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RIPARIAN COMMUNITY
AT THE
HORIZON COAL MINE SITE

INTRODUCTION

A previous report was prepared by MT. NEBO SCIENTIFIC INC. called
“Vegetation Sampling at the Horizon Coal Mine Site” (January 1996). The data from
which this earlier study was based was taken in the summer of 1995. The riparian
community of the area was described in this study, but no quantitative sampling was
done for that report. This document is therefore intended to supplement the earlier
report, but also may stand alone as a separate document. Therefore, methodologies
used in sampling the riparian community were consistent with those used to sample
other vegetation communities of the area and follow those guidelines suggested by the

State of Utah, Division of Oil, Gas & Mining (DOGM).

General Site Description

A general site description of the entire proposed disturbed area was provided in
the aforementioned report. Because this document concentrates on the riparian area,

a brief description of this area follows.

A riparian and/or wet meadow area dissects the proposed disturbances of the
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Horizon Coal Mine. Most of the area is the site of previous mining activities that
caused disturbance to the surrounding plant communities. This disturbance included
the riparian area. This area does not appear to be consistent with the drainage as it
would have occurred naturally. It appears that the area has been somewhat leveled,
and when mining ceased, the water was allowed to flow over the level ground until it
reaches the downstream drainage. Consequently, the level ground with overland flow
of water has created somewhat of a wet meadow. A small, perennial stream of water

continues to flow in this area. The wet meadow was the focus of this study.

METHODS

Quantitative and qualitative data were taken on the riparian/wet meadow on July

12, 1996.

Transect and Quadrat Placement

Transect lines for sampling were placed along the stream channel of the
meadow. From these transect lines, random numbers were taken at right angles to
them so the quadrats would be placed in all moisture regimes of the meadow. In other
words, the wet, mesic and dryer vegetation of the meadow were sampled. These data

points were combined in the summaries to portray the meadow as a whole.



Cover and Composition

Cover estimates were made using ocular methods with meter square quadrats.
Species composition was also assessed from the quadrat data. Additional information
recorded on the raw data sheets were: estimated precipitation, slope, exposure,
grazing use, animal disturbance and other appropriate notes. Plant nomenclature

follows "A Utah Flora", (Welsh et al. 1993).

Frequency

Frequency of a given species was the relative number of times that it occurred in

the square meter quadrats.

Woody Species Density

Density of woody plant species of the area was made using belt transects.
These 5 ft by 50 ft transects were placed randomly throughout the meadow. Total
number of individuals by species were counted in each of the belt transects. The

average number was then calculated followed by the number of individuals per acre.

Sample Adeguacy

Sample adequacy for cover and woody species density was achieved using
formulas from Snedocor and Cochran (1980), with the goal that 80% of the samples
were within 10% of the true mean for the shrub communities of the area. The following

formula was used;
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All sample means, standard deviations, and sample sizes were included in this

report to enable the reviewers to apply further statistical tests if desired.

Photographs

Color photographs of the sample areas were taken at the time of sampling and

have been submitted with this report.

Raw Data
The raw data have been summarized on spreadsheets and have been included

in the Appendix of the report.

RESULTS

Riparian Meadow
Total living cover of the area was estimated to be 71.00%. Grass and grasslike
species dominated the area representing 66.19% of the total living cover (Table 1).

Perennial ryegrass (Lolium perenne) dominated the grass and grasslike species but the



meadow was well represented by other species e.g. redtop (Agrostis stolonifera),
bluegrass (Poa pratensis), and long style rush (Juncus longistylis). The dominant forb
species was horsetail (Equisetum arvense) which comprised 12.17%, whereas the most
common shrub was sandbar willow (Salix exigua). For a list of species by cover, refer
to Table 2. Sandbar willow also dominated the woody species density measurements,

estimated at 1,307 out of 1,481 individuals per acre (Table 3).



TABLE 1: Total cover and composition summary for the riparian/wetland areas of the
Horizon Coal Mine Site (1996).

% MEAN STANDARD SAMPLE

TOTAL COVER COVER DEVIATION SIZE
Living Cover 71.00 12.14 30

Litter 4.43 1.43 30
Bareground 21.60 12.12 30

Rock 297 5.44 30
COMPOSITION

Shrubs 3.05 8.10 30
Forbs 30.76 25.44 30
Grasses 66.19 28.04 30




TABLE 2: Species cover and frequency summary for the riparian/wetland areas of the
Horizon Coal Mine Site (1996).

% MEAN STANDARD SAMPLE RELATIVE

SPECIES COVER DEVIATION SIZE FREQUENCY
TREES & SHRUBS

Rosa woodsii

Salix exigua 1.33 0.10 30 10.00
Salix lutea 0.33 1.80 30 3.30
Symphoricarpos oreophilus 0.33 1.80 30 3.30
FORBS

Achillea millefolium 0.50 1.50 30 6.70
Artemisia ludoviciana 0.67 2.49 30 6.70
Aster chilensis 1.00 3.27 30 10.00
Circium sp. 4.55 0.07 30 6.70
Equisetum arvense 12.17 14.59 30 47.00
Iva axillaris 1.00 3.74 30 10.00
Plantago ovata 1.50 3.45 30 20.00
Ranunculus cymbalaria 3.17 6.39 30 33.33
Rumex crispus 0.17 0.90 30 3.30
Trifolium repens 0.67 2.49 30 6.70
GRASSES & GRASSLIKES

Agrostis stolonifera 7.83 13.70 30 33.30
Dactylis glomeratus 217 6.15 30 16.70
Eleocharis rostellata 0.33 1.80 30 3.30
Hordeum brachyantherum 0.33 1.80 30 3.30
Hordeum jubatum 0.67 2.49 30 6.70
Juncus longistylis 3.17 9.08 30 13.30
Juncus tenuis 2.83 9.28 30 16.70
Lolium perenne 21.50 23.98 30 50.00
Poa pratensis 7.87 8.54 30 53.30

Poa reflexa 0.67 2.79 30 6.70




TABLE 3: Woody species densities for the riparian/wetland areas of the Horizon Coal
Mine Site (1996).

NUMBER/ACRE

Artemisia cana 21.78
Chrysothamnus nauseosus 43.56
Populus tremuloides 7.26
Rosa woodsii 43.56
Salix lutea 58.08
Salix exigua 1306.80

TOTAL 1481.04




COLOR PHOTOGRAPHS



COLOR PHOTQGRAPHS OF THE RIPARIAN/WET MEADCW STUDY AREA
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(RAW DATA)



EARTHFAX
Horizon Coal Mine
Riparian Meadow

Exposure: S

Slope: 1 deg

Sample Date: 12 July 199 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00
TREES & SHRUBS

Salix exigua 0.00 0.00 0.00 5.00 0.00 15.00 20.00 0.00 0.00
Salix lutea 0.00 0.00 0.00 10.00 0.00 0.00 0.00 0.00 0.00
Symphoricarpos oreophilu 10.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
FORBS

Trifolium repens 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Iva axillaris 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.00
Circium sp. 0.00 0.00 0.00 0.00 0.00 5.00 0.00 0.00 0.00
Equisetum arvense 0.00 0.00 0.00 20.00 0.00 20.00 30.00 50.00 25.00
Artemisia ludiviciana 10.00 0.00 0.00 0.00 10.00 0.00 0.00 0.00 0.00
Ranunculus cymbalaria 0.00 5.00 0.00 0.00 0.00 0.00 0.00 5.00 0.00
Aster chilensis 0.00 0.00 0.00 0.00 0.00 15.00 0.00 0.00 0.00
Rumex cripus 0.00 0.00 5.00 0.00 0.00 0.00 0.00 0.00 0.00
Plantago ovata 0.00 0.00 0.00 0.00 5.00 0.00 0.00 0.00 0.00
Achillea millefolium 5.00 0.00 0.00 0.00 5.00 5.00 0.00 0.00 0.00
GRASSES/GRASSLIKES

Hordeum brachyantherum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dactylis glomeratus 0.00 0.00 0.00 0.00 0.00 0.00 15.00 0.00 10.00
Juncus tenuis 0.00 0.00 0.00 5.00 0.00 0.00 0.00 0.00 0.00
Hordeum jubatum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Poa pratensis 10.00 10.00 20.00 0.00 15.00 0.00 0.00 0.00 0.00
Lolium perenne 40.00 30.00 30.00 0.00 0.00 10.00 0.00 0.00 0.00
Agrostis stolonifera 0.00 5.00 0.00 0.00 10.00 0.00 0.00 0.00 0.00
Eleocharis rostellata 0.00 0.00 0.00 10.00 0.00 0.00 0.00 0.00 0.00
Juncus longistylis 0.00 0.00 0.00 0.00 0.00 0.00 10.00 20.00 0.00
Poa reflexa 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.00
COVER

Total Living Cover 75.00 50.00 55.00 50.00 45.00 70.00 75.00 75.00 50.00
Litter 5.00 3.00 4.00 4.00 5.00 4.00 4.00 4.00 1.00
Bareground 10.00 45.00 40.00 45.00 20.00 25.00 20.00 20.00 48.00
Rock 10.00 2.00 1.00 1.00 30.00 1.00 1.00 1.00 1.00
% COMPOSITION

Shrubs 13.33 0.00 0.00 30.00 0.00 21.43 26.67 0.00 0.00
Forbs 20.00 10.00 9.09 40.00 44 44 64.29 40.00 73.33 60.00
Grasses 66.67 90.00 90.91 30.00 55.56 14.29 33.33 26.67 40.00




10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 10.00 10.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 25.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 30.00 25.00 0.00 15.00 0.00 0.00 0.00 0.00 0.00 20.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 5.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 5.00 0.00 0.00 0.00 15.00 5.00 0.00 5.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 10.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

30.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 10.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.00 0.00

20.00 15.00 0.00 20.00 5.00 20.00 10.00 0.00 20.00 0.00 0.00
0.00 0.00 0.00 55.00 0.00 0.00 40.00 45.00 0.00 60.00 50.00
0.00 25.00 0.00 0.00 25.00 25.00 20.00 25.00 60.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 15.00 45.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.00 0.00 0.00 0.00

50.00 90.00 80.00 75.00 85.00 80.00 75.00 80.00 85.00 70.00 70.00
4.00 4.00 4.00 4.00 5.00 4.00 5.00 5.00 4.00 4.00 4.00

45.00 5.00 15.00 20.00 5.00 15.00 15.00 10.00 10.00 25.00 25.00
1.00 1.00 1.00 1.00 5.00 1.00 5.00 5.00 1.00 1.00 1.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 38.89 31.25 0.00 64.71 31.25 6.67 0.00 5.88 0.00 28.57

100.00 61.11 68.75 100.00 35.29 68.75 93.33 100.00 94.12  100.00 71.43




21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 Mean
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.33
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.67

20.00 5.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00
0.00 0.00 0.00 0.00 30.00 30.00 15.00 0.00 15.00 40.00 12.17
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.67
0.00 0.00 5.00 5.00 5.00 30.00 15.00 5.00 5.00 15.00 3.17
0.00 0.00 0.00 0.00 10.00 0.00 0.00 0.00 0.00 0.00 1.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.17
0.00 0.00 10.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.50
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33
5.00 0.00 5.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 217
0.00 0.00 0.00 0.00 0.00 0.00 10.00 0.00 50.00 10.00 2.83
0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.00 0.00 0.00 0.67
5.00 10.00 5.00 25.00 20.00 0.00 0.00 0.00 0.00 0.00 7.67

55.00 55.00 60.00 50.00 15.00 0.00 0.00 50.00 0.00 0.00 21.50
0.00 0.00 0.00 0.00 0.00 15.00 25.00 0.00 0.00 0.00 7.83
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33
0.00 0.00 0.00 0.00 0.00 0.00 5.00 0.00 0.00 0.00 3.17
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.67

85.00 70.00 85.00 80.00 80.00 75.00 70.00 65.00 70.00 65.00 71.00
5.00 5.00 4.00 4.00 4.00 4.00 9.00 9.00 4.00 4.00 443
5.00 20.00 10.00 15.00 15.00 20.00 20.00 25.00 25.00 30.00 21.60
5.00 5.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.97
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.05

23.53 7.14 17.65 6.25 56.25 80.00 42.86 7.69 28.57 84.62 30.76

76.47 92.86 82.35 93.75 43.75 20.00 57.14 92.31 71.43 15.38 66.19




EARTHFAX
Horizon Coal Mine
Riparian Meadow

Exposure: S
Slope: 1 deg
SDev Freq %Freq. Sample Date: 12 July 1996
TREES & SHRUBS
4.46 0.10 10.00 Salix exigua
- 1.80 0.03 3.30 Salix lutea

1.80 0.03 3.30 Symphoricarpos oreophilus

FORBS
249 0.07 6.70 Trifolium repens
3.74 0.10 10.00 Iva axillaris
4.55 0.07 6.70 Circium sp.

14.59 0.47 47.00 Equisetum arvense
249 0.07 6.70 Artemisia ludiviciana
6.39 0.33 33.33 Ranunculus cymbalaria
3.27 0.10 10.00 Aster chilensis
0.90 0.03 3.30 Rumex cripus
3.45 0.20 20.00 Plantago ovata
1.50 0.07 6.70 Achillea millefolium

GRASSES/GRASSLIKES
1.80 0.03 3.30 Hordeum brachyantherum
6.15 0.17 16.70 Dactylis glomeratus
9.28 0.17 16.70 Juncus tenuis
2.49 0.07 6.70 Hordeum jubatum
8.54 0.53 53.30 Poa pratensis
23.98 0.50 50.00 Lolium perenne
13.70 0.33 33.30 Agrostis stolonifera
1.80 0.03 3.30 Eleocharis rostellata
9.08 0.13 13.30 Juncus longistylis
2.49 0.07 6.70 Poa reflexa

COVER
12.14 Total Living Cover
1.43 Litter
12.12 Bareground
544 , Rock
% COMPOSITION
8.10 Shrubs
25.44 Forbs

28.04 Grasses






