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STATE OF UTAH : Scott M. Matheson, Governor
NATURAL RESOURCES Temple A. Reynolds, Executive Director
Oll, Gas & Mining v Dr. G. A. (Jim) Shirazi, Division Director

4241 State Office Building - Salt Lake City, UT 84114 - 801-533-5771
_ August 17, 1983

Reclamation Biologist
Kaiser Steel Corporatmn .
Raton Coal Properties =~ :
- Raton, New Mexico 87740 -

~ . 'RE: Sunmyside Mine ACR Response
.-+~ Sunnyside Mine
~.=.  ACT/007/007, Folder #2

+. Carbon County, Utah

+ - As you know, several questions were ra:l.sed in the Apparent Oompleteness
Review of the Slnmyside Mine MRP' concerning the adequacy and acceptability of
Kaiser's vegetation sampling program and of the results presented. As a
’ .resultofdlscussmsmthl(aiserandtherconsultantrevmwing the MRP, the

: ‘followmg strategy is suggested. L

Ka:.ser should present & plan, for evaluating revegetat:.on success  on’

reclaimed areas based on existing reference areas. The plan should include

- acceptable methodology: to make: that: comparison. Enclosed is a detailed

" writeup for an acceptable; method for the determination of revegetation BT
- success. ’]hisieoneofseveralwhichcouldbeaccepted B s

If such a plan is presented by’:Kaisen in their AR response and found
' acoeptable, much: of the vegetation information previously subm1tted could be
Sk considered adequate to address Umf 783.19~ e ,
. Ifyouhave anyquestions, please feel free to call.
' ’ L i Sincerely, _

. RECLAMATION BICLOGIST

. 5 -an equol opporfunx'ry emp!oyer pleose recycle - paper
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Suggested Procedure

To effect bond release on revegetated areas, the applicant will measure’
the required variables (herbaceous strata cover and shrub/tree density) once
per year in each revegetated community and corresponding reference area,
during each of the last two years of the 10-year responsibility period.
Measurements will occur during the same month and with the same methodology.
In addition to parameter measurement and testing, a discussion will be pro-
vided with regard to species composition of the revegetated area with respect
to the corresponding reference area and/or the approved post-mining land use.
This discussion may include use of a similarity index or other similar method
of comparison.

For each revegetated area that has entered the final two years of the
responsibility period, the required, parameters for testing are:

- Estimated mean (;) cover and density for each post-mining revege-
tation type and corresponding reference area.

. Variance of the estimated mean (s2) for cover and density for each
post-mining revegetated type and corresponding reference area.

These parameters will be determined using consistent methodology especially
between each revegetated type and its corresponding reference area.

Once sampling for these parameters has begun, it will continue on each
revegetated type and corresponding reference area until

= the number of cover or density samples taken from the ith revege-
tated type or corresponding reference area.

the minimum number of samples necessary to satisfy required sta-
tistical criteria and
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nm = (ta si) / (Axi)

where t = value from t table (two-tailed) for a given probability level
(90% for herbaceous communities, 80% for shrub communities) with
nj-1 degrees of freedom
= desired probability level (80% or 90%)
sj“ = sample variance from the ith revegetated type or corresponding
reference area from the samples taken so far
A = percent change in the sample mean desired to be detected (10%)
and entered into the equation as 0.1. '
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;i = sample mean from the ith revegetated type or corresponding
reference area from the samples taken so far.

Once sampling has satisfied the 1nequa11ty above (nj > np) for each
variable (cover and density) for each revegetated type and corresponding
reference area, testing for revegetation success or failure for that par-
ticular year may begin.

The standard testing between individual revegetated areas and correspond-
ing reference areas is recommended and is performed as follows:

First, the status of the following inequality should be determined for
both cover and density:

xrv -c xrf-Z 0

where: X o= estimated mean cover or density taken from the ith revegetated
type
’ xrf = estimated mean taken from the corresponding reference area

C = allowable reduction from the reference area standard for cover
(C = 0.7) or density (C = 0.9). NOTE: This coefficient
represents the leniency allowed for a primary post-mining land
use of wildlife habitat pursuant to UMC 817. 116 (b.3.iv) and
UMC 817 117 (c.3.i).

If this inequality fails for any given variable, then the following steps must
be taken, otherwise the test has been passed.

In the event of the above fallure, the comparison statistic (t ) is

calculated for the g?lled variable, as follows: . L~
2 2
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£ = (Srf/nrf) ta,rf (srv/nrv) a,Xv

2 2
(Srf/nrf) + (Srv/nrv)

where: 2

s = sample variance for the reference area of the ith
rf
revegetated type
nrf = sample size for the reference area of the ith revegetated
type
ta £ tabular "t" value (two—-tailed) for n__-1 degrees of freedom at
’

the selected level of alpha (a) wheré a = 0.05 for her-
baceous cover and 0.10 for shrub density)
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J/// 32 = sémple variance of the ith revegetated type

nyy = sample size of the ith revegetated type
tq,rv = tabular "t" value (two-tailed) for Nyy~1 degrees of freedom
at the selected level of alpha (herbaceous cover a= 0.05, for
shrub density a = 0.10) ’

This comparison statistic is then compared with the sample "t'"™ statistic
calculated from the data as follows:

(xrv -c xrf)

j(siv/nrv) * (sif/nrf)
Follvn Tt ?of 7%——’
HEH

then the test has been successful for the given variable, revegetated type, .-

and year. If this inequality is false, then the test has failed and

appropriate measures should be taken (i.e. waiting for the next season's

data). When this inequality (xpy = C Xrf > 0) or the inequality immediately

above q t'l.z tJ is true for the last two years of the responsibility L~
period fof 'bo ver and density, then conditions for bond release have been

met for the tested| revegetated type. :
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and if:
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