteristics of the whol e rel ease and reference area,
the permttee nust use nethods that will provide 1) a

random sel ection of sanmpling sites, 2) a sanpling
t echni que unaffected by t he sanpler's preference, and 3)
sufficient sanples to represent the true nean of the
veget ati on characteristics.

2. Sanmpl i ng poi nts shall be random y | ocated by usingagrid
overlay on a map of the rel ease or reference area and by
choosi ng hori zontal and vertical coordi nates as descri bed
in Appendi x A. Each sanple point nust fall within the
rel ease or reference area boundaries and be within an
area having the vegetative cover type bei ng neasured.
ADDI Tl ONALLY, | F THE RELEASE AREA DOES NOT CONSI ST OF A
SI NGLE UNI' T, AT LEAST ONE SAMPLE POl NT MUST BE MEASURED
| N EACH NONCONTI GUOUS UNI T.

3. The permttee shall notify the Director ten (10) days
prior to conducting sanpling or other harvesting
operations to allow a representative fromthe state an
opportunity to nmonitor the sanpling procedures.

Sanpl i ng Techni ques
1. Sanpling Frames (Forage Production)

A sanmpling frame shall be an encl osure neasuring 2 square feet
capabl e of encl osing the sanple |location. A sanple |ocation
shall be established at each of the randomy chosen sites,
such that the center of the sanpling frame is the random
point. The permttee shall clip all the biomss within the
sanpling franme 2" above ground level. The biomass to be
clipped shall be fromall plant speci es growt h whose base | i es
withinthe sampling frame. This bi omass shall then be wei ghed
and recorded. As each franme is clipped and wei ghed, the
bi omass shall be put into a bag for later oven drying.
Sanpl es shal | be oven dried to a constant wei ght and r ewei ghed
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to determ ne dried weight. Al'l data collected from the

clippings withinthe sanpling frame shall be recorded in the
format presented in Appendi x B.

2. Whol e Area Harvesting (Forage Production or Row Crops)

| f whol e rel ease area harvesting i s chosen as the nethod for
data coll ection, theentire area or representative test plots
shal | be harvested and t he systemas outlined in Appendi ces C,
G H, and I shall be used for data analysis. This entails
counting all bales produced on the harvested areas and
mul tiplying this nunmber by the average wei ght of a randomy
sel ected nunber of bales. The nunmber of bales to count and
wei gh for any site would consist of ten (10) percent, or
fifteen (15) |l arge round bal es, whichever is greater; or ten
(10) percent or fifteen (15) small round bal es whi chever is
greater and converted to |l bs/ac by taking their average wei ght
and nul tiplying that figure tinmes the total nunber of bal es,
di vi ded by the nunmber of acres harvested.

To determ ne which bales to weigh, randonly sel ect a nunber
fromone to ten then count and wei gh every tenth (10th) bal e
thereafter until the m ni rumnunmber or 10%of the bal es have
been wei ghed. The first and | ast bal e of any nonconti guous
field or site should not be wei ghed. The bal es shall be
counted, but if the randomnunber falls on either of the two
bal es nentioned, either advance one bale or select the
i mmedi ate bale previous to the |ast bale produced.

If row crops are being used, the entire test plot will be
harvested. The sane statistical anal ysis procedure descri bed
in appendi x H shall be foll owed.

Refer to appendix G H, and | for hay production. Refer to
appendix C, H, and |I for row crop production.

3. Manual Sanpling on Row Crops

| f weat her conditions or other factors prevent nechani cal
harvesting, the Director nay approve a manual sanpling nmet hod
for row crops. Cenerally, this will involve harvesting a
statistically adequate nunber of random y chosen neasured row
| engths on the reference plot and the test plot. Operators
will not be allowed to use this systemwi thout theDirector's
prior approval. See attached Appendi x M

Est abl i shment of Representative Test Plots

The perm ttee may establish and harvest test plots to prove
productivity if the permttee can denonstrate that the test
pl ot statistically represents the cropland areas i nthe Phase
Il release area of which it is a part. Representative test
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pl ots may not represent nore than 400 acres.
This can be denonstrated as foll ows:

Step 1 - Finding Statistically Representative Plots

1. In order for this systemto be used, all the cropland
areas which are being consi dered for rel ease nmust be in
grass/ | egunes.

2. After 12 nonths have elapsed of +the five-year
responsibility period, the entire cropl and area shall be
sanpl ed for hay production using the sanple franme
procedure. A statistically adequate nunber of sanples
must be taken over the entire cropl and area, as outli ned
in Appendices A and E.

3. Addi tionally, several sub areas of the cropl and shall be
chosen as possi bl e candi dates for the representative test
pl ots. These sub areas nust consist of a m nimum of
three (3) plots, no smaller than one (1) acre each and
total at | east 5 percent of the entire cropl and acres or
a conbi ned total of 4 acres, whichever is greater, of the
area for which Phase IIl rel ease is desired. These areas
shal |l al so be sanpl ed using the sanple franme nmet hod and
a statistically adequate nunber of sanples at a 0.1 al pha
| evel .

4. Then, the data fromthe sanple frame procedure of the
entire cropland area shall be statistically conpared to
t he chosen subplots using at-test to determne, if the
subplots aretruly representative of the entire cropl and
area. |f the first chosen subplot fails the test, the
next chosen subpl ot shall be conpared, and so on, until
the required nunber of plots are found that have
statistically equal production to the entire cropl and
area. Variation of the subpl ots should not vary 10%nor e
or less than the entire cropl and area bei ng consi dered
representative of therelease area. It is suggestedthat
enough subpl ots be chosen as prospective test plots to
guarantee there wi I | be adequate acreage to statistically
represent production equal to the entire cropland area.

Step 2 - Use of the Test Plots

1. Once statistically representative test plots have been
chosen, they shall becone the test plots which wll
represent all the croplandinaparticul ar bond rel ease.

2. The | evel of managenment on t he recl ai med area nust be t he
sane as the |level of managenent on the area used to
establish the success standard.



3. At harvest, the yields from the test plots shall be
conpared to the yields from the reference plot to
determne if the test plot yields are equal to ninety
percent (90% or greater than the yield on the unm ned
cropland reference plot. |If the yield fromthe test
plots is not greater than ninety percent (90% of the
yield of the reference plot, then a statistical
confidence interval test will need to be determ ned. An
exanple is given in Appendi x H The yield data fromt he
test plots and reference plot shall be recorded on a form
as outlined in Appendix C

D. Ref erence Areas

Ref erence areas must be representative of soils, slope,
aspect, and vegetationinthe prem ned permt area. However,
in cases where differences exist because of the m xing of
several soil series onthereclained area or unavailability of
areference area as herein descri bed, yi el ds nust be adj ust ed
as outlined in Appendix I. For ease of calculation, this
adj ust ment shall always be made to the reference area yield.

REFERENCE AREA CROPS MUST BE UNDER THE SAME MANAGEMENT AS
CROPS | N THE RECLAI MED CROPLAND AREA. This neans:

- the sane seed, fertilizer, and pest nmanagenent techni ques
shal | be used;

- fertilizer rates shall be based on the same yield goal;

- the same tillage nmethods shall be used for seedbed
pr eparation;

- the same, pl anting and harvest dates, rowspaci ng, and pl ant
popul ati ons shall be used; and

- any other commonly used nanagenent techni ques not |isted
above such as adequate weed and insect control may be used
provi ded the cropl and test sites and/or test plots, and the
reference plot are treated identically.

Ref erence areas shall consist of a single plot (whole plot) at
| east four (4) acres in size. Ei ther statistically adequate
subsanpling or whole plot harvesting may be used to determ ne
yields. All reference areas nmust have prior approval fromthe
Di rector before production data can be used.

Ref erence pl ot crop yields nust be reasonably conparable to the
county average for the given crop. Reference yields which are | ess
t han ei ghty percent (80% of the county average are hi ghly suspect
and may be rejected.
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Ref erence areas may be used as a standard for several m nes or bond
rel ease areas inthevicinity, with prior approval of the Director.
Ref erence areas may be |ocated on undi sturbed acreage within
permtted areas. |If not solocated, the permttee nust obtainfrom
the | andowner (s) a witten agreenent all ow ng use of the property
as a reference area and allowing right of entry for regulatory
per sonnel .

VWhen rel ease areas and reference plots fall on different soi
series, adjustnments nust be nade to conpensate for the productivity
difference. The NRCS county soil series predicted average yield
shall be used for this purpose. For ease of calculation, this
adj ust mrent shal |l al ways be made to the reference area yield. EACH
REFERENCE PLOT SAMPLI NG FRAME OR VWHOLE FI ELD REFERENCE PLOT YI ELD
MUST BE ADJUSTED BEFORE Y| ELD COMPARI SON OR T- TEST STATI STI CS MAY
BE CALCULATED. See Appendix I.

E. Ot her Requirements for Productivity Testing on Cropl and.
Crops chosen for proving productivity on cropland nust:

- be selected fromcrops commonly grown in the county. Hay
may be used for both of the two years.

- be fertilized and top-dressed according to soil tests;

- be conprised of certifiedseed, preferably a cultivar which
is resistant to comon crop specific diseases (e.g.,
Phyt ophora root rot on soybeans).

- be properly inoculated wth appropriate rhizobia.
Her baceous crops nust be an approved grass or grass and | egune
m xture;

- receive the sanme managenent practices as crops on unm ned
cropland in the surrounding area. Thi s includes proper
application and timng of herbicides and insecticides in
general use in the surroundi ng area,;

- have row crop yi el ds adj usted for noisture (Appendi x C and
J). Moisture content shall be docunented by the individual
perform ng the test and the nethod used shall be identified.
Furthernore, all crop yi el ds nust be verified by an i ndi vi dual
who is know edgeabl e of agronom c practices but is not
directly affiliated with the m ning conpany. An affidavit,
whi ch must be signed by the individual verifying crop yields,
must acconmpany any submtted yield data. Refer to Appendi x
K.

If row crops are used, all nechanically harvested row crop
yi el d data nust be acconpani ed by:
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- a weight ticket froma governnent certified scale, which
i ncludes the name of the scal e operator;

- aconpleted Crop Surveyor Affidavit as shown i n Appendi x K;

- a statenent of the crop noisture content, the systemused
to nake that determ nation, and the name of the operator;

- copies of the soil anmendnment test reports and anounts of
amendnment s appl i ed.

Dat a Anal ysi s

| f the data shows t hat t he average producti on success has been net,
the permttee shall submt the data to the Director for reviewin
the format shown in Appendices B, C, and G

When the data indicates that the average production was
insufficient, but closetothe standards, the perm ttee may subm t
the data to the Director to determne if the production was
accept abl e when statistically conpared to the standards using a't
test at a 90-percent statistical confidence interval. ( See
Appendi ces F and H.)

Renmenber, rowcrop and rawsanpling frane yi eld data fromrecl ai ned
(m ned) areas and reference areas nust be adjusted for npisture.
(See Appendix J.) The sanme data fromreference (unm ned) areas
must then be adj usted by the NRCS county soil series productivity

figures, Appendix |, before statistical conparisons can be nmade.
Maps
A. Whenever a newPhase II| planis submttedtothe Director, it

must be acconpani ed by maps show ng:

1. the | ocation of the area covered by the plan (i.e., the
area proposed for release);

2. the | ocation of test and reference plots; and
3. all permt boundari es.
B. VWhenever data froma previously approved planis submttedto

the Director, it nust be acconpani ed by maps show ng:

1. the | ocation of test and reference plots;
2. the | ocation of each transect and sanple franme point;
3. t he area covered by the sanpling; and

4. all permt boundaries.



VI. Mtigation Plan

Productivity nmust "pass" at | east two sanpling years by the fifth year.
I f productivity is not achieved by these dates, the permttee nust
submt a mtigation plan to the Director which includes the foll ow ng:

A. a statenent outlining the problem

B. a discussion of what practices, beyond normal farm ng
practices, the operator intends to use to enable the area to
finally neet the rel ease standards; and

C. a new Phase I1Il liability rel ease plan.

| f renovation, soil substitution, or any other practice which
constitutes augnentationis enployed, the five-year responsibility
period shall restart when the mtigation planis approved and t he
practices are conpl et ed.
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APPENDI X A

Sel ecti on of Random Sanpling Sites

The permttee shall use X and Y grid coordinates in establishing the
| ocation of sanpling sites on the reclainmed area (and on the reference
area, if a reference area standard is used).

A grid shall be placed or drawn on the map containing the areas to be
sanpled. The grid nust be | arge enough so that all of the rel ease or
reference area is covered by the grid (seedrawing in Figure 1). Al so,
the grid pattern shall be such that the axes are 200 feet apart or
cl oser.

The X and Y axes shal |l be nunbered i n consecutive order begi nning at the
extreme | ower left point of the grid (this point being 1).

The permttee shall generate randomnunber pairs for each X and Y axi s
conbi nati on needed. For exanple, if five (5) sanplinglocations areto
be established, the permttee nmust generate five (5) random nunber
pairs. The randomnunbers table shown in Table 1 may be used to choose
t he nunmbers needed. The table is used as foll ows:

Step 1) Choose an axis to work on (X or Y).

Step 2) Flip a coin twice to determne a colum on which to start
(refer tocoinflip conbinations at the head of each col um).

Step 3) By beginning at the top of the colum selected, begin

review ng the nunmbers until a nunber that falls within the
range of those on the chosen grid axisis found. If the range
of nunbers on the axis is less than 10, then you will only
review the last digit of the nunbers in the colum. If the
range of nunbers is nore than 10 but | ess than 100, then the
last two digits will be revi ewed.

Step 4) Record the first nunber found.

Step 5) Begi nning after the |ast nunber found, continue down the
columm unti| anot her nunber is | ocated withinthe given range.
Record t hi s nunber and conti nue foll ow ng t he above procedure
until the required amount of nunbers is found and recorded.
| f you reach the bottomof the col um before you | ocat e enough
nunbers, proceed to one of the adjacent colums, starting
again at the top. Wen all colums have been used, begin
againwith the first colunm used, except reviewonly thefirst
(instead of the last) one or two digits of the nunbers in the
col umm.

Step 6) Af ter enough nunbers are generated for the first axis chosen,
restart the process at Step 1 for the other axis.
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APPENDI X A
Page 2

Af t er enough randomnunber pairs have been generated f or each
axis, locate the sanple points on the grid. [If a point(s)

falls outside the rel ease or reference area, a new point(s)
must be chosen as expl ai ned above.
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APPENDI X A
Table 1
A Set of Random Nunbers
Heads/ Heads Tails/Tails Heads/ Tai | s Tai | s/ Heads
Colum 1 Col um 2 Colum 3 Colum 4
6327 0983 3798 4679
2167 6484 9467 9058
3939 0407 1804 8827
4672 3865 5689 9878
8071 5185 5514 5008
9509 0603 7461 8550
6615 2588 3558 3349
4833 2422 9790 1183
5594 1809 6931 6571
9441 1699 3947 7702
7922 9812 7229 5252
9419 6494 8179 8065
6178 3556 2466 2495
2647 3961 7546 4799
0474 1839 6926 6534
9814 1577 8293 0301
0104 4579 0627 8667
1608 9470 4131 5345
9722 1557 0471 5498
4189 3582 3675 9461
9855 8088 9006 6897
5791 8234 1472 3421
0872 3310 0510 9046
8953 9809 8037 8376
2895 4319 6544 8953
0609 5248 8734 2498
0795 2464 6170 1063
1572 7371 7936 2841
4307 0294 6060 5194
4857 0197 2401 7005
1632 7189 6463 9830
0745 8034 7882 7152
0736 5110 5165 6571
8168 7924 5876 1407
7468 5313 2736 9010
6044 5420 3077 9070
6716 0059 3001 8871
9342 0169 6880 7986
5809 6048 9051 1151
1532 9715 7081 0109
5506 5812 5917 4415
4045 1751 2817 9958
5966 9930 6437 7279
6062 3296 5093 2503
4097 8379 5670 0614
6793 3999 4645 5143
7960 4853 0583 1920

1321 4067 8503 1604
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APPENDI X A
FI GURE 1

RANDOM PLOT LOCATI ONS GRI D OVERLAY

Random Random
Pl ot Nunber s
X Y
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3 9 6
4 9 9
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APPENDI X B

(Exanpl e of format for summarizing sanpling frame data.)
SUMMARY DATA FORM FOR SAMPLI NG FRAMES
Page of

Conpany Nane

Check One: ™ Reclainmed Area —~ Reference Area

Perm t No. (If reference area, indicate permt to
which data will be conpared)

Land Use

Acres in Sanmpling Area (A)

Nurmber of Sanmpl es Taken (n)

Dat e of Sanpling

NRCS Productivity Adjustnment Up/ Down (Appendix 1)

Wet (Recl ai med Area) (For Reference Plots)
Sanmpl e Wei ght in Oven Dry Weight NRCS Productivity Adjusted
Nunmber G ams in Gans (DW Weight/In Grams (ADW
SDW SADW

Recl ai nred Area Mean x = SDW =

or

Ref erence Area Mean O = SADW =
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APPENDI X C

DATA FORM FOR ROW CROP PRODUCTI ON DATA

Page of

Conpany Nane

Check: —~ Reclaimed Area ™ Reference Area

Perm t No. (If reference area, indicate permt to
whi ch data will be conpared)

Land Use

Acres in Sanmpling Area (A)

Dat e of Sanpling

NRCS Productivity Adjustment Up/ Down (Appendix 1)

Wei ght

Ti cket s/

Pounds Unadj ust ed (Recl ai nmed Area) (Reference Pl ots)

or Bushel s Wei ght or Moi sture Adjusted NRCS Productivity Adjusted
Strip No. Yi el d/ Acre Weight or Yield/ Acre Weight or Yield/Acre

Refer to Appendix J to calculate the yield per acre.
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APPENDI X D
d.f. t.100

1 3.078

2 1. 886

3 1.638

4 1.533

5 1.476

6 1. 440

7 1.415

8 1.397

9 1.383

10 1.372 Note: for the sanple adequacy
11 1.363 calculations and 1tail productivity
12 1. 356 conpari sons, use columm t. 100.
13 1. 350

14 1. 345

15 1.341

16 1.337

17 1.333

18 1.330

19 1.328

20 1.325

21 1.323

22 1.321

23 1.319

24 1.318

25 1.316

26 1.315

27 1.314

28 1.313

29 1.311

i nf. 1.282

From" Tabl e of Percentage Points of thet.Distribution.”™ Bionmetrika, Vol. 32
(1941), p.300. Reproduced by perm ssion of the Bionetrika Trustees.
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APPENDI X E

Exanpl e Use of Sanpl e Adequacy Fornmula for Hay Production Measurenents

In this exanple, the permttee has taken an initial group of ten (10)

randomy | ocated sanpling franes. The results of the sanpling are as
fol |l ows:
Oven Dry
Wei ght per
Sanmpl i ng
Franme Frame X X2
1 72.2 5,212. 84
2 80.0 6, 400. 00
3 22.0 484. 00
4 96. 5 9, 312. 25
5 100. 2 10, 040. 04
6 25.0 625. 00
7 81.0 6, 561. 00
8 96.0 9, 216. 00
9 100. 9 10, 180. 81
10 51.0 2, 601. 00
n=10 "X = 724.8 "X? = 60, 632. 94

Now we need to cal cul ate the variance, S$%

"X - n
S = n-1
or, put into words:
Squar e of
Sum of SUM of Al l
Al'l SQUARED _ Val ues
Val ues # of Franes

Vari ance = (Nunber of Frames - 1)
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APPENDI X E
Page 2

Fromthe data in the above exanple, we cal cul ate:

2)

(724.8)°2
60, 632.94 - 10

S = 9 = 899. 94

Det erm ni ng sanpl e adequacy:

Fromthe t table, we find t for a sanple size of 10.
n-1 = degrees of freedom

10-1 = 9 degrees of freedom for our exanple

Fromthe t table, locate the t statistic for 9 degrees of
freedom = 1. 383

The sanpl e adequacy formula is : N =(t?) (s?

(0.1x)2
Wher e:
(0.10)2 = 10% of nmean, squared. 10%of 72.48 = 7.248, so (7.248)?
= 52.53
O = the sanple nean
N = the nunber of sanples which will need to be taken
t2 =1t.100 table value, squared ( See Appendi x D)
$? = vari ance

Pl uggi ng these values into the sanple adequacy formula, we get:

(1.383?% (899. 94)
N = 52.53 = 32.76 = 33 sanpl es needed

Since we al ready have taken 10 sanpl es and t he sanpl e adequacy fornul a
tells us we need atotal of 33, an additional 23 sanples will need to be

t aken.

Now, when the 23 additional sanples have been taken, a new vari ance
must be cal cul ated and t he sanpl e adequacy fornmul a recal cul ated. This
istoascertainthat the additional sanples didn't sonehowi ncrease the
variance and thereforerequire still nore sanples. |f this happens, the
addi ti onal sanples nust be taken and the variance recalculated to

det erm ne sanpl e adequacy.
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Statistical Analysis on Sanpling Frame Data

I n perform ng statistical conparisons for hay producti on when sanpl e areas
are harvested, harvest results of the random y assi gned sanpl e areas will be
conpared using a t-test to ninety percent (90% of the target or reference
yieldw th aninety percent (90% confidence interval. The hypotheses should
be set up as foll ows:

Nul | hypothesis: Hay yield on rel ease area > 90% of target vyield.
Alternate hypothesis: Hay yield on release area < 90% of target vyield.

Ther e are many conmput er spreadsheets and stati stical progranstorunt-tests.
| f one cannot be |ocated, contact the Director.

If the NRCS target yield is used as a standard, the tonnage of forage
produced nust be divided by 22,687.5 to convert it to sanple frame weights.
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Data Form for Forage Crop Production Data Harvested as Bal ed Hay

Page of

Conpany Nane:

Ref erence Area: — Test Area: —

Permt: (If reference area, indicate permt to
whi ch data will be conpared)

Land Use:

Acres in Harvested Area: Pl ot or Area Nunber:

Nunmber of Bal es Harvested (B): Nunmber of Bal es Weighed (n):

NRCS Productivity Adjustment Up/ Down (Appendix 1):

Bal e Bal e Bal e Bal e
Wei ght  (x) Wei ght  (x) Wei ght  (x) Wei ght  (x)

X
Mean (0) = n =

BO
Test -area production per acre = A =
NRCS) BO
Ref erence- area producti on per acre = A =

If the test area production per acre is equal to or greater than the
reference production per acre, the test passes. If the test area production
isless than the reference, the statistical anal ysis needs to be run. Refer
to Appendi x H.
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Statistical Analysis on Wole Release Area Harvesting

In performng statistical conparisons for hay producti on when a whole field
is harvested, the weights of either ten (10) percent or fifteen (15) snmal
bal es, whi chever is greater; or ten (10) percent or fifteen (15) round bal es
whi chever is greater; are converted to | bs./ac. and conpared to one hundred
(100) percent of the reference or target yield, using a ninety (90) percent
or greater statistical confidence |level as approved by the Director in
consultation with the USDA/ NRCS fol | ows:

Nul | hypot hesis: Hay yield onrelease area > 100%reference or target yield

Al ternate hypothesis: Hay yield on rel ease area < 100%reference or target
yield

Exanpl e: Size of release area: 40 acres
Nunmber of bal es harvested: 125
Nunmber of bal es wei ghed: 15

Rel ease Area Harvest Data

NRCS Productivity Adjusted

Wei ght Per 100% Ref erence Area
Round Bal e (x) x? or Target Yield
-1 bs-
1,100 1,210, 000
1, 000 1, 000, 000 3,200 | bs/ac
975 950, 625
900 810, 000
1, 000 1, 000, 000
1, 100 1,210, 000
1, 000 1, 000, 000
900 810, 000
1,025 1, 050, 625
1, 000 1, 000, 000
875 765, 625
975 950, 625
1, 000 1, 000, 000
1, 100 1,210, 000
1,150 1,322,500
"x = 15,100 "x2 = 15,290, 000

"X 15,100
n

Mean (0) = = 15 = 1006.7 x 125 + 40 acres = 3145.9 = 3146



St andard Devi ation (s) -

11
X
N
1
[ |
X
N

15, 290, 000 - 228,010, 000
r 15,100
14

190, 000 = s 13,571. 4 = 116.5
r 14

To determ ne the t-value, refer to Appendix D.
The degree of freedomis the nunber of sanples mnus "1".

We had 15 sanples, subtracting 1 = 14.

Fourteen (14) degrees of freedom = 1.345 from colum t. 100.

Therefore, the fornula to calculate t value fromthe harvest data is:

10, - O0,] = 13,146 - 3,200/ = 1.79
S? 116. 5
sSn sl15

Since 1.79 > 1.345, the null hypothesis is accepted. Crop yield data from
the test area is not different fromthe yield fromthe reference area.
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Yield Adjustnments for Rel ease Areas Due to
Differing Soil Series

Wien test plots and reference plots fall on different soil series, adjustnents nmnust
be made to conpensate for the productivity difference. The soil productivity shal
be established by the NRCS from a site-specific investigation, or derived from
establ i shed inproved managenent yields for the type soil(s) in the appropriate Soil
Conservation Service (NRCS) County Soil Survey. For ease of calculation, this
adj ust nent shall always be made to the reference area yield.

Exanpl e 1: Ber mudagr ass Past ur el and

Consider a case in which there are three soil types (or conplexes) on a permt site
covering 100 acres in Johnson County. The soils types are Cane fine sandy | oam
(abbreviated CaB), which covers 40 acres; Leadvale silt loam (LeB), which covers 20
acres; and Leesburg-Enders Association (LBD), which covers 40 acres. The appropriate
ber mudagr ass i nproved nanagenent yields fromthe soil survey manual are:

Soil Series Yieldin AUM*?*
CaB 6.0
LeB 6.5
LBD No yield provided

*AUM - Animal unit nonths. According to the Range Handbook (1997),one A UM is
equal to 790 air-dried pounds of grass per acre.

In those cases such as the LBD soils when no yield figures are available, the
potential range production for normal years can be used as a substitute production
figure. The LBD is an exanple of a soil conplex conposed of two different soils wth

different range yield potentials. The Leesburg portion has a nornal potential range
yield of 4,345 pounds per acre while the Enders portion has a nornal potential range
yield of 3,950 pounds per acre. Since these nmake up roughly equivalent proportions

of the soil conplex, the two figures can be averaged to nake a yield for the soi
as a whol e.

Using the information provided above, the soil types can be assumed to have the
foll owi ng bernudagrass productivities and weighting factors based on the percentage
of area of the site.

Soi |l Series Productivity Wi ghti ng Factor
CaB 4,740 | bs/ acre 0. 40
LeB 5,135 | bs/ acre 0. 20
LBD 4,148 | bs/ acre 0. 40

The technical productivity standard is as foll ows:

(4, 740)(0.40) + (5,135)(0.20) + (4,148)(0.40) =
1,896 + 1,027 + 1,659 = 4,582 pounds per acre
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The reference area for this permt is located on a Cane fine sandy loam with a
productivity of 4,740 |bs./acre. In this situation, the test plot has a productivity
that is 3.3% lower than the reference plot; therefore, the reference plot yield is
adj usted downward by 3. 3%

If the reference area is on the Leeburg-Enders Association, the productivity is 4,148
| bs./acre. In this situation, the test plot has a productivity that is 10.5% higher

than the reference plot; therefore, the reference plot yield is adjusted upward by
10. 5%



25
APPENDI X J
Yl ELD ADJUSTMENT FOR MO STURE

Schedul e of adjusted noisture contents for sone crops:

Corn 15. 5% at 56 | bs/ bushe

Hay Ar dry

Sor ghum 13. 0% at 56 | bs/ bushe

Soybeans 13. 0% at 60 | bs/ bushe

Wheat 13. 5% at 60 | bs/ bushe
100 - M

Ya =100 - A x Y
wher e

M = noisture content of harvested grain determ ned before drying

>
I

adj usted moi sture content, for exanple, 15.5%for corn

Y

crop yield before noi sture adj ustnent
Ya = crop yield adjusted for noisture
Exanpl e:

Gven: 8,000 | bs. of corn from1.5 acre field, noisture content 22%

100- 22
To determ ne adjusted yield: 100-15.5 X 8,000 | bs. = 7,384.62 |Dbs.
To determ ne nunber of bushels: 7,.384.62 |Dbs.

56 | bs./bu. = 131.87 bu
To determ ne bushel s per acre: 131. 87 bu

1.5 acres = 87.91 bu./acre
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CRCOP SURVEYOR S AFFI DAVI T OF QUALI FI CATI ONS AND CRCP PRCDUCTI ON Y1l ELDS

Nane Pr of essi on

Busi ness Address

Phone

Certification

| have sufficient education and/or experience in agriculture to evaluate crop
activities enployed in the production of farm crops. | was present during the
harvest, and | concur with the yield results presented in this report. | am aware
that there are significant penalties for submtting false information and naking of
false statements, represetntations, or certifications in this docunent and

attachnents to this docunent.

Si gnat ure
STATE OF ARKANSAS )
) SS
COUNTY OF )
Appeared before ne this day of , 20

to ne known to be the person described in and who executed the foregoing instrument

and acknow edged that he/she executed the above as his/her free act and deed.

Notary Public
My Conmi ssi on Expires:
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Gasses of acceptable plant species* for permanent ground cover on agricultura
ar eas.
War m Season G asses Cool Season G asses
Bahi agr ass Paspal pum not at um Bl uegr ass Poa pratensis
Poa conpressa
Ber mudagr ass Cynodon dactyl on Redt op Agrostis gigantea
Bl uest ens Andr opogon L. O char dgr ass Dactylis glonerata

Schi zachyri um scopari um

Buf f al ogr ass Buchl oe dact yl oades Fescues Fest uca arundi nacea
Festuca pratensis
Dal | i sgrass Paspal pum di | at at um Ryegr ass Lol i um per enne
G amagr ass Bout el oua gracilis Wieat gr ass Agropyl on smthi
Bout el oua curti penul a
I ndi angr ass Sor ghast r um nut ans Legures
Lovegr ass Eragrostis curvul a Bird s Foot Lot us corni cul at us
Trefoil
Pani cgr ass Pani ¢ virgatum d overs Trifoliumpratense
Trifoliumrepens
Trifolium hyubridum
Lespedezas Lespedeza cuneat a
Vet ch Coronilla varia
Astragal us cicer
*At any time during the planning, reclanmation, and sanpling phases, the pernttee

may make a witten request that the SVMRD accept plant species not |isted here.
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Appendi X M
Procedure for Manual Iy Sanpling Row G ops

Randomy select locations to determ ne sanple adequacy. Fol | ow Appendi x
A and Appendix E instructions. The initial nunber of sanples to take for
corn are as foll ows:

Si ze of Area(acres) # Sanpl es
1 - 39 8
40 - 279 12
280 - 639 16
640 or nore 28

Determne the row width and select the length of row to measure 1/1000th
of an acre.

Row Wdth (inches) Length of Row per 1/1,000 acre
10 52 feet 3 inches
20 26 feet 2 inches
30 17 feet 5 inches
36 14 feet 6 inches
38 13 feet 9 inches
40 13 feet 1 inch

Locate the sanple site adjacent to the closest corn stal k.
Measure and mark the required row | ength.

Determne the 3rd and 4th ears of the row and tag these ears with a
rubber band. |f there are less than four ears in the first row, the | ast
ear and next to the last ear should be tagged. In case where a stalk has
nore than one ear, count the top ear first. (note: an ear of corn is
defined as a cob having at |east one kernel. The tagged ears wll be used
to determine the noisture content, and at least 250 grams of grain are
needed. If it does not appear that the 3rd and 4th ears wll supply 250
grans of grain for a noisture test, then the 5th, 6th, and or 7th ear
shoul d be included until at l[east 250 granms of corn is collected).

Husk all ears in the neasured length of row and snap the shank off as
cleanly as possible. Be sure to include the ears tagged for noisture

sanpl i ng.
Wi gh the husked ears using a bal ance scale to obtain a field weight.

After wei ghi ng, put the ears tagged for noi sture testing into
pol yet hyl ene bags and seal. Mark the bags by sanple and field nunber.

Repeat steps 3 through 8 for each sanpling point.

Al the ears saved for calculating noisture shall be brought to the
near est conmmer ci al certified grain handling facility +to determne
noi sture content and bushel weight. btain a scale ticket signed by an
individual certified to run these tests verifying the moisture and weight
per bushel .
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11. Cal culate the yield per acre for each sanple using this formul a:
AXx Bx Cx Ddivided by E = yield per acre
Wher e:

A = weight of all ears/sanple
B = 1,000 (portion of an acre represented)
C = ear corn to shell corn factor
D = Moi sture adjustnment factor
E = tested sanpl e wei ght per bushel
An exanple for figuring the moisture as described in Appendix J is as
fol | ows:
Adj. factor = 100 - M
100 - A
where: M= noisture content of grain at harvest
A = adjusted noi sture, exanple 15.5%for corn

12. Total all adjusted yields and figure an average yield.

13. Use the same above procedure when figuring yields from the reference
plots, adjust the NRCS Productivity Index and conpare the yields to the
test plots.

14. If you are using the county average as your reference yield, that yield
nmust be reduced by the state w de harvest |oss factor

B. Soybeans

Soybean yield estimates are nost accurate within three weeks of maturity.

1. Determ ne the nunber of feet of row needed to make 1/1000 of an acre from
the following table. This will be a sanple area
Lengt h of Lengt h of
Si ngl e Row Si ngl e Row
Row Wdth (in.) =1/1000 ac. Row Wdth (in.) =1/1000 ac
6 87 ft 1in 28 18 ft 8 in
7 74 ft 8 in 30 17 ft 5in
8 65 ft 4 in 32 16 ft 4 in
10 52 ft 3 in 36 14 ft 6 in
15 4 ft 10 in 38 13 ft 9in
20 26 ft 2in 40 13 ft 1in
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Count the nunber of plants in at least ten (10) different randomy
sel ected sanpl e areas and cal cul ate the average. See Appendi x A
Avg. = = A

Count the nunber of pods per plant on ten (10) randomy selected plants
from each sanple area. Divide the total plants by ten (10) and skip that
many plants to count after you count the first plant. Calculate the
aver age.

Avg. = =B
Cal cul ate pods/acre by multiplying plant popul ati on by pods/pl ant.

A x B= =C

Cal cul ate seeds/acre by nmultiplying pods per acre by an estimate of 2.5
seeds/ pod.

2.5 x C =D

Cal culate pounds/acre by dividing seeds/acre by an estimate of 2500
seeds/ pound.

D 2500= = E
Esti mate yield by dividing pounds/acre by 60 pounds per bushel.
E/ 60= = Yield

Use the sanple adequacy fornula, Appendix E, to deternine the nunber of
sanmpl es to take.

Total all the sanples and average to determine the yield from the test
plot. Conduct the testing on the reference crop by using this sane
procedure, adjust for NRCS Productivity Index and conpare the yields.

If county average target vyields are used for the standard, your average
yield must be reduced by the state w de harvest loss factor for that
year .

Sor ghum

Determ ne the nunmber of heads per acre. Count the nunber of heads in 100
ft. of row then calcul ate:

#num_heads X 43. 560 = #num heads/acre
100 ft of row Row space in ft.
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2. Determ ne the nunmber of kernels per head. This is a tw step process for
a) estimating the average nunber of spikelets per head, and b) estinmating
t he nunmber of kernels per spikelet.

a. Collect 10 heads from the 100 ft. sanple area. Count the nunber of
spi kel ets (branches from the nmain rachis) on each head. Total the
nunber of spikel ets counted.

Total # of spikelets = # of spikelets per head 10 heads

b. Collect 9 spikelets froma "typical head; 3 fromthe top, mddle and
bottom portions of the head. Count the nunber of kernels in each
spi kel et. Total the nunber of kernels counted.

Total # of kernels = # of kernels per spikelet 9 spikelets

The estimated nunber of kernels per head can be cal cul at ed:

# of spikelets x # of kernels = # of kernels per head per head per spikel et
3. Cal cul ate the nunber of kernels per acre using the results of steps 1 and
2.

# of heads/ac X # of kernels/head = # kernel s/ acre

4. Determne estimated yield. Sorghum averages approximately 15,000 seeds
per pound. Dyviding the nunber of estimated kernels per acre by the
approxi mate nunber of seeds per pound will estimate the nunber of pounds
per acre.

# nunber of Kkernels per acre = # of pounds/acre 15,000 kernels per pound

5. Divide the total pounds per acre by 56 to obtain the bushels per acre.

6. The reference plot shall be neasured using this sane procedure, adjust
for NRCS Productivity Index and conpare the vyields to the test plot
yi el ds.

7. The nunber of kernels per pound will vary due to growing conditions and

hybrid. It is not wunusual to have sorghum vary from 12,000 to 18, 000
seeds per pound. In estimating grain sorghum yields, it is suggested that
a range of kernels per pound values be used to get an idea of the
estimated high, low, and average yields for a particular situation.

8. Use the sanple adequacy fornula, Appendix E, to determine the nunber of
sanpl es needed to neasure productivity.
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