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SUNNYSIDE COGENERATION ASSOCIATES
1993 ANNUAL REPORT

A, GENERAL INFORMATION
Missing Data

In December, 1993, Sunnyside Cogeneration Associates (SCA) submitted a schedule which
outlined the completion and submission of missing data and permit changes relevant to the
SCA Permit Application Package (PAP). The schedule outlined completion dates for the
twenty permit conditions issued to SCA at the time of the original permit approval. It also
outlined a schedule for completion of additional information required by the Division. A
copy of the schedule is included as Exhibit One.

Monitoring Changes

There have not been any changes to the approved water monitoring schedule since SCA
began operations. The monitoring schedule currently being followed is included in Chapter
Seven, Appendix 7-8 of the SCA PAP.

Recently, there have been discussions concerning the water quality of the Coarse Refuse
Seep. As a result, a more rigorous monitoring schedule has been proposed for the seep area
which will be implemented during 1994. The plan requires specific field parameters to be
monitored on a weekly basis. It also includes a more extensive list of testing parameters for
monthly samples that will be taken at three locations along the seep. The monitoring results
will be reviewed every three months by the Division of Water Quality (DWQ) and will be
adjusted accordingly based on the existing conditions at the seep.

Corrective Actions

Interim reclamation was accomplished on the coarse refuse lifts during November and
December, 1993. The approved interim reclamation plan included covering the third and
fourth lifts with 2 feet of reclamation cover and seeding them with the approved interim
reclamation seed mixture included in Chapter Nine of the SCA PAP. The covering of the
lifts was completed by December 31, 1993. The interim seeding was not accomplished
during 1993 due to weather conditions that were not conducive to seeding. Seeding was
accomplished during March, 1994,

During 1993, SCA reevaluated both the water monitoring program and the use of the East
Slurry Cell in response to concern over the water quality at the coarse refuse seep.
Recently, SCA drafted preliminary plans for a third slurry pond that would be constructed
west of Slurry Pond #2. The third pond would be utilized instead of the East Slurry Cell.
The construction of the third pond would be an attempt to eliminate the groundwater
discharge into the seep which is believed to be originating in the East Slurry Cell. At this

April 15, 1994 Page 1



time, the plans for the third pond are still in preliminary stages and further design has been
postponed due to cessation of operatios at the Sunnyside Mine. SCA will notify the Division
of any further progress.

B. SUMMARY OF WATER MONITORING DATA

Included with this report is a summary of the water monitoring that was accomplished for the
Sunnyside Cogeneration Associates (SCA) Permit Site from June to December, 1993, The
monitoring was performed by Huntingdon Chen-Northern (HCN) located in Salt Lake City, Utah.
HCN provided all field data and analyses for the water monitoring, while Eckhoff, Watson, and
Preator Engineering (EWP) coordinated with applicable agencies and filed current information on-site.

List of Monitoring Points And Locations

Baseline Water Monitoring Locations

The following table lists the baseline water monitoring locations along with their corresponding
location ID and sampling elevation. Plate A-2 shows the locations of each of the baseline water
monitoring sites and Appendix A includes a summary of the water monitoring data. The Baseline
Water Monitoring Schedule is included in Chapter Seven, Appendix 7-8, of the SCA PAP.

TABLE ONE
BASELINE WATER MONITORING LOCATIONS
SITE LOCATION ID SAMPLING ELEVATION
Coarse Refuse Seep at Source CRS 6192
Coarse Refuse Seep at CRB 6122
Boundary
Icelander Columbia Dugway F-2 6032
Spring 1350
Icelander Creek ICE-1 6182
East Carbon City Well Well N/A
(Municipal Use- Groundwater)

Operational Water Monitoring Locations and UPDES Permit Information

The UPDES Permit issued to SCA is included in the SCA Permit Application Package (PAP) as
Appendix 7-1. Table Two lists each of the operational (UPDES) monitoring stations and the
corresponding outfall number, location, and sampling elevation. Appendix A includes a data
summary for each of these sites and Plate A-1 shows the approximate locations of the UPDES water
monitoring sites. The Operational (UPDES) Water Monitoring Schedule is included in Chapter
Seven, Appendix 7-8, of the SCA PAP.
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TABLE TWO
OPERATIONAL (UPDES) WATER MONITORING LOCATIONS

SITE OUTFALL LOCATION SAMPLING
NUMBER ELEVATION
Clear Water Pond 004 Lat: 39° 32°52" 6520
‘ Long: 110° 23" 11"
Rail Cut Pond 007 Lat; 39° 32’ 14" 6204
Long: 110° 23" 48"
Old Coarse Refuse Road Pond 008 Lat: 39° 32’ 20" 6491
Long: 110° 23” 03"
Pasture Pond 009 Lat: 39° 32" 28" 6485
Long: 110° 23’ 58"
Coarse Refuse Toe Pond 012 Lat: 39° 32’ 28" 6165
Long: 110° 23’ 58"
Borrow Area Pond 016 Lat: 39° 32" 25" 6513
Long: 110° 23’ 45"

Water Monitoring Summary
As stated above, Appendix A includes a summary of all operational (UPDES) and baseline water

monitoring from June to December, 1993. In addition, as requested by DOGM, all water monitoring
data is included as Lotus files on the enclosed disk labeled Disk 1.

C. PRECIPITATION OR OTHER CLIMATOLOGICAL DATA

SCA has obtained precipitation and climatological data for 1993 from the Utah Climatological Center
based in Logan, Utah. This data is included as Appendix B. The 1993 climatological data is also
included as an ASCII file on Disk 2 labeled 1993 Sunnyside Climatological Data. Previous
climatological information is included in Appendix 7-2 of the SCA PAP.

The Air Quality Permit issued to SCA was modified on February 7, 1994 and a copy of the modified
permit is included with this report as Appendix G.

D. SUBSIDENCE MONITORING REPORT

The Sunnyside Cogeneration Permit Area does not include any underground mines. Therefore, this
section is not applicable.
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E. VEGETATION DATA (test plots) and
REVEGETATION SUCCESS MONITORING
includes interim and final

Test Plot Monitoring Data

In the past, SCA has maintained a revegetation test plot area on the northeast side of the SCA Permit
Site. Previously, the test plots were monitored annually by Mr. Patrick Collins of Mt. Nebo
Scientific. Appendix C of this report includes the March, 1993 Sunnyside Coal Mine Vegetation
Monitoring Report for the entire SCA Permit Site. The report addresses vegetation monitoring of
seeded areas and test plot results for 1992 (a complete report of vegetation monitoring was not
accomplished for 1993). The report includes a summary of the SCA and SCC Permit Sites in regards
to revegetation success and establishment. The information contained within the report includes a
discussion on methods, site descriptions (including photographs), a summary of results, actual field
data, and recommendations (where applicable).

Qualitative Description of Interim and Final Vegetation

During 1993, minimal revegetation was accomplished within the SCA Permit Area. The areas that
were revegetated were done so for the purposes of either erosion control or interim reclamation.
These areas total approximately 0.14 acres (approximately 0.125 acres near the Railcut Pond and
approximately 0.015 acres adjacent to the Old Coarse Refuse Road Pond) and are shown on Plate
A-3.

The areas shown on Plate A-3 were revegetated with the interim seed mixture included in the
Sunnyside Coal Company (SCC) PAP. The seed mixture was approved by DOGM prior to its
application and is included as Exhibit Three. Presently, the areas that were revegetated appear to be
stable and do not show signs of excessive erosion. Photographs of these areas were taken on
February 4, 1994 and are included as Exhibit Two.

Exhibit Four includes photographs of the coarse refuse lifts. At the time the photographs were
taken, the third and fourth lifts of the coarse refuse pile had not yet been seeded, although, seeding
was accomplished during March, 1994. The photographs show the the third and fourth lifts which
are the areas that were seeded (areas that were covered with 2 feet of reclamation cover). The
interim seed mix included as Figure 9-1 in Chapter Nine of the SCA PAP was utilized for seeding the
third and fourth lifts of the coarse refuse pile. Seeding methods were in accordance with those
outlined in Chapter Nine of the SCA PAP.

F. ANNUAL IMPOUNDMENT CERTIFICATION, (R645-301-514.312)

The SCA Permit Site currently has eight impoundment structures, two of which are slurry
impoundments. Each of the structures was inspected quarterly during 1993 according to DOGM
regulations and certified as to their present condition. Appendix D includes a certified maintenance
inspection report for each impoundment. In addition, the inspection reports for the East Slurry Cell,
the West Slurry Cell, and the Coarse Refuse Lifts were submitted to MSHA.
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G, ANNUAL OVERBURDEN, SPOIL, AND REFUSE DATA

Refuse

During 1993, SCA utilized a combined total of 266,731 tons of coarse refuse and fines in the
cogeneration facility. The coarse refuse was obtained from the coarse refuse pile according to the
quality of coal as determined in the field. An Updated Mine Sequence Map will be submitted to the
Division by May 15, 1994.

As part of the approved operating procedures, SCA also accepts coarse refuse and slurry from the
Sunnyside Mine onto the SCA Permit Site. The material obtained from the Sunnyside Mine is
delivered to the SCA Permit Site and placed in a designated area according to the quality of material,
i.e. slurry is channeled to an approved slurry pond and the coarse refuse is placed in either Storage
Area One or Storage Area Two. During 1993, SCC delivered an average of approximately 6,219
tons of slurry per month and an average of approximately 14,510 tons of coarse refuse per month to
the SCA Permit Site. This totals approximately 248,750 tons of slurry and coarse refuse delivered to
the SCA Permit Site from the Sunnyside Mine during 1993. A break down of these quantities is
included as Exhibit Five.

Prior to being utilized in the cogeneration facility, the coarse refuse was tested for specific parameters
to determine the quality of the material. Accurate test results are available for October through
December, 1993 only. The results of these tests are included as Appendix E.

During 1993, coarse refuse has been excavated from the SCA Permit Site and utilized in the
cogeneration facility. Presently, the amount of material that has been excavated and from what
locations is undetermined. SCA is in the process of conducting an accurate survey of the site to
determine quantities of refuse that have been removed from the site. The resulting information will
allow SCA to provide an Updated Mine Sequence Map as required for this report. SCA expects to
have this map completed by May 15, 1994.

Spoil

Currently, SCA has a designated disposal site for excess spoil (noncombustible) material. The site is
approximately 6.5 acres and is located on the SCA Permit Site south of the coarse refuse lifts.

During 1993, SCA accepted approximately 400 tons of spoil from the Sunnyside Mine which was
placed within this disposal site. There was no spoil uncovered from the SCA Permit Site during 1993
which required disposal. When additional material is placed in the Spoil (Noncombustible) Disposal
Site, whether it be from SCC or the SCA Permit Site, SCA commits to sampling as necessary.

Presently, SCA plans to conduct a thorough foundation investigation of the Spoil (Noncombustible)
Disposal Site. The investigation will include drilling, sampling, and testing which will provide an
accurate description of the physical characteristics of the site. When the investigation is complete, a
more detailed plan for groundwater protection, mass stability, and sampling will be submitted to
DOGM for approval.
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. H. A AL REPORT OF OFFICER BMITTED T E DEPARTMENT OF
COMMERCE

The annual report of officers is included as Appendix F.
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Exhibit Two
Photographs of the Revegetation Areas
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Exhibit Three
Seed Mixture for the Railcut Pond and Coarse Refuse Toe
Pond Revegetation Areas



EXHIBIT THREE

SUNNYSIDE COAL COMPANY
INTERIM SEED MIXTURE
USED FOR THE
SUNNYSIDE COGENERATION ASSOCIATES PERMIT AREA
(RAILCUT POND AND COARSE REFUSE TOE POND)

SPECIES Seeds/Pound Drill Rate Broadcast Rate
#PLS/acre #PLS/acre

Agropyron intermedium 93,000 3.5 5.3
intermediate wheatgrass

Agropyron smithii 110,000 4.0 59
western wheatgrass

Agropyron trichophorum 90,000 2.4 3.6
pubescent wheatgrass

Agropyron trachycalum 135,000 3.2 4.8
slender wheatgrass

Agropyron dasystachum 186,000 1.2 1.8
thickspike wheatgrass

Elymus ¢inereus 130,000 2.5 3.7
great basin wildrye

Sanguisorba minor 55,000 2.0 3.0
small burnett

Achillea lanulosa 4,123,635 0.1 0.1
western yarrow

Onobrychis viciaefolia 30,000 3.63 5.44
sainfoin

TOTAL #PLS 22.5 33.7




Exhibit Four
Photographs of the Coarse Refuse Lifts
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COARSE REFUSE LIFTS
(prior to being revegetated)




Exhibit Five
1993 Total Monthly Coarse Refuse and Slurry Quantities
from the Sunnyside Mine



EXHIBIT FIVE

1993 TOTAL MONTHLY COARSE REFUSE AND SLURRY QUANTITIES

FROM THE SUNNYSIDE MINE

3/22/94 16:25

1993 *Total R.O.M. {Raw) *Total Weshed *+*Total Quantity of Mat'l Delivered *++Total Coarse *+*+Total Slurry

Month Coal Produced Coal Produced to the SCA Permit Site Refuse [70%) {30%])
January 23,365 21,474 1,891 1,324 567
February 10,964 10,880 84 59 25
March 81,238 62,726 18,612 12,958 5,554
April 69,561 52,233 17,328 12,130 5,198
May 79,847 63,052 16,795 11,757 5,039
June 91,671 70,239 21,332 14,932 6,400
July 60,357 42,772 17,585 12,310 5,276
August 63,9586 41,061 22,895 16,027 6,869
September 86,437 51,637 34,800 24,360 10,440
October 114,662 71,507 43,1556 30,209 12,947
November 69,682 41,692 28,090 19,663 8,427
December 75,007 48,724 26,283 18,398 7,885
TOTAL 248,750 174,125 74,625
MONTHLY AVERAGE 20,729 14,510 6,219

"Total Quantity of Run of Mine Coal and Washed Coal Produced waes obtained from Sunnyside Mine

*»Total Quantity of Material Delivered to the SCA Permit Site equals the difference

between Total R.0.M. Coal and Total Washed Coal

"* "Total Coarse Refuse is approximately 70% of the Total Cuantity of Material

" * " +Tgtal Slurry is approximately 30% of the Total Quantity of Material
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H“Iltingdon Chen-Narthern, Inc.

Emronmental Scientists 1127 West 2320 South, Suite 8
Salt Lake City, Utah 84119
(801) 972-4787

February 28, 1994 Fax: (801) 972-4552

Consulting Fngincers

Eckhoff, Watson and Preator Engineering
1121 East 3900 South, Suite C 100
Salt Lake City, Utah 84124

Attention: Ms. Alane Boyd
Ms. Jessica Smith

Subject: Annual Water Quality Report
Monitoring Period: June through December, 1993
DOGM Permit Boundary Water Quality Monitoring Plan
Sunnyside Cogeneration Facility
HCN Job No. 5-137.4-91

Dear Ms. Boyd and Ms. Smith:

This letter report includes a summary and interpretation of water quality monitoring data
collected during 1993 as part of the Sunnyside Cogeneration Facility DOGM Permit Boundary
Water Quality Monitoring Plan (monitoring plan). The monitoring plan includes quarterly
collection of water quality samples and monthly collection of field parameter data at five
monitoring locations, and inspection and sample collection at the Sunnyside Cogeneration
Facility (SCF) UPDES permit outfall locations. The monitoring locations are listed in Table 1.
Huntingdon Chen-Northern (HCN) is responsible for collecting the required water quality
samples and field parameter data. HCN initiated the monitoring plan in June, 1993 by collecting
the first round of water quality samples. This report covers the monitoring period of June
through December, 1993.

The monthly field-parameter data collected during the monitoring period is presented as Table
2. HCN collected the quarterly water-quality samples on June 29 and 30, and October 26, 1993.
Immediately after collection, the water samples were filtered and preserved (when necessary),
placed on ice in a cooler and delivered under chain of custody documentation to the Utah
certified HCN laboratory in Billings, Montana. The analytical laboratory results are summarized
in Table 3. The field-parameter data sheets, analytical laboratory reports and chain of custody
documentation are included as Attachment A.

Of the UPDES permit outfalls covered under the monitoring plan, only Outfall 004 (Coal Runoff
Basin) discharged effluent during the above referenced monitoring period. The field data sheets
documenting the UPDES permit outfall inspections, analytical laboratory reports and chain of
custody documentation are included as Attachment B.

St ot the group of compames G



February 28, 1994

Annual Monitoring Report

Monitoring Period: June through December, 1993
DOGM Permit Boundary Water Quality Monitoring Plan
Sunnyside Cogeneration Facility

HCN hydrogeologists reviewed the analytical laboratory data and field-parameter data obtained
during 1993 to evaluate any trends or anomalies in the water chemistry at the monitoring
locations. The interpretations detailed below should be considered qualitative due to the limited
data set (two-quarterly water quality monitoring events, and seven-months of field parameter
data collection).

The following objectives were considered during this evaluation:
. Evaluate the different water chemistry types present at the individual monitoring
locations (comparing the water chemistries of Icelander Creek and the Draegerton

Well locations for example),

J Determine any changes in water chemistry over time for each location (comparing
the water chemistry of Icelander Creek in June and October, 1993 for example);

. Locate and define any anomalous analytical laboratory data or field parameter
data; and
. Perform a quality assurance evaluation of the collected data to identify and resolve

any sample collection or analytical laboratory errors.

To evaluate the different water chemistry types present at the SCF site and determine any
changes in water chemistry at each location over time, major ion data for the quarterly sampling
events were plotted on Stiff and Piper diagrams. Due to lack of discharge, major ion chemistry
data is not available for the Coal Runoff Basin monitoring location for the June, 1993 data set.
The Coal Runoff Basin major ion chemistry data for the monitoring period of April, 1993 is
included in this evaluation to provide a frame of reference for this monitoring location.

Stiff plots produce a graphical representation of major ion distributions within a given sample
in the form of a single polygon. Stiff plots are a useful tool in mapping different water
chemistry types and identifying major changes in water chemistry by defining and evaluating
water chemistry changes both over time and between different sampling points. The Stiff plots
are included as Attachment C.



February 28, 1994

Annual Monitoring Report

Monitoring Period: June through December, 1993
DOGM Permit Boundary Water Quality Monitoring Plan
Sunnyside Cogeneration Facility

Piper diagrams consist of a graphic representation of major-ion distributions and combinations
using combined trilinear graphs. Piper diagrams can accommodate data from an individual or
large number of water samples, and can be used to determine water chemistry trends and to
interpret water chemistry types. The Piper plots are included as Attachment D. The results of
each water chemistry plotting method are detailed below, followed by an interpretation of the
findings.

A review of the Stiff plots produced for the quarterly monitoring events indicates three groupings
of water chemistry:

i Water containing a "balanced" chemistry of sodium and sulfate, and relatively
moderate amounts of magnesium, associated with Icelander Creek, F-2 Spring and
the Draegerton Well monitoring locations;

. Water rich in sulfate, magnesium, sodium and calcium associated with the Coarse
Refuse Seep monitoring locations;

o Water deficient in magnesium and containing substantial amounts of sodium
associated with the Coal Runoff Basin (UPDES OQutfall 004) monitoring location.

An evaluation of the Piper diagrams reveals three clusters of data points on the cation-trilinear
and diamond-graph portions of the diagram, supporting the three water chemistry groupings
noted in the Stiff plots. Only the Icelander Creek and F-2 Spring monitoring locations exhibit
noticeable changes in major ion chemistry between the June and October, 1993 sampling events.
These chemistry changes are similar in ion chemistry and magnitude indicating a strong
communication between the two monitoring locations. The changes consist of a decrease in
sulfate and magnesium concentrations at both monitoring locations. The cause is unknown. The
Piper diagrams indicate a consistent major-ion chemistry for each of the remaining monitoring
locations over the monitoring period.

In conjunction with the three water chemistry groupings evident in the Stiff plots and Piper
diagrams, an examination of the field parameter data indicates the water at the Coarse Refuse
Seep monitoring locations is higher in specific conductivity and lower in dissolved oxygen than
the remaining monitoring locations. In addition to the field parameter differences, the analytical
laboratory results reveal the Coarse Refuse Spring monitoring locations also contain substantially
higher concentrations of total dissolved solids (a direct reflection of the elevated sulfate,
magnesium, sodium and calcium ion concentrations indicated earlier).



February 28, 1994

Annual Monitoring Report

Monitoring Period: June through December, 1993
DOGM Permit Boundary Water Quality Monitoring Plan
Sunnyside Cogeneration Facility

The analytical laboratory results and field parameter data further define the differences between
the two Coarse Refuse Seep monitoring locations. The upstream monitoring location (Coarse
Refuse Seep Source) is characterized by water temperatures consistently in excess of 23 degrees
celsius, while the water temperatures of the downstream monitoring location (Coarse Refuse
Seep Boundary) are consistently within the range of the remaining monitoring locations. The
analytical laboratory results indicate the Coarse Refuse Seep Source monitoring location typically
contains concentrations of total and dissolved iron and manganese three-orders of magnitude
higher than the remaining monitoring locations. The dissolved oxygen concentrations at the
Coarse Refuse Seep Source location are typically less than 50 percent of the remaining
monitoring locations.

The elevated concentrations of sulfate, magnesium, sodium, calcium, total dissolved solids, and
total and dissolved iron and manganese appear to be the result of leaching of the Coarse Refuse
material consisting primarily of waste coal and rock in direct contact with the Mancos Shale.
The elevated concentrations of iron and sulfate can likely be attributed to the oxidation of pyrite
contained within the Coarse Refuse material. The elevated temperatures and low levels of
dissolved oxygen at the Coarse Refuse Seep Source monitoring location are likely the result of
historical coal-fires within the Coarse Refuse Pile. Oxidation of pyrite contained in the coarse
refuse material would also consume oxygen present in the water, lowering the amount of
dissolved oxygen.

The Coal Runoff Basin (UPDES Outfall 004) effluent is derived from the coal wash-down and
de-sliming processes of the Sunnyside Coal Company mine located directly east of the Sunnyside
Cogeneration Facility. The sodium concentrations contained in water at the Coal Runoff Basin
monitoring location (referenced in the evaluation of the Stiff plots and Piper diagrams) are likely
the result of the wash-down and desliming processes. The sodium concentrations present in the
Coal Runoff Basin effluent do not appear to be of environmental concern and are merely
referenced in this report as a distinguishing water chemistry feature.

Anomalous analytical laboratory data, such as the ion concentrations associated with the Coarse
Refuse Seep monitoring locations, were confirmed with the HCN analytical laboratory. Two
analytical laboratory data deficiencies occurred during the 1993 monitoring period:

. Potassium was not analyzed for during the October, 1993 sampling round; and

. Incorrect analyte concentrations were reported for total and dissolved iron and
manganese at the Coarse Refuse Boundary monitoring location for October, 1993.



February 28, 1994

Annual Monitoring Report

Monitoring Period: June through December, 1993
DOGM Permit Boundary Water Quality Monitoring Plan
Sunnyside Cogeneration Facility

The lack of potassium analyses is the result of miscommunication between the HCN field
personnel that collected the sample and HCN laboratory personnel. Although "common ions”
were indicated for analysis on the monitoring plan samples collected during the October, 1993
sampling round the laboratory personnel failed to perform the potassium analyses due to an
incomplete parameter list shipped with the samples. HCN apologizes for this omission, and has
resolved the matter by clarifying all monitoring plan parameters with the HCN laboratory
manager and all field staff associated with this project.

It should be noted that both Stiff plots and Piper diagrams consider potassium data in their
function. To enable accurate comparisons of the monitoring data, and remove any bias that may
be caused by omitting potassium values for one data set, all potassiumconcentrations were
considered 0 (zero) for the purpose of Stiff plots and Piper diagrams. This decision did not
affect the basic shapes of the Stiff plots or alter the patterns of the Piper diagrams, given the low
concentrations of potassium present at the site (typically less than 15 mg/l)

The incorrect analyte concentrations for total and dissolved iron and manganese are the result
of improper sample handling on the part of the field technician that collected the samples during
the October, 1993 sampling round. The field technician was not intimately familiar with the
standard operating procedures for collecting and preparing water samples for metals analysis.
Unfortunately this error was not discovered until the samples had been disposed of by the HCN
laboratory, and the samples could not be reanalyzed. HCN apologizes for this error. In
response to this error, all field staff involved with the project have been familiarized with the
standard operating procedure for collecting and preparing water samples for metals analysis.

As referenced in quarterly reports and additional correspondence with EWP personnel during
1993, the lack of accurate measuring flow devices at the Coarse Refuse Seep monitoring
locations has resulted in the visual estimation of flow rates at these locations. It is our
understanding that EWP is currently preparing to install weir-boxes at the Coarse Refuse Seep
monitoring locations. Installation of these devices will enable HCN and EWP personnel to
accurately record the flow rate at the Coarse Refuse Seep monitoring locations, and aid in
future interpretations of water chemistry data. Flow rates at the remaining monitoring locations
are currently obtained either using a stopwatch and calibrated container, or digital open-channel
flow meter.



February 28, 1994

Annual Monitoring Report

Monitoring Period: June through December, 1993
DOGM Permit Boundary Water Quality Monitoring Plan
Sunnyside Cogeneration Facility

I have included a copy of the 1993 analytical laboratory data and field parameter data in LOTUS
123 format on high-density diskette. If you have any questions concerning this report contact
Chuck Wemple or Greg McDonald at (801) 972-4787.

Sincerely;

Huntingdon Chen-Northern

)
M»ﬁyﬂ@\
Chuck Wemple
Hydrogeologist

cc Mr. David Pearce, Environmental Power Corporation
Mr. Ed Ghantous, Parsons MAIN
Mr. Kendall Reed, Tampella Services, Inc., Sunnyside Cogeneration Facility
Mr. Brian Burmnett, Calister, Duncan and Nebeker
Mr. Ken Wyatt, State of Utah, Division of Oil, Gas and Mining

NAWEMPLE\SCA\EWP\ANNUAL93.RPT



TABLE 1
Compliance Monitoring Locations

Sunnyside Cogeneration Associates Facility
Sunnyside, Utah

DOGM Permit Boundary Water Quality Monitoring Plan

DOGM UPDES Permit Monitoring Locations

Outfall 004, Coal Runoff Basin
Outfall 007, Rail Cut Pond
Outfall 008, Old Coarse Refuse Pond
Outfall 009, Pasture Pond
Outfall 012, Coarse Refuse Toe
Outfall 013, Facility Sediment Pond
Outfall 014, Coal Pile Runoff Pond
Outfall 015, Landfill Sediment Pond
Outfall 016, Borrow Area Pond

DOGM Baseline Water Quality Monitoring Locations

ICE—1, Icelander Creek
F—2, Whitmore Springs
CRS, Coarse Refuse Seep—Source
CRB, Coarse Refuse Seep—Boundary
WELL--1, Draegerton Well

NAWEMP LEASCA[EEWP\ANN93T1.WK3



TABLE 2

Field Parameter Data 1993

Sunnyside Cogeneration Associates Facility
Sunnyside, Utah

DOGM Permit Boundary Water Quélity Monitoring Plan

June 30, 1993 July 27, 1993 August 26, 1993
Field Parameters Field Parameters Field Parameters
Dissolved} Flow Dissolved| Flow Dissolved{ Flow
Location } Temp.] pH SC Oxygen | Rate | Temp.| pH SC Oxygen | Rate | Temp.| pH SC Oxygen | Rate
{onitoring Location LD. (C) | (s.u.)t (umhos) _(ug) | (gpmy| (C)} [ (s.u.) (umhos)l _ (ug/) | (gpry| (C) | (s.u.)l (umhosH (ugA) | (gpm)|
:elander Creek ICE-~1 29| 8.08 2200 7.4 85 23] 8.17 2300 6.2 200 16] 7.18 2200 7.2 120
‘oclumbia Dugway Spring F-2 251 8.4 2300 7.8 100 23] 8.2 1900 5.9 90 151 7.18 2150 6.2 100
.carse Refuse Seep Source CRS 321 6.77 4600 6.2 30+ 28 7.25 3200 2.4 304 25| 6.81 2800 34 404
‘parse Refuse Seep Boundary CRB 261 7.6 4300 8.1 304 211 7.87 4600 5.0 304 185 6.5 2450 5.4 6504
‘raegerton Well Well-1 16| 7.8 1800 7.2 50 17| 8.18 3100 5.8 50 12| 6.77 920 4.9 50
‘oal Runoff Basin Outfall 04| N.A. | N.A.l  N.A. N.A. N.A. | NA. | NA.| N.A. N.A. N.A. | NA. | NA.| NA. N.A. N.A.
.ail Cut Pond Outfali007| N.A. | N.A.l  N.A. N.A. NA. | NA | NA.] N.A. N.A. N.A. | NA. | NA.| NA. N.A. N.A.
id Coarse Refuse Pond Outfall008| N.A. | N.A.| NA, N.A. N.A. | NA. | NA| N.A. N.A. N.A. | NA.| NAJ] N.A. N.A. N.A.
asture Sediment Pond Outfall 009 N.A. | N.A.| N.A, N.A. N.A. | NA. | NA| NA. N.A. NA. | NA | NA! NA. N.A. N.A.
‘oarse Refuse Toe Pond Cutfall 012 N.A. | N.A| N.A. N.A. N.A. | NA. | NA.| N.A. N.A, N.A. | NA. | NA| N.A, N.A. N.A.
orrow Area Pond Outfall016] N.A. | N.A.T _N.A, N.A, NA. | NA | NA| NA. N.A. NA. P NA | NA] NA. N.A. N.A.
September 2, 1993 October 27, 1993 November 16, 1993
Field Parameters Field Parameters Field Parameters
Dissolved| Flow Dissolved| Flow Dissolved| Flow
Location | Temp.; pH SC Oxygen | Rate | Temp.; pH SC Oxygen | Rate | Temp.y pH SC Oxygen | Rate
Monitoring Location 1.D. {C) | (s.u.}Y {umhos) {ug/1) {gpm}| (CY | (s.u.)} (umhos} {ug1) {grm)| (C} | {s.u.)] {umhos) {ug/) {gpm}
:elander Creek ICE-1 20.0| 8.23 2150 5.4 150 3.3| 8.50 1200 6.0 150 5.0 8.48 1800 5.6 150
olumbia Dugway Spring F-2 17.0]| 7.54 2100 6.4 100 1.5] 8.30 1200 7.0 100 5.3] 8.49 1300 6.2 100
oarse Refuse Seep Source CRS 28.01{ 7.12 4600 1.9 40*  23.0] 6.98 4700 3.5 407 232 6.86 4850 2.1 S04
oarse Refuse Seep Boundary CRB 200 7.92 4150 4.9 40 8.3| 7.50 3400 6.0 40" 7.91 7.10 3300 5.5 40
rraegerton Well Well—1 1501 7.10 1450 5.2 46 7.0] 8.0 1300 4.5 50 10.0| 7.27 1300 4.6 50
ozl Runoff Basin Qutfall 004 12.0| 8.09 2900 5.9 49 7.9 8.4 1250 6.5 97 42| 8.90 1250 6.1 97
ail Cut Pond Qutfalif0?7] N.A. | N.AJ N, N.A. N.A. | NA. | NA.| N.A, N.A. N.A. | NA.|{ NA]l NA. N.A. N.A.
'1d Coarse Refuse Pond Cutfall 008 N.A. | NA{ N.A. N.A. NA. | NA | NA] N.A. N.A, NA. | NA | NA[ NA, N.A. N.A.
asture Sediment Pond QutfallG09| N.A. | N.A.| N.A. N.A. N.A. | NA. | NA.l N.A. N.A. N.A. | NA. | NA.] N.A. N.A. N.A.
‘parse Refuse Toe Pond Outfall012] N.A. | N.A| N.A. N.A. N.A. | NA. | NA.| N.A. N.A. NA. | NA | NA.| NA. N.A. N.A.
orrow Area Pond Qutfall016] N.A. | N.A.|  N.A. N.A. NA. | NA | NA.| N.A. N.A. N.A. | NA.| NA.| NA, N.A. N.A.
aHe:
A.indicates that data is not available due to lack of discharge.
ow rales were m cd using a calibrated container and slopwatch method, unless marked w’ ) *. )
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TABLE 2 (continued)
. Field Parameter Data 1993

Sunnyside Cogeneration Associatcs Facility
Swanyside, Utah

DOGM Pemmit Boundary Water Quality Moaitoriag Plan

) wtlm
Field Paramceters
Dissolved| Flow
Location { Tomp.| pH| SC | Oxmygea | Rate

!% “E’% 0 (] {
%%derout é—i 8| 84 103 |

Mﬂlﬂ!ﬁzﬁu F=2 617821 1800 127) 13
Coarse R Somrce CRS 232] 693] 4306 19] 3

24 404
NA Nq
74 148
N.A N.A.
NA.
NA N.A.
N.A N.A.
|__NA._ | NAY

Note:

NA. indicatcs that data Is not availatie due to lack of discharge,

Fow ratcs wero measured using a axlibrated contalnor and topwatch method, unloss marked with an *.

Bow rates matkod with an ® indicate the flow ratc was estimated due 1o 2 lack of sa appropriatc measuring location.
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TABLE 3

DOGM Quarterly Compliance Sampling Results

Sampling Dates: June and October, 1993

Sunnyside Cogeneration Associates Facility
Sunnyside, Utah

Analytical Parameters

Metals (mgA) Inorganics
Sample Aluminum | Arsenic Boron Cadmium Copper Iron lron Lead Manganese Manganesel Molybdenum| Selenium | Zinc Electrical Oil & Sulfide
Location Dissolved | Dissolved | Dissolved | Dissolved Dissolved | Dissolved otal Dissolved | Dissolved | Total Dissolved Dissclved | Dissolved | Conductivity | Grease jas S
CE-1 06/93 02 <0.002 0.3 <0.003 <0.02 <0.05] 0.08 <0,01 <0.02 <0.02 <0.05 <0.002 <0.02 NA <1 <1
10v93 .1 <0002 0.3 <0.001 <0.02 <0.05] <0.05 <0.002 <0.02 <0.02 <0.05 <0.002 <0.02 2410 <1 <1
==~2 0§93 02 <0.002 0.3 <0.003 <0.02 <0.05| 0.26 <0.01 <0.02 0.04 <0.05 <0.002 <0.02 NA <1 <1
10/93 6.2 <0.002 0.3 <0.00] <002 <0,08] 0.41 <0.002 0.04 0.06 <0.05 <0.002 1.02 2240 3 <1
RS 06/93 0.6 <0.002 1.0 <0.003 <0.02 <0.12 §.90 <0.01 1.75 1.50 <0.10 <0.002 0.08 NA <1 <1
10/93 0.5 <0.002 1.1 <0.001 <0.02 630 47 <0.002 1.35 2.2 <0.05 <0.002 0.33 5310 <1 <1
“RB 06/93 0.6 <0.002 0.7 <0.003 <0.02 <012 <0.12 <0.01 <0.02 <0.02 <0.10 <0.002 0.10 NA <1 <1
10/93 0.5 <0.002 L0 <0.003 <0.02 *192] *<0.05 <0002 *135 *<002 <0.05 <0002 0.35 4860 1 1
NELL 06/93 <0.1 <0.002 0.2 <0.003 <0,02 <005 <0.08 <0.01 <0.02 <0.02 <0.05 <0.002 0.02 NA <1 6
10/93 <0.1 <0.002 0.3 <0.001 <0.02 <0.05] 0.14 <0.002 <002 <0.02 <0.05 <0.002 <0.02 2100 <1 <1
14 06/93 ND ND ND ND ND ND 0.7 ND ND ND ND ND ND ND 5.0 ND
10/93 NA <0.002 NA <{.003 <0.02 NA 0.33 <0.01 NA NA NA <0.002 0.08 NA <1 NA
Analytical Parameters
Inorganics {(mg/} Anions {mg/1) ) Cations (mg/1) Nutrients {mg/1)
53mple Setileable | Dissolved | Suspended | Bicarbonate | Carbonate | Total Chicride | Sulfate Calctum Hardness | Magnesium | Sodium Ammonia | Nitrite Nitrale | Phosphorous
~[ocation Solids Solids Alkalinity Abkalinity | Akalinity | as CI as SO4 as Ca as CaC O3 | as Mg as Na as N as N as N Total
CE-1 06/93 <0.1 1920 8 505 0 4a14] 66 1060 126 944 153 318 0.3t <0.05 .72 0.02
10193 <0.2 1600 <2 593 0 486 65 711 20 660 105 340 <0.05 <0.05 0.77 0.05
=2 06/93 <0.1 1910 10 " 569 0 466 64 985 144 955 147 306 <0.05 0.06 1.54 0.02
10/93 <02 1500 9 622 0 510 59 700 102 650 96 300 0.11 <0.05 0.88 0.06
RS 0693 02 5210 is 553 0 453 97 3380 570 2945 370 550 1.86 <0.05 0.38 0.23
10/93 <02 5200 41 548 ] 449 96 2930 558 2800 342 543 1.73 <0.05 0.33 0.68
CRB 06/93 <0.1 4610 <2 394 0 323 131 3010 513 2638 330 483 0.1 <0.05 1.34 <0.02
10193 <02 4700 <5 384 0 315 116 2710 550 2810 350 585 <0.05 <0.05 1,07 0.05 |
VELL 06/93 <0.! 1250 <2 599 0 491 34 510 93 578 84 231 <0.05 <0.05 0.90 <0.02
10493 <02 1400 <2 599 0 491 47 604 99 590 84 276 <0.05 <0.05 1.21 0.05
04 06/93 ND 1180 §1.0 ND ND ND ND ND ND ND ND ND ND ND ND ND
10793 NA 1200 66 580 10 493 86 436 24 134 18 432 NA NA NA NA

" < "sign indicates the value reported was Lhe practical quartitation limi for this sample using the method described. Concentrations of anabte, if present, below this limit.

7 not quantifiabie. Theseresults should be considered non—detect.

Samples were reanalyzed and results verified on December 8. These appear to be different samples.

.D. = No Discharge
A= Not Applicable
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ATTACHMENT A



SUNNYSIDE COGENERATION ASSOCIATES FACILITY
Carbon County, Utah

Groundwater Discharge Permit Number UG W 070002
Surface Water and Discharge Basin Compliance Sampling

HUNTINGDON Chen-Northern

MONITORING LOCATION NUMBER: /(& —( dos 77
Runolf Basin / Spring / Olhe@ Sampling Parameters:
o , :Basin Field Parameters
Discharge 497~ |, Flow |Water 006 Sample
Present Observations Flow €as. f Level |Temp SC | Meter Coltection Taken
Date | Time |Personnel Wealher | (yes/no) (color, sheen, odor, elc.) ~fefs) Method (feet) | (FX'| pH [(umhos) | e Point (yes/no)
Yachs | (337 |G~ Bualhd | oo~ A 24 [v.08[ 2207 o | s Fal P
a0 517 1O . b e | o 200 | Y & 1% |g.17| 2300 .2 “ WO
Oapfailio3 [ Cw— | — (g2 126 [ << [e 1716|2200 72 | = A
GlafH170° | (o] <lF o~ /sD e - |20 |28 2isv] 5o d " T
07 loszo| nr v y - /50| Ul 3.230(¢5 2o 6.0 -~ O
W6 iz |k (4 M Z5 R 5.0 |54y 1¥°<| 5 ¢ - PE
/4 555 G | o g |oloa— %00 (w5 A% 8.9 297, [/0.3 " N O
(13hd 1438 | G |Gl | G2 |Clor 1cE2 Zoples 200 [ug s\ [f2a[727z0 6.4 g D

* Basin waler level measurements are taken from permanent reference point at basin location.
Flow measuremen( methods: W = Weir, VE = Visual Estimate, CC = Calibrated Container, DF = Debris Flow Rate Estimate




SUNNYSIDE COGENERATION ASSOCIATES FACILITY
~ Carbon County, Utah
Groundwater Discharge Permit Number UG W 070002
Surface Water and Discharge Basin Compliance Sampling

HUNTINGDON Chen—Northern

MONITORING LOCATION NUMBER:

Ldo&7

Runoff Basin / 8pring/ Other:

F=2 (WCHE D

Sampling Paramelers:

A . -Basin Field Parameters
Discharge Fgprec| Flow [Water O Sample
~ Present Observalions Flow | N&@s Level [Temp SC | Meter Collection Taken
Dale | Time |Personnel |  Weather | (yes/no) " (color, sheen, odor, elc.) +fcfs) | Method | (feet) | (AC| pH |[{(umhos) | No- Point {yes/no)
Gofe31/55 | Grncw |Seu fAF | | Clonr o ntar [0 | < 15 59220078 | Murbal Btk | o]
721 /458 S [ Sayn AH A1 - koo [ vig 23 |82 (qoo0igg |/ A
_ﬁffgﬂ;ioqﬁ v |Ouovcant | Yoo « lov | <c Is [7iglaso g2 X 7/
e /521757 | G Sl A o wo | (=7 7859l zion | 6.4 T
2 0730 i vy | - 400 |ec (5 g3 |no° 2.0 N
Y6 i M | cold 9, - R 5.% |gye| poo [6.20 NES
‘Yq |/530 |lon Caut& AT 1 Gonty o TS SC507) ISV |e C_ 6.0 [7.62| j§0° [(2.7 ’ N o
fafay 1535 Gm |G| cg2—IClec Lao [ca s¢ (vsi]iery 6.2 29—
* Basin water level measurements are taken from permanent reference point at basin location.
Flow measurement methods: W = Weir, VE = Visual Estimate, CC = Calibrated Container, DF = Debris Fiow Rale Estimale
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SUNNYSIDE COGENERATION ASSOCIATES FACILITY
Carbon County, Utah

Groundwater Discharge Permit Number UG W (70002
Surface Water and Discharge Basin Compliance Sampling

HUNTINGDON Chen—Northern

MONITORING LOCATION NUMBER: CQS (5@#‘(:,) AOGN
Runo{f Basin / Spring / Other: Sampling Parameters:
o . :Basin Field Parameters -
Discharge JFlow |Water DO Sampie .-
- Present Observations Flow | Meas. | Level | Temp SC  |Meter | Collection Taken
Date | Time |Personnel Weather | (yes/no) " {color, sheen, odor, efc.) (cfs) |Méthod (feet) | (M| pH [(umhos) | Ne: Point {yes/no)
Giofd 1335 | Cn e [Sumny bt | P |Mach Loyl Warm, ~30 (U4 32 677|690 6.2 | Mgyt R, L K7
%ho lwzo]| a~T < .,%4/’ S " . =30 [V 28 [72sf Zeoo| 7.« T L3O
CHobf3 (155 | G~ | pecak [ yoq - - r 40 {15 251481 28> | 2.4 < N
(31555 [co o] S/ o - 0 |Uds X aArnme < Wary—|
"‘#"-—(a (Lo o 7 U.-¢Q2/ y‘:/)/ ) <40 V. 17 6.5 Y70oY<g .5 (%% N O
Wil lidos iyt | £k P $0 /S 2321654 #5502 1 “ N
e | fotr | ([ CAE e e 29 L 23.2 |6.93] 430G | /.« . NG
Veifedl ot | 0o G = 00 Vg 2.2 [7.08|q7dg |2 X 42—

* Basin water level measurements are taken from permanent reference point at basin location.
Flow measurement methods: W = Weir, VE = Visual Estimate, CC = Calibrated Container, DF = Debris Flow Rate Estimate




SUNNYSIDE COGENERATION ASSOCIATES FACILITY
Carbon County, Utah

Groundwater Discharge Permit Number UG W 070002
Surface Water and Discharge Basin Compliance Sampling

HUNTINGDON Chen—-Northern

- R@ (éﬁun agﬂf‘f )

Sampling Paramelers:

ocH
MONITORING LOCATION NUMBER:

Runoff Basim@ Other:

S , :Basin Field Paramelers
Discharge A4  Flow [Water Db Sample
: Present Observations Flow | Megs. |Level |Temp SC  |Mewr | Coliection Taken
Dale | Time |Personnel |  Weather | (yes/no) __(color, sheen, odor, elc.) (cfs) | Method | (feet) | (F)H pH i{umhos) |57 Pojnt {yes/no)
39/43|(355 | CW |Singy o7 |y |Hudh o/ B on o cosler, 3D |Us 24 |7-60|4%00 |8t | SALIAR A
T /626 | Comn b, tod | % g 7 <35 Tu. 2.1 787 Ye00] 5.0 z N =
Bhola| s | G [Dusicant | ues e “ 1o | VIS 16:5 6. 24 (6 B Mo
Afa 11693 encW | S0 - —~ ~ Yo | Vet zo |74 150 | 4.q Moo
wlg6 1990 | mig | onaby | . Yo | vig £.3 | 7.583906(6.0 - & D
e Mo | v lF | 17 2 ~ N g0 | Jow —.%_ |20 |330° 5.5 RS
/A (627 | G~ | Cofil P | Clur wi— o7 Ui 5.9 .99 3Fe@ 54 s NO
Ydafad) (183 |GPn | Clee CAR | o, 209t (13 5.0 |gi7{=100 6.0 } 427~

* Basin waler level measurements are taken from permanent reference point at basin location.
Flow measurement methods: W = Weir, VE = Visua! Estimate, CC = Calibrated Container, DF = Debns Flow Rate Estimate
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SUNNYSIDE COGENERATION ASSOCIATES FACILITY
Carbon County, Utah
Groundwater Discharge Permit Number UG W 070002
Surface Water and Discharge Basin Compliance Sampling

HUNTINGDON Chen—Northern

R ~ £ :
MONITORING LOCATION NuMBER: W e (£ Culen [encpk u-fé poce
Runoff Basin / Spring / Other: Lt // Sampling Parameters:
S ‘ :Basin Field Parameters
Discharge F Flow [Water Do -| Sample
‘ Present Observations Flow | Méas. | Level | Temp SC |Memr | Collection | Taken
Date | Time {Personnel | Weather | (ves/no) " _{color, sheen, odor, etc.) {cfs) |Meéthod | (feet) | (FiC:| pH (umhos) | Ne. Point _ {yes/no)
Do (120G W |Guan p97 | Ao | C lemm nd~~ S Oou ST /b |7.Q1/50° |72 | Hoe e
V(700 G IS BF ] 5— © - 5&-’;0, L5 177 1§y Biv= | % | Heae No
Biiag] 1036 | G |ovecca ] 9| W o St CC 12 1677820 [q.a] No
Gtk /o8| Grnces | SO - e gl lo¢ j5 e liygoler | - Y7
e loas| i | Toss, Sl -~ 40 |cQ 7 5ol 30| <5 AN O
Yie 15Dl mir Cold Ay - - ) 50 [ce 0,0 [ T7 3oo |Y 6 | e
e lisid O | Cil NoO Poc dtom well fo gv@»ﬂ(@.}z (s Ao 304 — N O
Yyfed|357 | On (L9 00, -] No© ?:gf S skl Feae, 4 - N o

* Basin water level measurements are taken from permanent reference point at basin location.
Flow measurement methods: W = Weir, VE = Visua! Estimate, CC = Calibrated Container, DF = Debris Flow Rate Estimate




SUNNYSIDE COGENERATION ASSOCIATES FACILITY
Carbon County, Utah

Groundwater Discharge Permit Number UG W 070002
Surface Waler and Discharge Basin Compliance Sampling

HUNTINGDON Chen~Northern
(0 G wbd
MONITORING LOCATION NUMBER: (oul Kuu ot Bas;et :

’Ru/mf_f-];;;nf.;%rmg! Other:
I

Py

Sampling Paramelers: (14{4’&6)\5 Buions  pMeTmes ﬂ# L T0s
7 7 Fd

Basin Field Paramelcrs
Discharge Flow Water Sample
Present Observations Flow | Meas. | Level | Temp SC  {Meter Collection Taken
Daie | Time |Personnel Weather | (yes/no) (color, sheen, odor, etc.) (cfs) Method | (feet) | (PI<| pH |(umhos) | No. Point {yes/no)
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* Basin water level measurements arc taken from permanen( reference point al basia location,
Flow measurement methods: W = Weir, VE = Visual Estimale, CC = Calibrated Container, DF = Debris Flow Rale Estimale
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SUNNYSIDE COGENERATION ASSOCIATES FACILITY
Carbon County, Utah
Groundwater Discharge Permit Number UG W 070002
Surface Waler and Discharge Basin Compliance Sampling

HUNTINGDON Chen~Northern
MONITORING LOCATION NUMBER: Coq/ Ruwodd Baym (20 Gwh
| Runoff Basi%pring { Other: Sampling Paramelers: { o= , 4”’@ ﬂ[“[s 0/7/ 7’0 >
Basin Field Parameters
Discharge Flow |Water Sample
Present Observalions Flow | Meas. | Level | Temp SC  |Meter Coliection Taken
Dale | Time {Personnel Weallicr | {yes/no) (color, sheen, vdor, elc.) {cls) {Method | (feet) | (F) | pH [(umhos)| No. Point {yes/no)
Yoo | 1415 lew Com o N©O Dry — P R = — NES
afrs |15 | @6 Sdy | Yen ' 49 |Fomeldg, | 1= [Foa|Z%00 K2 lov El] 57>
s e At Cosl W, - Ll Lo 2 AR 47.4 ) « =4 (O« |6.29i3¢c0 { o
W | it [mHA N p— ) - 24 9741250 | e - e
4l fred [md Gl o (o 755 2l e |arys | A 4.7 199,.co 6.4 - g
132V |pmew | £ 0/ o HAh Tes Bk /P {i0r s " Yo |ga51.050 | - - P
i e | oom .l Ya— | Blck Lo 755 1950 | Elans 3.4 | zd 2003 < o Fa
1Vas oo | o ol - Clesr V. Sou Flow “.3 | e 3.0 |F.5]2g7¢ | — i _ i
L/L%“{ (35| &om ("/jﬂ’qfﬁg S‘/uffry > SC 13 S~ -— — — — — —_ - e =

* Basin water level measurements are taken from permanenl reference point at basin localion.
Flow measurement methods: W = Weir, VE = Visual Estimale, CC = Calibraled Container, DF = Debris Flow Rate Estimale
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‘Pﬂ“"pg TECHNICAL REPORT

P.O.BOX 30615
BILLINGS, MT 59107
(406) 248-9161

FAX (406) 248-9282

REPORT TO: ATTN: MR. CHUCK WEMPLE DATE: August 3, 1993
CHEN-NORTHERN, INC. JOB NUMBER: 87-927
1127 WEST 2320 SOUTH, SUITE B SHEET: 1 of 11
SALT LAKE CITY, UT 84119 INVOICE NO: 23900

REPORT OF: Water Analysis - SCA/DOGM (5-137.3-91)

SAMFLE IDENTIFICATION:

On July 3, 1993, these water samples (laboratory numbers 142325 through 142329)
were delivered to our Taboratory for analysis. Tests were conducted in accordance
with the U.S. Environmental Protection Agency Manual EPA 600/4-79-020, "Methods
for Chemical Analysis of Water and Wastes".

. The test results are shown on the following pages.
A < sign indicates the value reported was the practical quantitation limit for

this sample using the method described. Concentrations of analyte, if present,
below this were not quantifiable.

. Reviewed by (9'&4}'»0’ W

rmr
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Client Name: CHEN-NORTHERN, INC. SALT LAKE CITY, UT August 3, 1993
Project No.: 87-927 Sheet 2 of 11
Project Name:  SCA/DOGM 5-137.3-91

Laboratory No.: 142325

Sample Name: DS-WELL/063093

Sample Date: 06/30/93

Collected by:  CHUCK WEMPLE/GREG McDONALD
Time Sampled: 1145

Sample Type: WATER

CATION METHOD
ANION MEASURED  DETECTION DATE OF TIME OF
PARAMETER BALANCE VALUE LIMIT ANALYSIS ANALYSIS ANALYST
ANIONS:
Alkalinity Bicarbonate
as HCO, 9.82 meq/1 599 mg/1 1.02 07/13/93 1400 DD
Alkalinity Carbonate
as CO, 0 meq/1 0 mg/1 - 07/13/93 1400 DD
Alkalinity Total
as CaCo, 9.82 meq/1 491 mg/1 0.84 07/13/93 1400 0D
Chloride as C1 0.96 meq/1 34 mg/1 1.41 07/08/93 1500 DD
Fluoride as F 0.01 meq/1 0.28 mg/1 0.03 07/23/93 1430 HB
Sulfate as SO, 10.62 meq/1 510 mg/1 1.83 07/13/93 1000 cC
Total Anions 21.41 meq/1
CATIONS:
Calcium as Ca 4.64 meq/1 93 mg/1  0.39 07/19/93 1200 NH
Hardness as CaC0, 11.55 meq/1 578 mg/1 2.25 07/19/93 1200 NH
Magnesium as Mg 6.91 meq/1 84 mg/1  0.31 07/19/93 1200 NH
Potassium as K 0.13 meq/1 5 mg/1 0.18 07/13/93 1630 NH
Sodium as Na 10.05 meq/1 231 mg/1 0.81 07/19/93 1200 NH
Total Cations 21.73 meg/1
Difference 0.32 meq/1
Allowable 0.89 meq/1
INORGANICS:
0il & Grease <1 mg/1 0.9 07/16/93 1600 DD
Settleable Solids <0.1 ml/1 - 07/03/93 0900 DD
Sulfide as § 6 mg/1 0.61 07/07/93 1530 DD
Total Dissolved Solids 1250 mg/1  11.7 07/06/93 1730 cC
Total Suspended Solids <2 mg/1 3.5 07/06/93 1630 cC
METALS:
Aluminum as A1 (Dissolved) <0.1 mg/1 0.023 07/21/93 1130 NH
Aluminum as Al (Total) <0.1 mg/1 0.023 07/21/93 1130 NH
Arsenic as As (Dissolved) <0.002 mg/1  0.0014 07/08/93 1300 PB

Arsenic as As (Total) <0.002 mg/1  0.0014 07/22/93 1400 AH



.ient Name: CHEN-NORTHERN, INC. SALT LAKE CITY, UT August 3, 1993
Project No.: 87-927 Sheet 3 of 1]
Project Name: SCA/DOGM 5-137.3-91

Laboratory No.: 142325

Sample Name: DS-WELL/063093

Sample Date: 06/30/93

Collected by:  CHUCK WEMPLE/GREG McDONALD
Time Sampled: 1145

Sample Type: WATER

METHOD
MEASURED  DETECTION DATE OF TIME OF

PARAMETER VALUE LIMIT ANALYSIS ANALYSIS ANALYST

METALS (cont.):

Barium as Ba (Dissolved) <0.1 mg/1 0.031 07/21/93 0900 NH
Barium as Ba (Total) <0.1 mg/1 0.031 07/21/93 0900 NH
Boron as B (Dissolved) 0.2 mg/1 0.045 07/21/93 0900 NH
Boron as B (Total) 0.2 mg/1 0.045 07/21/93 0900 NH
Cadmium as Cd (Dissolved) <0.003 mg/1 0.0002 07/20/93 1300 AH
‘.Cadmium as Cd (Total) <0.003 mg/1 0.0002 07/23/93 1300 AH
Chromium as Cr (Total) <0.02 mg/1 0.009 07/21/93 0900 NH
Chromium as Cr (Dissolved) <0.02 mg/1 0.009 07/21/93 0900 NH
Copper as Cu (Dissolved) <0.02 mg/1 0.005 07/21/93 0900 NH
Copper as Cu (Total) <0.02 mg/1 0.005 07/21/93 0900 NH
Iron as Fe (Dissolved) <0.05 mg/1 0.008 07/21/93 0900 NH
Iron as Fe (Total) <0.05 mg/1 0.008 07/217/93 0900 NH
Lead as Pb (Dissolved) <0.01 mg/1 0.0012 07/13/93 1330 NH
Lead as Pb (Total) _ <0.01 mg/1 0.0012 07/27/93 1000 NH
Manganese as Mn (Dissolved) <0.02 mg/1 0.003 07/21/93 0900 NH
Manganese as Mn (Total) <0.02 mg/1 0.003 07/21/93 0900 NH
Mercury as Hg (Dissolved) <0.0005 mg/1 0.0002 07/19/93 0940 AH
Mercury as Hg (Total) <0.0005 mg/1 0.0002 07/19/93 0940 AH
Molybdenum as Mo (Dissolved) <0.05 mg/1 0.023 07/21/93 0900 NH
Molybdenum as Mo (Total) <0.05 mg/1 0.023 07/21/93 0900 NH
Nickel as Ni (Dissolved) <0.02 mg/1 0.011 07/21/93 0900 NH
Nickel as Ni (Total) <0.02 mg/1 0.011 07/21/93 0900 NH
Selenium as Se (Dissolved) <0.002 mg/1 0.0011 07/12/93 1540 AH
Selenium as Se (Total) <0.002 mg/1 0.0011 07/16/93 1320 AH
Zinc as ZIn (Dissolved) 0.02 mg/1 0.008 07/21/93 0900 NH
Zinc as In (Total) 0.04 mg/1 0.008 07/21/93 0900 NH
NUTRIENTS:
Ammonia Nitrogen as N <0.05 mg/1 0.034 07/20/93 1330 BH
Nitrite as N <0.05 mg/1 0.005 07/08/93 1400 BH
; Phosphorous Total <0.02 mg/1 0.002 07/15/93 1600 cC
: Nitrate as N 0.90 mg/1 0.005 07/09/93 1115 BH



Client Name: CHEN-NORTHERN, INC. SALT LAKE CITY, UT August 3, 1993
Project No.: 87-927 Sheet 4 of 11
Project Name:  SCA/DOGM 5-137.3-91

Laboratory No.: 142326

Sample Name: ICE/063093

Sample Date: 06/30/93

Collected by:  CHUCK WEMPLE/GREG McDONALD
Time Sampled: 1335

Sample Type: WATER

CATION METHOD
ANION MEASURED  DETECTION DATE OF TIME OF
PARAMETER BALANCE VALUE LIMIT ANALYSIS ANALYSIS ANALYST
ANJIONS:
Alkalinity Bicarbonate
as HCo, 8.28 meq/1 505 mg/1 1.02 07/13/93 1400 DD
Alkalinity Carbonate ‘
as CO, 0 meq/1 0 mg/1 - 07/13/93 1400 DD
Alkalinity Total
as CaCo, 8.28 meq/1 414 mg/1 0.84 07/13/93 1400 DD
Chloride as C1 1.86 meq/1 66 mg/1 1.41 07/08/93 1500 DD
Fluoride as F 0.02 meq/1 0.32 mg/1 0.03 07/23/93 1430 HB
Sulfate as SO, 22.07 meq/1 1060 mg/1 1.83 07/28/93 1100 ccC
Total Anions 32.23 meq/]
CATIONS:
Calcium as Ca 6.29 meq/1 126 mg/1 0.39 07/19/93 1200 NH
Hardness as CaCo, 18.88 meq/1 944 mg/1 2.25 07/19/93 1200 NH
Magnesium as Mg 12.59 meq/1 153 mg/1 0.31 07/19/93 1200 NH
Potassium as K 0.23 meq/1 9 mg/1 0.18 07/13/93 1630 NH
Sodium as Na 13.83 meq/1 318 mg/1 0.81 07/19/93 1200 NH
Total Cations 32.94 meq/]
Difference 0.71
Allowable 1.23
INORGANICS:
0il & Grease <1 mg/1 0.9 07/16/93 1600 DD
Settleable Solids <0.1 mi/y - 07/03/93 0900 0D
Sulfide as S <1 mg/1 0.61 07/07/93 1530 DD
Total Dissolved Solids 1920 mg/1  11.7 07/06/93 1730 cc
Total Suspended Solids 8 mg/l 3.5 07/06/93 1630 cC
METALS:
Aluminum as Al (Dissolved) 0.2 mg/1  0.023 07/21/93 1130 NH
Aluminum as Al (Total) 0.2 mg/1  0.023 07/217/93 1130 NH
Arsenic as As (Dissolved) <0.002 mg/1 0.0014 07/08/93 1300 PB

Arsenic as As (Total) <0.002 mg/1 0.0014 07/22/93 1400 AH



-.ient Name: CHEN-NORTHERN, INC. SALT LAKE CITY, UT August 3, 1993
Project No.: 87-927 Sheet 5 of 11
Project Name: SCA/DOGM 5-137.3-91

Laboratory No.: 142326

Sample Name: ICE/063093

Sample Date: 06/30/93

Collected by:  CHUCK WEMPLE/GREG McDONALD
Time Sampled: 1335

Sample Type: WATER

METHOD
MEASURED  DETECTION DATE OF TIME OF
PARAMETER VALUE LIMIT ANALYSIS ANALYSIS ANALYST

METALS (cont.):

Barium as Ba (Dissolved) <0.1 mg/1 0.031 07/21/93 0900 NH
Barium as Ba (Total) <0.1 mg/1 0.031 07/21/93 0900 NH
Boron as B (Dissolved) 0.3 mg/1 0.045 07/21/93 0900 NH
Boron as B (Total) 0.3 mg/1 0.045 07/21/93 0900 NH
: Cadmium as Cd (Dissolved) <0.003 mg/1 0.0002 07/20/93 1300 AH
d Cadmium as Cd (Total) <0.003 mg/1 0.0002 07/23/93 1300 AH
Chromium as Cr (Total) <0.02 mg/1 0.009 07/21/93 0900 NH
Chromium as Cr (Dissolved) <0.02 mg/1 0.009 07/21/93 0900 NH
Copper as Cu (Dissolved) <0.02 mg/1 0.005 07/21/93 0900 NH
Copper as Cu (Total) <0.02 mg/1 0.005 07/21/93 0900 NH
Iron as Fe (Dissolved) <0.05 mg/1 0.008 07/21/93 0900 NH
Iron as Fe (Total) 0.08 mg/1 0.008 07/21/93 = 0900 NH
Lead as Pb (Dissolved) <0.01 mg/1 0.0012 07/13/93 1330 NH
Lead as Pb (Total) <0.01 mg/1 0.0012 07/27/93 1000 NH
: Manganese as Mn (Dissolved) <0.02 mg/1 0.003 07/21/93 0900 NH
i Manganese as Mn (Total) <0.02 mg/1 0.003 07/21/93 0900 NH
Mercury as Hg (Dissolved) <0.0005 mg/1 0.0002 07/19/93 0940 AH
Mercury as Hg (Total) <0.0005 mg/1 0.0002 07/19/93 0940 AH
Molybdenum as Mo (Dissolved) <0.05 mg/1 0.023 - 07/21/93 0900 NH
Molybdenum as Mo (Total) <0.05 mg/1 0.023 07/21/93 0900 NH
Nickel as Ni (Dissolved) <0.02 mg/1 0.011 07/21/93 0900 NH
Nickel as Ni (Total) <0.02 mg/1 0.011 07/21/93 0900 NH
Selenium as Se (Dissolved) <0.002 mg/1 0.0011 07/12/93 1540 AH
Selenium as Se (Total) <0.002 mg/1 0.0011 07/16/93 1320 AH
Zinc as In (Dissolved) <0.02 mg/1 0.008 07/21/93 0900 NH
Zinc as In (Total) 0.04 mg/1 0.008 07/21/93 0900 NH
NUTRIENTS:
: Ammonia Nitrogen as N 0.31 mg/1 0.034 07/20/93 1330 BH
Nitrite as N <0.05 mg/1 0.005 - 07/08/93 1400 BH
5 hosphorous Total 0.02 mg/1 0.002 © 07/15/93 1600 cC
- WNitrate as N 1.72  mg/1 0.005 07/09/93 1115 BH



Client Name: CHEN-NORTHERN, INC. SALT LAKE CITY, UT August 3, 1993
Project No.: 87-927 Sheet 6 of 11
Project Name: SCA/DOGM 5-137.3-91

Laboratory No.: 142327

Sample Name: F-2/063093

Sample Date: 06/30/93

Collected by: CHUCK WEMPLE/GREG McDONALD
Time Sampled: 1515

Sample Type: WATER

CATION METHOD
ANION MEASURED DETECTION DATE OF TIME OF
PARAMETER BALANCE VALUE LIMIT ANALYSIS ANALYSIS ANALYST
ANIONS:
Alkalinity Bicarbonate
as HCO, 9.32 meq/1 569 mg/1 1.02 07/13/93 1400 DD
Alkalinity Carbonate
as Co, 0 meq/1 O mg/1 - 07/13/93 1400 DD
Alkalinity Total
as Caco, 9.32 meq/1 466 mg/1 0.84 07/13/93 1400 DD
Chloride as Cl 1.81 meq/1 64 mg/1 1.41 07/08/93 1500 DD
Fluoride as F 0.02 meq/1 0.30 mg/1 0.03 07/23/93 1430 HB
Sulfate as SO, 20.51 meq/1 985 mg/1 1.83 07/28/93 1100 cC
Total Anions 31.66 meq/1
CATIONS:
Calcium as Ca 7.19 meq/1 144 mg/1 0.39 07/19/93 1200 NH
Hardness as CaCo, 19.29 meq/1 965 mg/1 2.25 07/19/93 1200 NH
Magnesium as Mg 12.10 meq/1 147 mg/1 0.31 07/19/93 1200 NH
Potassium as K 0.18 meqg/1 7 mg/l 0.18 07/13/93 1630 NH
Sodium as Na 13.31 meq/1 306 mg/1 0.81 07/19/93 1200 NH
Total Cations 32.78 meq/1
Difference 1.12 meq/]
Allowable 1.23 meq/1
INORGANICS:
0il1 & Grease <] mg/1 0.9 07/16/93 1600 DD
Settleable Solids <0.1 miN - 07/03/93 0900 DD
Sulfide as § <1 mg/1 0.61 07/07/93 1530 DD
Total Dissolved Solids 1910 mg/1  11.7 07/06/93 1730 cc
Total Suspended Solids 10 mg/l 3.5 07/06/93 1630 cC
METALS:
Aluminum as Al (Dissolved) 0.2 mg/1 0.023 07/21/93 1130 NH
Aluminum as A1 (Total) 0.2 mg/1 0.023 07/21/93 1130 NH
Arsenic as As (Dissolved) <0.002 mg/1 0.0014 07/08/93 1300 PB
Arsenic as As (Total) <0.002 mg/1 0.0014 07/22/93 1400 AH



.ient Name: CHEN-NORTHERN, INC. SALT LAKE CITY, UT August 3, 1993
Project No.: 87-927 Sheet 7 of 11
Project Name: SCA/DOGM 5-137.3-91

Laboratory No.: 142327

Sample Name: F-2/063093

Sample Date: 06/30/93

Collected by:  CHUCK WEMPLE/GREG McDONALD
Time Sampled: 1515

Sample Type: WATER

METHOD
MEASURED  DETECTION DATE OF TIME OF
PARAMETER VALUE LIMIT ANALYSIS ANALYSIS ANALYST

METALS (cont.):

Barium as Ba (Dissolved) <0.1 mg/1 0.031 07/21/93 0900 NH
Barium as Ba (Total) <0.1 mg/1 0.031 07/21/93 0900 NH
Boron as B (Dissolved) 0.3 mg/1 0.045 07/21/93 0300 NH
Boron as B (Total) 0.2 mg/1 0.045 07/21/93 0900 NH
Cadmium as Cd (Dissolved) <0.003 mg/1 0.0002 07/20/93 1300 AH
_ Cadmium as Cd (Total) <0.003 mg/1 0.0002 07/23/93 1300 AH
Chromium as Cr (Total) <0.02 mg/1 0.009 07/21/93 0900 NH
Chromium as Cr (Dissolved) <0.02 mg/1 0.009 07/21/93 0900 NH
Copper as Cu (Dissolved) <0.02 mg/1 0.005 07/21/93 0900 NH
Copper as Cu (Total) <0.02 mg/1 0.005 07/21/93 0900 NH
Iron as Fe (Dissolved) <0.05 mg/1 0.008 07/21/93 0900 NH
Iron as Fe (Total) 0.26 mg/1 0.008 07/21/93 0900 NH
Lead as Pb (Dissolved) <0.01 mg/1 0.0012 07/13/93 1330 NH
Lead as Pb (Total) <0.01 mg/1 0.0012 07/27/93 1000 NH
Manganese as Mn (Dissolved) <0.02 mg/1 0.003 07/21/93 0900 NH
Manganese as Mn (Total) 0.04 mg/1 0.003 07/21/93 0900 NH
Mercury as Hg (Dissolved) <0.0005 mg/1 0.0002 07/19/93 0940 AH
Mercury as Hg (Total) <0.0005 mg/1 0.0002 07/19/93 0940 AH
Molybdenum as Mo (Dissolved) <0.05 mg/1 0.023 07/21/93 0900 NH
Molybdenum as Mo (Total) <0.05 mg/1 0.023 07/21/93 0900 NH
Nickel as Ni (Dissolved) *<0.04 mg/1 0.011 07/21/93 0900 NH
Nickel as Ni (Total) *<0.04 mg/1 0.011 07/21/93 0900 NH
Selenium as Se (Dissolved) <0.002 mg/1 0.0011 07/12793 1540 AH
Selenium as Se (Total) <0.002 mg/1 0.0011 07/16/93 1320 AH
Zinc as ZIn (Dissolved) <0.02 mg/1 0.008 07/21/93 0900 NH
Zinc as In (Total) 0.03 mg/1 0.008 07/21/93 0900 NH
NUTRIENTS:
Ammonia Nitrogen as N <0.05 mg/1 0.034 07/20/93 1330 BH
Nitrite as N 0.06 mg/1 0.005 07/08/93 1400 BH
: hosphorous Total 0.02 mg/1 0.002 07/15/93 1600 cC
W Nitrate as N 1.54  mg/1 0.005 07/09/93 1115 BH

* Higher detection limit due to background interference.



Client Name:
Project No.: 87-927

Project Name: SCA/DOGM 5-137.3-91

Laboratory No.: 142328
Sample Name:

Sample Date: 06/30/93

CRB/063093

Collected by:  CHUCK WEMPLE/GREG McDONALD

Time Sampled: 1405
Sample Type: WATER

CHEN~NORTHERN, INC. SALT LAKE CITY, UT

August 3, 1993
Sheet 8 of 11

CATION METHOD
ANION MEASURED  DETECTION DATE OF TIME OF
PARAMETER BALANCE VALUE LIMIT ANALYSIS ANALYSIS ANALYST
ANTONS: _
Alkalinity Bicarbonate
as HCO, 6.46 meq/1 394 mg/1  1.02 07/13/93 1400 0D
Alkalinity Carbonate
as Co, 0 meq/1 0 mg/1 - 07/13/93 1400 DD
Alkalinity Total
as CacCo, 6.46 meq/] 323 mg/1 0.84 07/13/93 1400 0D
Chloride as C1 3.70 meq/1 131 mg/1  1.41 07/08/93 1500 DD
Fluoride as F 0.04 meq/1 0.75 mg/1 0.03 07/23/93 1430 HB
Sulfate as SO, 62.67 meq/1 3010 mg/1 1.83 07/28/93 1100 cc
Total Anions 72.87 meq/1
CATIONS:
Calcium as Ca 25.60 meq/1 513 mg/1 0.39 07/19/93 1200 NH
Hardness as CaCo, 52.76 meq/1 2638 mg/l 2.25 07/19/93 1200 NH
Magnesium as Mg 27.16 meq/] 330 mg/1 0.31 07/19/93 1200 NH
Potassium as K 0.82 meq/1 32 mg/1 0.18 07/13/93 1630 NH
Sodium as Na 21.01 meq/1 483 mg/1  0.81 07/19/93 1200 NH
Total Cations 74.59 meq/]
Difference 1.72 meq/1
Allowable 2.53 meq/1
INORGANICS:
0il & Grease <1 mg/1 0.9 07/16/93 1600 DD
Settleable Solids <0.1 m/ - 07/03/93 0900 DD
Sulfide as S <1 mg/1 0.6l 07/07/93 1530 0D
Total Dissolved Solids 4610 mg/1 11.7 07/06/93 1730 cC
Total Suspended Solids <? mg/1 3.5 07/06/93 1630 cC
METALS:
Aluminum as Al (Dissolved) 0.6 mg/l 0.023 07/21/93 1130 NH
Aluminum as Al (Total) 0.4 mg/1 0.023 07/21/93 1130 NH
Arsenic as As (Dissolved) <0.002 mg/1  0.0014 07/08/93 1300 PB
Arsenic as As (Total) <0.002 mg/1 0.0014 07/22/93 1400 AH



.C]ient Name: CHEN-NORTHERN, INC. SALT LAKE CITY, UT August 3, 1993
Project No.: 87-927 Sheet 9 of 11
Project Name: SCA/DOGM 5-137.3-91

Laboratory No.: 142328

Sample Name: CRB/063093

Sample Date: 06/30/93

Collected by:  CHUCK WEMPLE/GREG McDONALD
Time Sampled: 1405

Sample Type: WATER

METHOD
MEASURED  DETECTION  DATE OF TIME OF
PARAMETER VALUE LIMIT ANALYSIS ANALYSIS ANALYST

METALS (cont.):

Barium as Ba (Dissolved) <0.1 mg/1 0.031 07/21/93 0900 NH
Barium as Ba (Total) <0.1 mg/1 0.031 07/21/93 0900 NH
Boron as B (Dissolved) 0.7 mg/1 0.045 07/21/93 0900 NH
Boron as B (Total) 0.8 mg/1 0.045 07/21/93 0900 NH
’. Cadmium as Cd (Dissolved) <0.003 mg/1 0.0002 07/20/93 1300 AH
: Cadmium as Cd (Total) <0.003 mg/1 0.0002 07/23/93 1300 AH
Chromium as Cr (Total) *<0.05 mg/1 0.009 07/21/93 0900 NH
Chromium as Cr (Dissolved) *<0.05 mg/1 0.009 07/21/93 0900 NH
Copper as Cu (Dissolved) <0.02 mg/1 0.005 07/21/93 0900 NH
Copper as Cu (Total) <0.02 mg/1 0.005 07/21/93 0900 NH
Iron as Fe (Dissolved) *<0.12 mg/1 0.008 07/21/93 0900 NH
Iron as Fe (Total) *<0.12 mg/1 0.008 07/21/93 0900 NH
Lead as Pb (Dissolved) <0.01 mg/1 0.0012 07/13/93 1330 NH
Lead as Pb (Total) <0.01 mg/1 0.0012 07/27/93 1000 NH
! Manganese as Mn (Dissolved) <0.02 mg/1 0.003 07/21/93 0900 NH
. Manganese as Mn (Total) <0.02 mg/1 0.003 07/21/93 0900 NH
Mercury as Hg (Dissolved) <0.0005 mg/1 0.0002 07/19/93 0940 AH
Mercury as Hg (Total) <0.0005 mg/1 0.0002 07/19/93 0940 AH
Molybdenum as Mo (Dissolved) *<0.10 mg/1 0.023 07/21/93 0900 NH
Molybdenum as Mo (Total) *<0.10 mg/1 0.023 07/21/93 0900 NH
Nickel as Ni (Dissolved) *<0.10 mg/1 0.011 07/21/93 0900 NH
Nickel as Ni (Total) *<0.10 mg/1 0.011 07/21/93 0900 NH
Selenium as Se (Dissolved) <0.002 mg/1 0.0011 07/12/93 1540 AH
Selenium as Se (Total) 0.008 mg/1 0.0011 07/16/93 1320 AH
Zinc as Zn (Dissolved) 0.10 mg/1 0.008 07/21/93 0900 NH
Zinc as In (Total) 0.06 mg/1 0.008 07/21/93 0900 NH
NUTRIENTS:
: Ammonia Nitrogen as N 0.11 mg/1 0.034 07/20/93 1330 BH
Nitrite as N <0.05 mg/1 0.005 07/08/93 1400 BH
; Phosphorous Total <0.02 mg/1 0.002 07/15/93 1600 cC
. Nitrate as N 1.34  mg/1 0.005 07/09/93 1115 BH

. * Higher defection limit due to background interference.
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Client Name:
Project No.: 87-927

Project Name:  SCA/DOGM 5-137.3-91

Laboratory No.: 142329
Sample Name:
Sample Date: 06/30/93

CRS/063093

Collected by:  CHUCK WEMPLE/GREG McDONALD

Time Sampled: 1335
Sample Type: WATER

CHEN-NORTHERN, INC. SALT LAKE CITY, UT

August 3, 1993
Sheet 10 of 11

CATION : METHOD _
ANION MEASURED DETECTION DATE OF TIME OF
PARAMETER BALANCE VALUE LIMIT ANALYSIS ANALYSIS ANALYST
ANIONS:
Alkalinity Bicarbonate
as HCo, 9.06 meq/1 553 mg/1 1.02 07/13/93 1400 DD
Alkalinity Carbonate
as CO, 0 meq/1 0 mg/1 - 07/13/93 1400 DD
Alkalinity Total
as CaCo, 9.06 meq/] 453 mg/1 0.84 07/13/93 1400 DD
Chloride as C1 2.74 meq/] 97 mg/1 1.41 07/08/93 1500 DD
Fluoride as F 0.07 meq/1 1.31 mg/1 0.03 07/23/93 1430 HB
Sulfate as SO, 70.37 meq/1 3380 mg/1  1.83 07/28/93 1100 cc
Total Anions 82.24 meq/1
CATIONS:
Calcium as Ca 28.44 meq/1 570 mg/1 0.39 07/27/93 1100 NH
Hardness as CaCo, 58.89 meq/1 2945 mg/1  2.25 07/27/93 1100 NH
Magnesium as Mg 30.45 meq/1 370 mg/1  0.31 07/27/93 1100 NH
Potassium as K 1.25 meq/1 49 mg/1  0.18 07/13/93 1630 NH
Sodium as Na 23.92 meq/1 550 mg/1 0.8]1 07/19/93 1200 NH
Total Cations 84.06 meq/1
Difference 1.82 meq/1
Allowable 2.82 meq/1
INORGANICS:
0i1 & Grease <l mg/1 0.9 07/16/93 1600 DD
Settleable Solids 0.2 ml/1 - 07/03/93 0900 0D
Sulfide as S <1 mg/1  0.61 07/07/93 1530 0D
Total Dissolved Solids 5210 mg/1  11.7 07/06/93 1730 cc
Total Suspended Solids 15 mg/1 3.5 07/06/93 1630 cc
METALS:
Aluminum as Al (Dissolved) 0.6 mg/1 0.023 07/21/93 1130 NH
Aluminum as Al (Total) 0.4 mg/1 0.023 07/21/93 1130 NH
Arsenic as As (Dissolved) 0.002 mg/1 0.0014 07/08/93 1300 PB
Arsenic as As (Total) 0.002 mg/1  0.0014  07/22/93 1400 AH



1ient Name: CHEN-NORTHERN, INC. SALT LAKE CITY, UT August 3, 1993
Project No.: 87-927 Sheet 11 of 1]
Project Name:  SCA/DOGM 5-137.3-91

Laboratory No.: 142329

Sample Name: CRS/063093

Sample Date: 06/30/93

Collected by: - CHUCK WEMPLE/GREG McDONALD
Time Sampled: 1335

Sample Type: WATER

METHOD
MEASURED  DETECTION DATE OF  TIME OF
PARAMETER VALUE LIMIT ANALYSIS ANALYSIS ANALYST

METALS (cont.):

Barium as Ba (Dissolved) <0.1 mg/1 0.031 07/21/93 0900 NH
Barium as Ba (Total) <0.1 mg/1 0.031 07/21/93 0900 NH
Boron as B (Dissolved) 1.0 mg/1 0.045 07/21/93 0900 NH
Boron as B (Total) 1.0 mg/1 0.045 07/21/93 0900 NH
. Cadmium as Cd (Dissolved) <0.003 mg/1 0.0002 07/20/93 1300 AH
-.Cadmium as Cd (Total) <0.003 mg/1 0.0002 07/23/93 1300 AH
Chromium as Cr (Total) *<0.05 mg/1 0.009 07/21/93 0900 NH
Chromium as Cr (Dissolved) *<0.05 mg/1 0.009 07/21/93 0900 NH
Copper as Cu (Dissolved) <0.02 mg/1 0.005 07/21/93 0900 NH
Copper as Cu (Total) <0.02 mg/1 0.005 07/21/93 0900 NH
Iron as Fe (Dissolved) *<0.12 mg/1 0.008 07/21/93 0900 NH
Iron as Fe (Total) 8.90 mg/1 0.008 07/21/93 0900 NH
Lead as Pb (Dissolved) <0.01 mg/1 0.0012 07/13/93 1330 NH
Lead as Pb (Total) <0.01 mg/1 0.0012 07/27/93 1000 NH
Manganese as Mn (Dissolved) 1.7  mg/1 0.003 07/21/93 0900 NH
Manganese as Mn (Total) 1.50 mg/1 0.003 07/21/93 0900 NH
Mercury as Hg (Dissolved) <0.0005 mg/1 0.0002 07/19/93 0940 AH
Mercury as Hg (Total) <0.0005 mg/1 0.0002 07/19/93 0940 AH
Molybdenum as Mo (Dissolved) *<0.10  mg/1 0.023 07/21/93 0900 NH
Molybdenum as Mo (Total) *<0.10 mg/1 0.023 07/21/93 0900 NH
Nickel as Ni (Dissolved) *<0.10 mg/1 0.011 -07/21/93 0900 NH
Nickel as Ni (Total) *<0.10 mg/1 0.011 07/21/93 0900 NH
Selenium as Se (Dissolved) <0.002 mg/1 0.0011 07/12/93 1540 AH
Selenium as Se (Total) <0.002 mg/1 0.0011 07/16/93 1320 AH
Zinc as In (Dissolved) 0.08 mg/1 0.008 07/21/93 0900 NH
Zinc as In (Total) 0.04 mg/1 0.008 07/21/93 0900 NH
NUTRIENTS:

Ammonia Nitrogen as N 1.86 mg/1 0.034 07/20/93 1330 BH
Nitrite as N <0.05 mg/1 0.005 07/08/93 1400 BH
hosphorous Total 0.23 mg/1 0.002 07/15/93 1600 CC
itrate as N 0.38 mg/1 0.005 07/09/93 1115 BH

* Higher detection limit due to background interference.
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.SOUTH 25TH STREET TE@MN”©AL ﬁEp@ﬁT

P.O. BOX 30615
BILLINGS, MT 59107
(406) 248-9161

FAX (406) 248-9282

REPORT TO: ATTN: CHUCK WEMPLE DATE: December 9, 1993
CHEN-NORTHERN, INC. JOB NUMBER: 87-927
1127 WEST 2320 SOUTH, SUITE B SHEE: 1 of 11
SALT LAKE CITY UT 84119 INVOICE NO: 003917

REPORT OF: Water Analysis - SCA-DOGM 5-137.3-91

SAMPLE IDENTIFICATION:

On November 1, 1993, these water samples (our laboratory numbers 146281 through
146287) were received in our laboratory for analysis. Tests were conducted in
accordance with the U.S. Environmental Protection Agency Manual EPA 600/4-79-020,
"Methods for Chemical Analysis of Water and Wastes.”

. The results of the analysis are shown on the following pages.
A < sign indicates the value reported was the practical quantitation limit for

this sample using the method described. Concentrations of analyte, if present,
below this were not quantifiable.

Reviewed by (vam,/ W
7

rmr




Client Name: CHEN-NORTHERN, INC. SALT LAKE CITY, UT Page 2
Project No.: 87-927

Laboratory No.: 146281

Sample Name: CRS-102693

Sample Date: 10/26/93
Collected by: G. HOWELL
Time Sampled: 1320

Sample Type: WATER

METHOD
MEASURED DETECTION TIME OF DATE OF

PARAMETER VALUE LIMIT  ANALYSIS ANALYSIS ANALYST
*ANIONS

Alkalinity Bicarbonate as

HCO3 548 mg/1 1.02 0900 11/09/93 BH.
Alkalinity Carbonate as
co3 0 mg/1 - 0900 11/09/93 BH

Alkalinity Total as CaCO3 449 mg/1 0.84 0900 11/09/93 BH
Chloride as C1 96 mg/1 0.24 1300 11/09/93 BH
Sulfate as S04 2930 mg/1 2.29 1345 11/10/93 cC
*CATIONS

Calcium as Ca 558 mg/1 0.39 1130 11/15/93 NH -
Hardness as CaC03 2800 mg/1 - 1130 11/15/93 NH-
Magnesium as Mg 342 mg/) 0.31 1130 11/15/93 NH
Sodium as Na 543 mg/1 0.81 1130 11/15/93 NH
INORGANICS

Electrical Conductivity 5310 umhos/cm 5.1 1500 11/12/93 BH
0i1 & Grease <l mg/1 1 1130 11/05/93 cc
~Settleable Solids <0.2 ml/1 0.2 1510 11/01/93 cC
Sulfide as S <1 mg/l 0.61 1500 11/02/93 DD
Total Dissolved Solids 5200 mg/1 11.7 1605 11/02/93 cc
Total Suspended Solids 4] mg/1 3.5 1525 11/02/93 cC
METALS

Aluminum as AT (Dissolved 0.5 mg/1 0.023 1100 11/17/93 NH -
Arsenic as As (Dissolved) <0.002 mg/1 0.0014 1300 11/08/93 AH
Boron as B (Dissolved) 1.1 mg/l 0.045 1100 11/17/93 NH-
Cadmium as Cd (Dissolved) <0.001 mg/1 0.0002 1130 11/30/93 AH..
Copper as Cu (Dissolved) <0.02 mg/l 0.005 1100 11/17/93 NH -
Iron as Fe (Dissolved) 6.30 mg/l1 0.008 1100 11/17/93 NH.
Iron as Fe (Total) 47 mg/1 0.008 1330 12/01/93 BH
Lead as Pb (Dissolved) <0.002 mg/1 0.0012 1400 11/22/93 NH-
Manganese as Mn (Dissolved) 1.35 mg/1 0.003 1100 11/17/93 NH

* The cation-anion analysis does not meet our quality assurance requirements.
However, the values reported herein were verified by duplicate analysis.
This indicates there are other unmeasured cations or anions present in

the sample.



. Client Name: CHEN-NORTHERN, INC. SALT LAKE CITY, UT Page 3
Project No.: 87-927
Laboratory No.: 146281
Sample Name: CRS-102693
Sample Date: 10/26/93
Collected by: G. HOWELL
Time Sampled: 1320
Sample Type: WATER

METHOD
MEASURED DETECTION TIME OF DATE OF
PARAMETER VALUE LIMIT  ANALYSIS ANALYSIS ANALYST
METALS (cont)
Manganese as Mn (Total) 2.2 mg/1 0.003 1330 12/01/93 BH-
Molybdenum as Mn (Total) <0.05 mg/1 0.023 1100 11/17/93 NH-
Selenium as Se (Dissolved <0.002 mg/1 0.0011 1400 11/10/93 AH
Zinc as Zn (Dissolved) 0.33 mg/1 0.008 1100 11/17/93 NH-
NUTRIENTS
) Ammonia Nitrogen as N 1.73 mg/1 0.034 1130 11/12/30 DD -
_ Nitrite as N <0.05 mg/1 0.005 1130 11/02/93 Do
. Phosphorous Total 0.68 mg/1 <0.002 1330 11/18/93 cc
Nitrate as N 0.33 mg/1 0.005 1130 11/03/93 DD

v aa -



Client Name: CHEN-NORTHERN, INC. SALT LAKE CITY, UT Page ¢4
Project No.: 87-927

Laboratory No.: 146282

Sample Name: CRB-102693

Sample Date: 10/26/93

Collected by: G. HOWELL

Time Sampled: 1400

Sample Type: WATER

METHOD
MEASURED DETECTION TIME OF DATE OF

PARAMETER VALUE LIMIT  ANALYSIS ANALYSIS ANALYST
ANIONS**

Alkalinity Bicarbonate as

HCO3 384 mg/1 1.02 0900 11/09/93 BH
Alkalinity Carbonate as
co3 0 mg/1 - 0900 11/09/93 BH

Alkalinity Total as CaCO3 315 mg/1 0.84 0900 11/09/93 BH
Chloride as C1 116 mg/1 0.24 1300 11/09/93 BH
Sulfate as S04 2710 mg/1 2.29 1345 11/10/93 cC
CATIONS*+*

Calcium as Ca 550 mg/1 0.39 1130 11/15/93 NH
Hardness as CaC03 2810 mg/1 - 1130 11/15/93 NH
Magnesium as Mg 350 mg/1 0.31 1130 11/15/93 NH
Sodium as Na 555 mg/1 0.81 1130 11/15/93 NH
INORGANICS

Electrical Conductivity 4860 umhos/cm 5.1 1500 11/12/93 BH
0il & Grease 1 mg/1 1 1130 11/05/93 cC
Settleable Solids <0.2 ml/1} 0.2 1615 11/01/93 cC
Sulfide as S 1 mg/1 0.61 1500 11/02/93 DD
Total Dissolved Solids 4700 mg/1 11.7 1605 11/02/93 cC
Total Suspended Solids <5 mg/l 3.5 1525 11/02/93 cC
METALS

Aluminum as Al (Dissolved 0.5 mg/l 0.023 1100 11/17/93 NH
Arsenic as As (Dissolved) <0.002 mg/1 0.0014 1300 - 11/08/93 AH
Boron as B (Dissolved) 1.0 mg/1 0.045 1100 11/17/93 NH
Cadmium as Cd (Dissolved) <0.001 mg/1 0.0002 1130 11/30/93 AH
Copper as Cu (Dissolved) <0.02 mg/1 0.005 1100 11/17/93 NH

** The cation-anion analysis does not meet our quality assurance requirements.
However, the values reported herein were verified by duplicate analysis.
This indicates there are other unmeasured cations or anions present in
the sample.



Client Name: CHEN-NORTHERN, INC. SALT LAKE CITY, UT Page 5
Project No.: 87-927

Laboratory No.: 146282

Sample Name: CRB-102693

Sample Date: 10/26/93

Collected by: G. HOWELL

Time Sampled: 1400

Sample Type: WATER

METHOD
MEASURED DETECTION TIME OF DATE OF

PARAMETER VALUE LIMIT  ANALYSIS ANALYSIS ANALYST
Iron as Fe (Dissolved) *19.2 mg/] 0.008 1100 11/17/93 NH
Iron as Fe (Total) *<0.05 mg/1 0.008 1330 12/01/93 BH
Lead as Pb (Dissolved) <0.002 mg/1 0.0012 1400 11/22/93 NH
Manganese as Mn (Dissolved) *1.35 mg/1 0.003 1100 11/17/93 NH
Manganese as Mn (Total) *<0.02 mg/1 0.003 1330 12/01/93 BH
Molybdenum as Mn (Total) <0.05 mg/] 0.023 1100 11/17/93 NH
Selenium as Se (Dissolved <0.002 mg/1 0.0011 1400 11/10/93 AH
Zinc as Zn (Dissolved) 0.35 mg/1 0.008 1100 11/17/93 NH
NUTRIENTS

Ammonia Nitrogen as N <0.05 mg/1 0.034 1130 11/12/30 DD
Nitrite as N <0.05 mg/1 0.005 1130 11/02/93 DD
Phosphorous Total 0.05 mg/1 <0.002 1330 11/18/93 cc
Nitrate as N 1.07 mg/1 0.005 1130 11/03/93 DD

* Sampies were reanalyzed and results verified on December 8. These appear to be
different samples.



Client Name: CHEN-NORTHERN, INC. SALT LAKE CITY, UT Page 6
Project No.: 87-927
Laboratory No.: 146283
Sample Name: F-2/102793
Sample Date: 10/27/93 -
Collected by: G. HOWELL
Time Sampled: 0730
Sample Type: WATER
METHOD
MEASURED DETECTION TIME OF DATE OF
PARAMETER VALUE LIMIT  ANALYSIS ANALYSIS ANALYST
ANIONS
Alkalinity Bicarbonate as
HCO3 622 mg/1 1.02 0900 11/09/93 BH
Alkalinity Carbonate as
co3 0 mg/1 - 0900 11/09/93 BH
Alkalinity Total as CaC03 510 mg/1 0.84 0900 11/09/93 BH
Chloride as Cl 59 mg/1 0.24 1300 11/09/93 BH
Sulfate as S04 700 mg/1 2.29 1145 11/09/93 cc
CATIONS
Calcium as Ca 102 mg/1 0.39 1000 11/05/93 NH
Hardness as CaC03 650 mg/1 - 1000 11/05/93 NH
Magnesium as Mg 96 mg/1 0.31 1000 11/05/93 NH
Sodium as Na 300 mg/1 0.81 1000 11/05/93 NH
INORGANICS
Electrical Conductivity 2240 umhos/cm 5.1 1500 11/12/93 BH
0il & Grease 3 mg/1 1 1130 11/05/93 cc
Settleable Solids <0.2 ml/1 0.2 1615 11/01/93 cc
Sulfide as § <l mg/l 0.61 1500 11/02/93 DD
Total Dissolved Solids 1500 mg/1 11.7 1605 11/02/93 cC
Total Suspended Solids 9 mg/1 3.5 1525 11/02/93 cC
METALS
Aluminum as Al (Dissolved 0.2 mg/1 0.023 1100 11/17/93 NH
Arsenic as As (Dissolved) <0.002 mg/1 0.0014 1300 11/08/93 AH
Boron as B (Dissolved) 0.3 mg/l 0.045 1100 11/17/93 NH
Cadmium as Cd (Dissolved) <0.001 mg/1 0.0002 1130 - 11/30/93 AH
Copper as Cu (Dissolved) <0.02 mg/] 0.005 1100 11/17/93 NH
Iron as Fe (Dissolved) <0.05 mg/1 0.008 1100 11/17/93 NH
Iron as Fe (Total) 0.41 mg/1 0.008 1330 12/01/93 BH
Lead as Pb (Dissolved) <0.002 mg/1 0.0012 1400 11/22/93 NH
Manganese as Mn (Dissolved) 0.04 mg/1 0.003 1100 11/17/93 NH
Manganese as Mn (Total) 0.06 mg/l 0.003 1330 12/01/93 BH
Molybdenum as Mn (Total) <0.05 mg/1 0.023 1100 11/17/93 NH
Selenium as Se (Dissolved <0.002 mg/1 0.0011 1400 11/10/93 AH
Zinc as Zn (Dissolved) 1.02 mg/1 0.008 1100 11/17/93 NH
NUTRIENTS
Ammonia Nitrogen as N 0.11 mg/1 0.034 1130 11/12/30 DD
Nitrite as N <0.05 mg/1  0.005 1130 11/02/93 DD
Phosphorous Total 0.06 mg/t <0.002 1330 11/18/93 cc
Nitrate as N 0.88 mg/1 0.005 1130 11/03/93 DD

- .- -



Client Name: CHEN-NORTHERN, INC. SALT LAKE CITY, UT Page 7
Project No.: 87-927
Laboratory No.: 146284
Sample Name: ICE-1/102693
Sample Date: 10/27/93
Collected by: G. HOWELL
Time Sampled: 0830
Sample Type: WATER
METHOD
MEASURED DETECTION TIME OF DATE OF
PARAMETER VALUE LIMIT  ANALYSIS ANALYSIS ANALYST
ANIONS
Alkalinity Bicarbonate as
HCO3 593 mg/1 1.02 0900 11/09/93 BH
Alkalinity Carbonate as
co3 0 mg/] - 0900 11/09/93 BH
Alkalinity Total as CaC03 486 mg/1 0.84 0900 11/09/93 BH
Chloride as Cl 65 mg/1 0.24 1300 11709/93 BH
Sulfate as S04 777 mg/1 2.29 1145 11/09/93 cc
CATIONS
Calcium as Ca 90 mg/1 0.39 1130 11/15/93 NH
Hardness as CaC03 660 mg/1 - 1130 11/15/93 NH
Magnesium as Mg 105 mg/1 0.31 1000 11/05/93 NH
Sodium as Na 340 mg/1 0.81 1130 11/15/93 NH
INORGANICS
Electrical Conductivity 2410 umhos/cm 5.1 1500 11/12/93 BH
0i1 & Grease <l mg/l 1 1130 11/05/93 cC
Settleable Solids <0.2 ml/1 0.2 0945 11/02/93 cC
Sulfide as S <1 mg/1 0.61 1500 11/02/93 DD
Total Dissolved Solids 1600 mg/1 11.7 1605 11/02/93 cC
Total Suspended Solids <2  mg/l 3.5 1525 11/02/93 cC
METALS
Aluminum as Al (Dissolved 0.1 mg/1 0.023 1100 11/17/93 NH
Arsenic as As (Dissolved) <0.002 mg/1 0.0014 1300 11/08/93 AH
Boron as B (Dissolved) 0.3 mg/l 0.045 1100 11/17/93 NH
Cadmium as Cd (Dissolved) <0.001 mg/1 0.0002 1130 11/30/93 AH
Copper as Cu (Dissolved) <0.02 mg/1 0.005 1100 11/17/93 NH
Iron as Fe (Dissolved) <0.05 mg/1 0.008 1100 11/17/93 NH
Iron as Fe (Total) <0.05 mg/1 0.008 1330 12/01/93 BH
Lead as Pb (Dissolved) <0.002 mg/1 0.0012 1400 11/22/93 NH
Manganese as Mn (Dissolved) <0.02 mg/] 0.003 1100 11/17/93 NH
Manganese as Mn (Total) <0.02 mg/1 0.003 1330 12/01/93 BH
Molybdenum as Mn (Total) <0.05 mg/1 0.023 1100 11/17/93 NH
Selenium as Se (Dissolved <0.002 mg/1 0.0011 1400 11/10/93 AH
Zinc as In (Dissolved) <0.02 mg/1 0.008 1100 11/17/93 NH
NUTRIENTS
Ammonia Nitrogen as N <0.05 mg/1 0.034 1130 11/12/30 DD
Nitrite as N <0.05 mg/1 0.005 1130 11/02/93 DD
Phosphorous Total 0.05 mg/l <0.002 1330 11/18/93 cC
Nitrate as N 0.77 mg/1 0.005 1130 11/03/93 DD

rw - -



Client Name: CHEN-NORTHERN, INC. SALT LAKE CITY, UT Page 8
Project No.: 87-927

Laboratory No.: 146285

Sample Name: WELL/102783

Sample Date: 10/27/93

Collected by: G. HOWELL

Time Sampled: 0915

Sample Type: WATER

METHOD
MEASURED DETECTION TIME OF DATE OF

PARAMETER VALUE LIMIT  ANALYSIS ANALYSIS ANALYST
ANIONS

Alkalinity Bicarbonate as

HCO3 599 mg/1 1.02 0900 11/09/93 BH
Alkalinity Carbonate as
co3 0 mg/l - 0900 11/09/93 BH

Alkalinity Total as CaCO3 491 mg/1 0.84 0900 11/09/93 BH
Chloride as Cl 47 mg/1 0.24 1300 11/09/93 BH
Suifate as S04 604 mg/1 2.29 1145 11/09/93 cc
CATIONS

Calcium as Ca 99 mg/1 0.39 1130 11/15/93 NH
Hardness as CaC03 590 mg/1 - 1130 11/15/93 NH
Magnesium as Mg 84 mg/l 0.31 1000 11/05/93 NH
Sodium as Na 276 mg/1 0.81 1000 11/05/93 NH
INORGANICS

Electrical Conductivity 2100 umhos/cm 5.1 1500 11/12/93 BH
0il & Grease <l mg/1 1 1130 11/05/93 cC
Settleable Solids <0.2 ml/1 0.2 1130 11/02/93 ccC
Sulfide as § <1 mg/] 0.61 1500 11/02/93 DD
Total Dissolved Solids 1400 mg/1 11.7 1605 11/02/93 cC
Total Suspended Solids <2 mg/l 3.5 1525 11/02/93 cC
METALS

ATuminum as Al (Dissolved <0.1 mg/1 0.023 1100 11/17/93 NH
Arsenic as As (Dissolved) <0.002 mg/1 0.0014 1300 11/08/93 AH
Boron as B (Dissolved) 0.3 mg/ 0.045 1100 11/17/93 NH
Cadmium as Cd (Dissolved) <0.00]1 mg/1 0.0002 1130 11/30/93 AH
Copper as Cu (Dissolved) <0.02 mg/1 0.005 1100 11/17/93 NH
Iron as Fe (Dissolved) <0.05 mg/1 0.008 1100 11/17/93 NH
Iron as Fe (Total) 0.14 mg/l 0.008 1330 12/01/93 BH
Lead as Pb (Dissolved) <0.002 mg/1 0.0012 1400 11/22/93 NH
Manganese as Mn (Dissolved) <0.02 mg/] 0.003 1100 11/17/93 NH
Manganese as Mn (Total) <0.02 mg/1 0.003 1330 12/01/93 BH
Molybdenum as Mn (Total) <0.05 mg/1 0.023 1100 11/17/93 NH
Selenium as Se (Dissolved <0.002 mg/1 0.0011 1400 11/10/93 AH
Zinc as Zn (Dissolved) <0.02 mg/l 0.008 1100 11/17/93 NH
NUTRIENTS

Ammonia Nitrogen as N <0.05 mg/l 0.034 1130 11/12/30 00
Nitrite as N <0.05 mg/1 0.005 1130 11/02/93 0D
Phosphorous Total 0.05 mg/1 <0.002 1330 11/18/93 cC
Nitrate as N 1.21 mg/1 0.005 1130 11/03/93 DD

| & SR LS. P,



. Client Name: CHEN-NORTHERN, INC. SALT LAKE CITY, UT Page 9
Project No.: 87-927

Laboratory No.: 146286

Sample Name: DUPLICATE 146281 CRS/102693

Sample Date: 10/26/93

Collected by: G. HOWELL

Time Sampled: 1320

Sample Type: WATER

METHOD
MEASURED DETECTION TIME OF DATE OF

PARAMETER VALUE LIMIT  ANALYSIS ANALYSIS ANALYST
ANIONS*
Alkalinity Bicarbonate as

HCO3 542 mg/1 1.02 0900 11/09/93 BH
Alkalinity Carbonate as

Co3 0 mg/l - 0900 11/09/93 BH
Alkalinity Total as CaCO3 444 mg/1 0.84 0900 11/09/93 BH
Chloride as C1 97 mg/1 0.24 1300 11709/93 BH
Sulfate as S04 2860 mg/1 2.29 1345 11/10/93 cC
CATIONS*

. Calcium as Ca 549 mg/1 0.39 1130 11/15/93 NH
Hardness as CaC03 2780 mg/1 - 1130 11/15/93 -NH
Magnesium as Mg 342 mg/1 0.31 1130 11/15/93 NH
Sodium as Na 552 mg/1 0.81 1130 11/15/93 NH
INORGANICS
Electrical Conductivity 5370 umhos/cm 5.1 1500 11/12/93 BH
Settleable Solids <0.2 ml/1 0.2 1510 11/01/93 cc
Sulfide as § <1 mg/1 0.61 1500 11/02/93 DD
Total Dissolved Solids 5100 mg/1 11.7 1605 11/02/93 cC
Total Suspended Solids 42 mg/1 3.5 1525 11/02/93 CC

METALS

Aluminum as A1 (Dissolved 0.4 mg/1 0.023 1100 11/17/93 NH
Arsenic as As (Dissolved) <0.002 mg/1 0.0014 1300 11/08/93 AH
Boron as B (Dissolved) 1.0 mg/] 0.045 1100 11/17/93 NH
Cadmium as Cd (Dissolved) <0.001 mg/1 0.0002 1130 11/30/93 AH
Copper as Cu (Dissolved) <0.02 mg/1l 0.005 1100 11/17/93 NH
Iron as Fe (Dissolved) 6.35 mg/1 0.008 1100 11/17/93 NH
Iron as Fe (Total) 50 mg/1 0.008 1330 12/01/93 BH
Lead as Pb (Dissolved) <0.002 mg/1 0.0012 1400 11/22/93 NH
Manganese as Mn (Dissolved) 1.30 mg/1 0.003 1100 11/17/93 NH
Manganese as Mn (Total) 2.3 mg/l 0.003 1330 12/01/93 BH
* The cation-anion analysis does not meet our quality assurance requirements.

. However, the values reported herein were verified by duplicate analysis.

This indicates there are other unmeasured cations or anions present in
the sample.



Client Name: CHEN-NORTHERN, INC. SALT LAKE CITY, UuT Page 10
Project No.: 87-927
Laboratory No.: 146286
Sample Name: DUPLICATE 146281 (RS/102693
Sample Date: 10/26/93
Collected by: G. HOWELL
Time Sampled: 1320
Sample Type: WATER
METHOD
MEASURED DETECTION TIME OF DATE OF
PARAMETER VALUE LIMIT  ANALYSIS ANALYSIS ANALYST
Molybdenum as Mn (Total) <0.05 mg/1 0.023 1100 11/17/93 NH
Selenium as Se (Dissolved <0.002 mg/1 0.0011 1400 11/10/93 AH
Zinc as In (Dissolved) 0.34 mg/1 0.008 1100 11/17/93 NH
NUTRIENTS
Ammonia Nitrogen as N 1.73 mg/1 0.034 1130 11/12/30 DD
Nitrite as N <0.05 mg/] 0.005 1130 11/02/93 DD
Phosphorous Total 0.85 mg/1 <0.002 1330 11/18/93 cC
Nitrate as N 0.34 mg/1 0.005 1130 11/03/93 DD

Huntinadan



Client Name: CHEN-NORTHERN, INC. SALT LAKE CITY, UT Page 11
Project No.: 87-927
Laboratory No.: 146287
Sample Name: SPIKE 146284 1ICE-1/102793
Sample Date: 10/26/93
Collected by: G. HOWELL
Time Sampled: 1320
Sample Type: WATER
MEASURED TIME OF DATE OF
PARAMETER VALUE ANALYSIS ANALYSIS ANALYST
ANIONS
Alkalinity Total as CaC03 98 % 0900 11/09/93 BH
Chloride as Cl 95 % 1300 11/09/93 BH
Sulfate as S04 97 % 1145 11/09/93 cc
CATIONS
Calcium as Ca 100 % 1130 11/15/93 NH
Magnesium as Mg 102 % 1130 11/15/93 NH
Sodium as Na 100 % 1130 11/15/93 NH
INORGANICS
Sulfide as S 110 % 1500 11/02/93 DD
METALS
Aluminum as A1 (Dissolved 94 % 1100 11/17/93 NH
Arsenic as As (Dissolved) 93 % 1300 11/08/93 AH
Boron as B (Dissolved) 104 % 1100 11/17/93 NH
Cadmium as Cd (Dissolved) 105 % 1130 11/30/93 AH
Copper as Cu (Dissolved) 100 % 1100 11/17/93 NH
Iron as Fe (Dissolved) 104 % 1100 11/17/93 NH
Iron as Fe (Total) 100 % 1330 12/01/93 BH
Lead as Pb (Dissolved) 90 % 1400 11/22/93 NH
Manganese as Mn (Dissolved) 100 % 1100 11/17/93 NH
Manganese as Mn (Total) 90 % 1330 12/01/93 BH
Molybdenum as Mn (Total) 100 % 1100 11/17/93 NH
Selenium as Se (Dissolved 100 % 1400 11/10/93  AH
Zinc as In (Dissolved) 100 % 1100 11/17/93 NH
NUTRIENTS
Ammonia Nitrogen as N 106 % 1130 11/12/30 DD
Nitrite as N 103 % 1130 11/02/93 DD
Phosphorous Total 96 % 1330 11/18/93 cC
Nitrate as N 102 % 1130 11703793 DD
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SUNNYSIDE COGENERATION ASSOCIATES FACILITY
Carbon County, Utah
Groundwater Discharge Permit Number UG W 070002
Surface Water and Discharge Basin Compliance Sampling
HUNTINGDON Chen-Northern
—
MONITORING LOCATION NUMBER: 00% v POCS
‘Runoflf Bésin/SprEng / Other: Sampling Paramelers:
Basin Field Parameters |
Discharge Flow [Water bhe Sample
Present Observations Flow | Meas. | Level |Tem SC  |Mererq  Colleclion Taken
Dalc | Time |Personnel Weather | {yes/no) (color, sheen, odor, cle,) (el et Mcthod | (Tect) ,(—F‘)'PC',/;)I[ (umhos) | ~Mo~ Point (yesfno)
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* Basinwaler level measurements are (aken from permanent reference paint at basin location,
Flow measurement methods: W = Weir, VE = Visual Estimate, CC = Calibrated Container, DF = Dcbris Flow Rate Estimate
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SUNNYSIDE COGENERATION ASSOCIATES FACILITY

Carbon County, U

taly

HUNTINGDON Chen~-Northern

Groundwaler Discharge Permit Number UG W 070002
Surface Water and Discharge Basin Compliance Sampling

IMONITORING LOCATION NUMBER: O ¥ (cnt.)

Spring { Other:

Sampling Paramelers:

UPLE S

Basin Field Parameters
Discharge " | Flow |Water Do Sample
Present Obscrvations 0&[0\» Meas. | Level | Temp SC  |Meter [ Collection Taken
Date | Time [Personuel | Weather | (yes/uo) (color, sheen, odor, etc.) efs] | Method | (feet} | (B) LpH |{umhos) | No. Point {yes/no)
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dfgfe3| 15| C0bwm [ o | MO NS DL L -
@/z0 |i1699 (R S Unk, |, 99 |/ {7 |52 |2q0e Aol |o—
13 i3y | my ca/woty  |\pg Ol Lof 7S 7.5 | n 0.9 |5.25 | 1300
S AEZA Y YA i 7.9 _|5941259 | .5
Wb 6o s (8 T L TRl By frssy 17.25 1 pme 42 88 1z2p]| 6.1 (o e
W0 1312 eme) | Colf W~ | Black V p L 135 (57. 6 | FH o 40 1875 50| ; g
"o (03¢ |Em (M Omnt| qp [Bluck URBATES [ ] HA/950 | Al 3.7 |s24]2983 [ 7.7 © 2
s 100 | bom (O Dot v [Clar V. 0L, Fow 7 4.3 | Flows 3.0 155772676 | — N ey
V5t 1395 | Gor7 NClwr (ol | R | NJO D ISCiAFRCE | = - | —- T 1 N ©
Vot (295 |l [Elen T | NSO [ W0 Do deras C | — ] =1 |- — — N
* Basin water level measurements are taken [rom permanent reference point at basin location.
Flow measurement methods: W = Weir, VE = Visual Estimale, CC = Calibrated Container, DF = Debris Flow Rate Eslimate
Fase 1w
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SUNNYSIDE COGENERATION ASSOCIATES FACILITY
Carbon County, Utah

HUNTINGDON Chen-Northern

Groundwater Discharge Permil Number UG W070002
Surface Water and Discharge Basin Com pliance Sampling

MONITORING LOCATICON NUMBER:

oo

Runoff Basin / Spring / Other:

Sampling Parameters:

U PUES

Basin Field Parameters
Discharge Flow |Waler vo ‘%Cumtf)ﬁ"ye Sample
Present Observations Flow | Meas. | Level | Temp SC  |IMreter Entteetion Taken
Dalc | Time |Personnel Weather | (yes/no) (color, sheen, odor, clc.) {els} |Method | (Teet) | i< | plt (umhos) | No. Bainl {yes/no)
sl 150 | (O Clove ot ] e Ruvk s odrenutar Lt (VE Fe | B2 598500 5. b | 1220
i//! “ féZf’ G e P“’HyCy:_r MO B a5 m s J)f-.,/
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T/ ;706 | A | S 4 BO | Busin 5 Dry
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(/26 125 ( | mif L8, N & s at
Yo 1345 my Csif NO |18 Ao B
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* Basin waler level

measurements are laken from permanent reference poin¥al basin location,
Fiow measurement methods: W = Weir, VE = Visual Estimale, CC = Calibrated Conlainer, DF = Debris Fl

ow Rate Estimate




SUNNYSIDE COGENERATION ASSOCIATES FACILITY
Carbon County, Utah

Groundwater Discharge Permit Number UG W 070002
Surface Water and Discharge Basin Compliance Sampling

HUNTINGDON Chen-Northern

- UHIES
MONITORING LOCATION NUMBER: 008 @I.a C0423£ @oFusé 2\¢$
Rune{l Basin / Spring / Other: Sampling Paramelers:
Basin Field Parameters
Discharge Flow |Waler Sample
Present Observalions Flow | Meas. | Level | Temp SC  |Meter Collection Taken
Date Time |Personnel Weather | fyes/no) (color, sheen, odor, elc.) (cls} [Method | (feet) | (F} | pH [{umhos) | No. Poinl (yes/no)
“’f_/’L"\ [636 | G Pc NO WYascm o Dr.
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T
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* Basin water level measurements are taken from permanent reference point at basin localion.
Flow measurement methods: W = Weir, VE = Visual Estimate, CC = Calibrated Container, DF = Debris Flow Rate Estimate




SUNNYSIDE COGENERATION ASSOCIATES FACILITY
Carbon County, Utah

Groundwater Discharge Permit Number UG W 070002
Surface Waler and Discharge Basin Compliance Sampling

HUNTINGDON Chen-Northern

MONITORING LOCATION NUMBER: 09 RD{WIZ%AQQ aﬂﬂé’s
Runofl Basin / Spring / Cther: Sampling Paramelers:
Basin Field Parameters
Discharge Flov |Water Sample
Presenl Observations Flow | Meas. | Level |Temp SC  |Meter | Collection Taken
Dalc | Time |Personnel Weather | (yes/no) (color, sheen, odor, elc.) (cls} [Method | (feet) | (F) | pH [{umhos)| No. Poinl {(yesfno)
LJ{/’”I /505 & C(DJ/ ~o R vpin_i's nﬂn/
s/7 |1z O| (v [Pc.’ N O (Soss > Dry ,
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124 |07 o~ |70 ND  Ne waa e bas..
%1 o | G C2 No é ”-.3/1& m bnson

V1fafO33| Com |0 G| NS [ Dry

bofed 70 A |Clorsn 8| NP WYY,

* Basin waler level measurcments are taken [rom permanent reference point al basin location.
Flow measurement methods: W = Weir, VE = Visual Estimate, CC = Calibrated Container, DF = Debris Flow Rale Eslimate




SUNNYSIDE COGENERATION ASSOCIATES FACILITY
Carbon County, Utah '

Groundwater Discharge Permit Number UG W 070002
Surface Water and Discharge Basin Compliance Sampling

HUNTINGDON Chen-Northern
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* Basin water level measurements are taken (rom permanent reference point at basin localion.
Fiow measurement methods: W = Weir, VE = Visual Estimate, CC = Calibrated Container, DF = Debris Flow Rale Estimate




SUNNYSIDE COGENERATION ASSOCIATES FACILITY
Carban County, Utah
Groundwater Discharge Permit Number UG W 070002
Surface Water and Discharge Basin Compliance Sampling

HUNTINGDON Chen—~Northern
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7
Runoll Basin / Spring / Other: Sampling Parameters:
Basin Field Paramelers
Discharge Flow {Water Sample
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¥ Basinwater level measurements are (aken from permanent reference poini at basin location.
Flow measurement methods: W = Weir, VE = Visual Estimate, CC = Calibraled Container, DF = Debris Flow Rale Estimate




SUNNYSIDE COGENERATION ASSOCIATES FACILITY
Carbon Counlty, Ulah

Groundwater Discharge Permit Number UG W 070002

Surface Water and Discharge Basin Compliance Sampling

HUNTINGDON Chen-Northern

Sampling Parameters:

MONITORING LOCATION NUMBER: &/¢ Coal Dl Tl 2.0
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Discharge Flow [Water Sample
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* Basin watcr level measurements are (aken [rom permanent reference poinl al basin location.
Flow measurement methods: W = Weir, VE = Visual Estimate, CC = Calibrated Container, DF = Debris Flow Raie Estimate




SUNNYSIDE COGENERATION ASSOCIATES FACLILITY
Carbon Counly, Utah
Groundwater Discharge Permit Number UG W 070002
Surface Waler and Discharge Basin Compliance Sampling

HUNTINGDON Chen—-Norlhern
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* Basin water level measurements are taken [rom permanent reference point al basin location.
Flow measurement methods: W = Weir, VE = Visual Estimate, CC = Calibrated Conlainer, DF = Debris Flow Rate Estimate




SUNNYSIDE COGENERATION ASSOCIATES FACILITY
Carbon County, Utah

Groundwaler Discharge Permit Number UG W070002
Surface Water and Discharge Basin Compliance Sa mpling

HUNTINGDON Chen-Northern

MONITORING LOCATION NUMBER: O/é gorroo /40(“ Pﬁy UrIes
Runoff Basin/ Spring / Other: Sampling Parameters:
Basin Field Paramelers
Discharpe Flow |[Waler Sample
Present Observations Flow | Meas. | Level |Temp SC  [Meter Collection Taken
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* Basin waler level measurements are taken from permanent reference point at basin location.
Flow measurement methods: W = Weir, VE = Visua! Estimale, CC = Calibrated Conlainer, DF = Debris Flow Rale Eslimate




. Huntingdon

600 SOUTH 25TH STREET - TE@HN”@A“—‘J EEP@Q?

P.O. BOX 30615
BILLINGS, MT 59107
(406) 248-9161

FAX (406) 248-9282

REPORT TO: ATTN: MR. CHUCK WEMPLE DATE: July 1, 1993

CHEN-NORTHERN, INC. JOB NUMBER:  87-927
1127 WEST 2320 SOUTH, SUITE B SHEET: 1 of 2

SALT LAKE CITY, UT 84119 INVOICE NO: 23618

REPORT OF: Water Analysis - Sunnyside Cogen. Facility - 5-137.1-91

SAMFLE IDENTIFICATION:

On June 17, 1993, this water sample (laboratory number 141864) was delivered to
our laboratory for analysis. Tests were conducted in accordance with the U.S.

Environmental Protection Agency Manual EPA 600/4-79-020, "Methods for Chemical
Analysis of Water and Wastes".

The test results are shown on the following page.

Reviewed by Q?"\A/ W
__ . rmr

AS A MUTUAL PROTECTION TO CUENTS, THE PUBLIC AND OURSELVES, Al

PUBLICATION OF STATEMENTS. CONCLUSIONS OR EXTRACTS FROM OR
OF AFTFR TESTIMG 12 rwati £TEM sy £ ATUED AGRARNIIEME TS

LL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF QUR CLIENTS AND AUTHORIZATION FOR
REGARDING OUR REPORTS IS RESERVED PENDING OUR WRITTEN APPROVAL. SAMPLES WILL BE DISPOSED

A s e e



Client Name:
Project No.:
Project Name:

Laboratory No.:

Sample Name:
Sample Date:
Collected by:
Time Sampled:
Sample Type:

CHEN-NORTHERN, INC. SALT LAKE CITY, UT July 1, 1993~
87-927 Sheet 2 of ¢
Sunnyside Cogen. Facility (5-137.1-91)

141864

004/061593
06/15/93

RICHARD E. GIRAUD
1430

WATER

METHOD
MEASURED DETECTION DATE OF  TIME OF
PARAMETER VALUE LIMIT  ANALYSIS ANALYSIS ANALYST
INORGANICS:
pH (150.1) 8.5 S.U. - 06/17/93 16:55 C. Corder
Total Dissolved
Solids (160.1) 1180 mg/1 20 mg/1 06/22/93 17:30 B. Hebert
Total Suspended '
Solids (160.2) 61 mg/1 5 mg/1 06/17/93 15:45 C. Corder
METALS: o
Iron as Fe (Total)(200.7) 0.73 mg/1 0.05 mg/1 06/23/93 10:15 N. Halloway
PETROLEUM HYDROCARBONS:
Recoverable Petroleum
Hydrocarbons - (418.1) 5.0 mg/1 0.2 mg/1 06/23/93 9:35 A. Holm

:fiillltillgg(l()ll Chen-Northern, Inc.
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Huntingdon
[ s — TECHNICAL REPORT

P.O. BOX 30615
BILLINGS, MT 59107
(406) 248-9161

FAX (406) 248-9282

REPORTTO: ATTN: CHUCK WEMPLE DATE:  November 4, 1993
CHEN-NORTHERN, - INC. JOB NUMBER:  87-927
1127 WEST.2320 SOUTH, SUITE B SHEET: 1 of 3

SALT -_L-AKE CITY UT 84119 INVOICE NO: 003676

REPORT OF: Hate'ri An_';ﬂysis - Sunnyside Cogeneration Facility 5-137.1-41

SAMPLE IDENTIFICATION:

On October 16, 1993, these water samples (our laboratory numbers 145792 through
145795) ‘were received in our laboratory for analysis. Tests were conducted in
accordance with the U.S. Environmental Protection Agency Manua] EPA 600/4 -79-020,
“"Methods for Chemical Analysis of Water and Wastes."” ‘

. The resu]t's' of the analysis are shown on the fo]]owing pages.
A < sign ind1cates the value reported was the' pract1ca1 quantitation limit for

this samp]e using the method described. Concentrations of analyte, if present,
below this were not quantifiable. -

I Reviewed by (9—6-0—\_./ a“bwv-v.:-od

ror




Client Name:

CHEN-NORTHERN, INC. SALT LAKE CITY, UT Page 2

Project No.: 87-927
Laboratory No.: 145792
Sample Name: QUTFALL 004-101393
Sample Date:. 10/13/93
Collected by: HOWELL
Time Sampled: 1215
Sample Type: WATER
_ METHOD
MEASURED DETECTION TIME OF DATE OF
PARAMETER VALUE LIMIT  ANALYSIS ANALYSIS ANALYST
INORGANICS
0il & Grease <1 mg/1 1 1530 10/28/93 CC
Laboratory No.: 145793
Sample -Name: OUTFALL 004-101393
Sample Date: 10713793
Collected by: HOWELL
Time Sampled: 1215:
Sample Type: . WATER
, ) METHOD
MEASURED DETECTION TIME OF DATE OF
PARAMETER VALUE LIMIT  ANALYSIS ANALYSIS ANALYST
METALS
Iron as Fe (Total) 0.55 mg/1  0.008 1330 10/28/93 NH

TT--“f:“ﬂr‘nn ~ [ I T R



Sample Name:

Client Name: CHEN-NORTHERN, INC. SALT LAKE CITY, UT Page 3
Project No.: 87-927

Laboratory No.: 145794

Sample Name: OUTFALL 004-101393

Sample Date: 10/13/93

Collected by: HOWELL

Time Sampled: 1215

Sample Type: WATER

METHOD

) MEASURED DETECTION TIME OF DATE OF
PARAMETER VALUE LIMIT  ANALYSIS ANALYSIS ANALYST
INORGANICS .

Total Suspended Solids 115 mg/1 5 1130 10/20/93 BH
Laboratory No.: 145795

OUTFALL 004-101393

Sample Date: 10/13/93
Collected by:  HOWELL
Time Sampled: 1215
Sample Type: WATER
. METHOD .

, MEASURED DETECTION TIME OF DATE OF
PARAMETER VALUE LIMIT  ANALYSIS ANALYSIS ANALYST
INORGANICS

pH 8.2 S.U. - 1655 10/19/93 BH
Total Dissolved Solids 1240 mg/1 20 1600 10/20/93 BH

I emtinadnn o
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Huntingdon

Chen-Northern, Inc.

' TECHNICAL REP
.)0 SOUTH 25TH STREET @ @ @ﬁT

0. BOX 30615
BILLINGS, MT 59107
{406) 248-9161
FAX (408) 248-9282

REPORT TO: ATTN: CHUCK WEMPLE DATE: November 11, 1993
CHEN-NORTHERN, INC. JOB NUMBER: 87-927
1127 WEST 2320 SOUTH, SUITE B SHEEI‘- 1 of 2
SALT LAKE CITY UT 84119 INVOICE NO.. 003873

REPORT OF: Water Analysis - SCA - UPDES (5-137.1-91)

SAMPFLE IDENTIFICATION:

On November 1, 1993, this water sample (our 1abor‘at‘bry number 146288) was
received in our laboratory for analysis. Tests were conducted in accordance with

the U.S. Environmental Protection Agency Manual EPA 600/4- 79 020, "Methods for
Chemical Analysis of Water and Wastes.”

. The results of the analysis are shown on the fd‘l]owing page.

A < sign indicates the value reported was the practma] -quantitation-limit for

this sample using the method described. Concentrations :of analyte, if present,
below this were not quantifiable.

. Reviewed by W arvwv-//

B

rmr

AS A MUTUAL PROTECTION TO CUENTS, THE PUBLIC AND OURSELVES, ALL REPOSTS ARE SUBMITTED AS THE CONFINENTIAL PROPEITY NE AR ~IENTE ANA A1TTHORIZATION FOR



Client Name: CHEN-NORTHERN, INC. SALT LAKE CITY, UT Page 2
Project No.: 87-927

Laboratory No.: 146288

Sample Name: OUTFALL 004/102

Sample Date: 10/26/93

Collected by: M. HOWELL

Time Sampled: 1140

Sample Type: WATER

METHOD = |
MEASURED DETECTION TIME OF - DATE OF o
VALUE LIMIT  ANALYSIS ANALYSIS  ANALYST
INORGANICS ,
0i1 & Grease <1 mg/1 1 1130 11/05/93 cC
pH 8.8 S.U. - 1600 11/01/93 BH
Total Dissolved Solids 1200 mg/1 12 1605 11/02/93 cC
Total Suspended Solids 66 mg/1 4 1525 11/02/93 . CC
METALS
Iron as Fe (Soluble) 0.33 mg/1 0.008 1100 ' 11/05/93 NH

Himtinedon Chen-Northern Ine
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Sunnyssde Cogeneration Focility D0GH Sampling Data
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sunnyside Cogeneration Fact ity DOGM Sampling Data

° ICE/063093
3 ICE/102693
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X (CRS/102693
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H
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004/102693
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Appendix B
Precipitation and Climatalogical Data for 1993



STATION YEAR MON MAX MIN MEAN PCPN SNOW

SUNNYSIDE, 1993,Jan, 35.1, , 17.5, , 26.3, , 1.94, , 30.5

SIDE,1993,Feb, 38.2, , 18.9, , 28.6, , 1.96, , 1l6.4
ﬁSIDE,1993,Mar, 51.8, , 2%.1, , 40.4, , 2.0e6, , 0.0

YSIDE, 1993 ,Apr, 56.0, , 32.7, , 44.3, , 1.02, , 0.0
SUNNYSIDE, 1993 ,May, 8.9, , 43.7, , 56.3, , 1.83, , 0.0
SUNNYSIDE,1993,Jun, 76.5, , 48.4, , 62.5, , 0.1l6, , 0.0
SUNNYSIDE,1993,Jul, 82.8, , 50.5, , 66.7, , 0.12, , 0.0
SUNNYSIDE,1993,Aug, 79.3, , 51.5, , 65.4, , 0.65, , 0.0
SUNNYSIDE,1993,8ep, 72.8, , 43.3, , 658.0, , 0.05, , 0.0
SUNNYSIDE,19923,0¢ct, 56.4, , 34.6, , 45.5, , 2.66, , 0.0
SUNNYSIDE, 1993 Nov, 40.0, , 21.2, , 30.6, , 1.12, , 12.5
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BUNNYSIDE COAL MINE
VEGETATION MONITORING

1992

INTRODUCTION

This report addresses vegetation monitoring of seeded areas
and test plots results for 1992. Several of the areas were also
sampled in 1990, so comparisons can be made between years. The

following is a list of areas monitored and reported within this

document.

001 Pond

001 Topsoil

Manshaft Sediment Pond

002-B Discharge Pond

002-B Topsoil Pile

002-A Discharge Pond

Rail Cut Sediment Pond

Rail Cut Topsoil Pile

Coarse Refuse Toe Topsoil Pile
Coarse Refuse Toe Sediment Pond
Reclaimed Coarse Refuse Toe Sediment Pond
Borrow Area Sediment Pond

Coarse Refuse Topsoil Pile

Haul Road (Pasture) Sediment Pond
Sacco Flats Topsoil Pile

surface Facility Spoil Pile
Surface Facility Sediment Pond
Whitmore Test Plot

Slaughter Canyon

Sacco Test Plot



METHODS

Vegetation monitoring was conducted on revegetated sites and
test plots for SUNNYSIDE COAL MINE in the growing season of 1992.
Quantitative and qualitative data were taken on each site.
Methods for the monitoring are described herein, however, each
data sheet may also describe the some of the sample parameters

and methods specific to that site.

QUALITATIVE DATA

Qualitative data were recorded on all sites. A qualitative
data sheet for each site is included in this report and provides
the following information: site name, general area, sample date,
observers, slope, exposure, acreage, animal disturbance, erosion
damage, cover, dominant plant species observed, and other

pertinent notes.

Quantitative data were also recorded. Results are shown on
these data sheets and are referenced on the qualitative data

sheets.



Site Name

The site name that is given correlates with permit

information and maps used in the field (not included).

Sample dates are also provided. All sample dates are within

the 1992 growing season and were before frost.

Workers

Lists the names of the individuals who recorded the data.

Exposure

Exposure was recorded on each site. Often the site had
several exposures differences. In those cases, "variable" was
written for the exposure on the data sheet.

Animal Disturbance

Values were given to the relative use by animal species of



each site. The values and a brief explanation are given below.

None - no animal use was observed.

Slight - only little animal use was observed by
droppings, tracks, or cropped
vegetation.

Moderate- a fair degree of use was observed mostly
by the cropped vegetation. Several
inches of production still remained
available for use
by the animals.

Severe - animal use had taken nearly all of the
available current year's production.

Erosion

Erosion of the area was also assessed by qualitative
methods. Actual measurements, descriptive notes or values

described below were given to each site.

Negligible - almost no erosion was observed.

Slight - small erosion rills beginning, usually
less than 2:1 (2 inches wide by 1 inches
deep) .

Moderate - erosional rills and gullies from 2:1 to
4:2.

Severe - erosional rills and gullies over to 4:2

were observed.

Cover

The "cover" on the data sheets was reserved for those areas



where quantitative data were not required - and therefore quick
(qualitative) estimates were made for cover. Since quantitative
data were required for most areas in 1992, one is most often

referred to the raw data and summary sheets.

Dominant Plant Species Observed

Plant species that were observed, but not encountered in the
quadrats when sampling were listed here. Therefore, for a list
of all species on a given site, one should refer to both

quantitative and qualitative data sheets.

Notes

Site-specific, pertinent notes about each area were also
taken i.e. identification of special considerations, areas of
differential growth patterns, etc. Notes on specific

methodologies on each site also are described here.

Photographs

Color photographs were taken for each site and are included

in this report for documentation.



QUANTITATIVE DATA

Cover_and Composition

Cover (living, litter, rock, bareground) estimates were made
using ocular methods with randomly placed meter square quadrats.
Total living cover and cover by species were reported. Raw data
summations were included in this report and reports all means and

standard deviations.

Species composition was also assessed from the quadrats.
Sample sizes depended on the size of the sample area. Because
these data are presented to observe trends for revegetation
success and soil stabilization, no attempt was made to achieve

sample adequacy for each individual site.

Woody Species Density

In some areas density estimates were needed. Density of
woody plant species were recorded using the point quarter
distance method (Cottom and Curtis 1956) and by using belt
transects. In the point quarter method, random points were
placed on the sample sites and measured into four quarters. The
distances to the nearest woody plant species were then recorded
in each quarter. The average point-to-individual distance was
equal to the square root of the mean area per individual. In the

belt transect method, sizes of transects varied with individual



sites. 1In this method total counts of the woody species were
conducted in each transect. They were then summed and averaged

to calculate the number of individuals per acre.

RESULTS

Data sheets for qualitative and quantitative (including raw
data) sampling are included in this report. This will give the
reviewer an overall view of the revegetation success of each
area. For results of the above parameters, refer to the site-

specific data sheets.



SUNNYSIDE COAL MINE

QUALITATIVE SAMPLING DATA SHEET AND
QUANTITATIVE/QUALITATIVE NOTES

1992
SITE NAME: 001 Pond
DATE: 3 Sept. 1992
WORKERS: P. Collins, D. Collins

SLOPE: 0-25 deg.

EXPOSURE: variable

ANIMAL USE/DISTURBANCE: small mammal & deer use

EROSION: negligible

COVER: (see quantitative data)

DOMINANT PLANT SPECIES OBSERVED: (see quantitative data)

NOTES: 1) Sampled all banks randomly



g

SUNNYSIDE

001 Pord

Slone: 0 - 25 deg
Exposure: Var.

Sample Date: 3 Sept 92 1.00 2.00 3. 00 5,00 5.00 6.00 7.00 8.00 9.00 10,00
SHRUBS

Chrysothamnus nauseosus 53.00 0.00 20,00 5. 00 5.00 . 35.00 20,00 0.00 0.00 0.00
FORBS

Pedicago sativa 0.00 0.00 0.00 .00 0.00 0.00 0.00 15.00  BC.CC 5.00
Melilotus officinalis 0.00 0.00 0.00 0.00  10.00 0,00 0.00 0.00 0.00 0.00
Prtemisia ludiviriana 0.00 0.00 0.00 0.00 15.00 0. 00 0,00 0.00 0,00 0.00
GRASSES

Poa pratensis 0,00 0.00 ¢.00 0.00 ¢.00 0. 00 0.00 0.00 5.00 0.00
Rgropyron intersedium 10,00  20.00 25.00 15,00 S.00 10,00 15,00 0.00 5.00 25,00
Agropyron dasystachyus 55.00 40.00 15,00 25.00 10,00 10,00 15,00  35.00 0.00 35.00
Oryzopsis hymenoides 0.00 0,00 0.00 0.00 0,00 0.00 0. 00 0,00  15.00 0.00
COVER

Total Living Cover 70,00 60,00 ED.O0  45.00 45,00 55,00 S50.00  50.00 45, £5. 00
Litter 5.00 500 10.00 5.00 500 10.00 5.00 5. 00 5.00 5. 00
Bareground 10.60 15,00 10,00 25.00 25,00 15,00 1500 15,00 5. 00 5.00
Rock 15,00 20.00 20,00 25.00 2500 20.00  30.00 30,00 45,00 25,00
% COMPOSITION

Shrubs 7.14 0,00 33.33 iLI11 1.1l B3.6F 40,00 0.00 0.00 0.00
Forbs 0. 00 0.00 0.00 0.0 55.56 0.00 0.00  30.00 44,44 7.69
Grasses 92.86 100.00  B6.67  BB.B9 33,33 3636 BO.00 70,00 55,56 R4




SUNNYSTDE

001 Pord

Slope: 0 - 25 des
Exposure: Var.

Mean Shev Freo Sample Date: 3 Seot %
SHRUBS
9.00 11.36 Chrysothamnus nauseosus
FORES
4,00 7.00 Medicago sativa
1.00 3. 00 Belilotus officinalis
1,50 4,50 Artemisia ludiviciana
GRASSES
0.50 1,50 Poa oratensis
13.00 8.12 Agropyron intermedius
24.00 16.09 Agropyron dasystachyum
1.50 4,50 Dryzopsis hyeenoides
COVER
o4.90 8.50 Total Living Cover
6.00 2.00 Litter
14,00 6.63 Bareground
23,50 7.89 Rock
% COMPOSITION
16,63  20.72 Shrubs
13,77 20,31 Forbs
69-60 ae.sa Gr'aSBES

10



SUNNYSIDE COAL MINE

QUALITATIVE SAMPLING DATA SHEET AND
QUANTITATIVE/QUALITATIVE NOTES

1992
SITE NAME: 001 Topsoil
DATE: 3 Sept. 1992
WORKERS: P. Collins, D. Collins

SLOPE: 1-25 degq.

EXPOSURE: variable

ANIMAL USE/DISTURBANCE: moderate use by deer and cattle

EROSION: negligible

COVER: (see quantitative data)

DOMINANT PLANT SPECIES OBSERVED: (see gquantitative data)

NOTES: 1) sampled randomly on the top and sides of slopes

11



SUNNYSIDE

001 Toosoil Pile
Slope: 0 - 25 deg
Exposure: Var,

Sample Date: 3 Sept 92 1.00 2.00 3.00 4.00 5.00 6. 00 7.00 Mean SDev Freg
SHRUBS

Chrysothawnus nauseosus 0,00 70,00  30.00 25.00 .00 0,00 25.00 21.43 23.4
Eurotia lanata 0,00 0.00 5.00 0.00 0.00 0.00 0.00 0.74 1.75
FORBS

GRASSES

Rgropyron interwediuwm 0.00 0.00 0.00 0.60 35.00 16,060 10,00 7.86 11,91
Aoropyon trachycaulusm 0.00 10,00 2500 3500 20.00 0.0 0,00 12,86 13.05
Auropyron dasystachyum 45.00 0.00 .00 0.00 0.00 40,00 35.00 17.14 19.9
Oryzopsis hymenoides 10.00 0.00 0.00 0.00 0.00 0.00 0.00 1.43 3,30
Elymus cinereus 15.00 0.00 10,0 - 10.00 .00 0.00 .60 o 5.98
COVER

Total Living Cover 70,00  BO.0O 70,00 70,00 55,00 50.00 70,00 66.43 9.53
Litter 15,00  10.00 20,00 20,00 35.00 25.00 13,00 20,00 1.56
Bareground 5. 00 5.00 5. 00 5.00 3.00 5.00 5.00 L 0.70
Rock 10.00 5.00 5.00 5.00 7.00  20.00 10,00 8.86 S.00
% COMPOSITION

Shrubs 0.00 87.% 50,00 357 0.00 0.00 371 29.85 30,41
Forbs 0.00 0,00 0.00 0,00 0.00 0.00 0.00 0.00 0.00
Brasses 160.00 12,5  50.00 64,29 100.00 100,00 G429 .15 30.41

12



SUNNYSIDE COAL MINE
QUALITATIVE SAMPLING DATA SHEET AND

QUANTITATIVE/QUALITATIVE NOTES
1992

SITE NAME: Manshaft Sediment pond

DATE: 3 Sept. 1992
WORKERS: P. Collins, D. Collins
SLOPE: 0-30 degq.

EXPOSURE: variable

ANIMAL USE/DISTURBANCE: Wildlife use: deer and rabbit.

EROSION: Slight erosion beginning on the west slope.

COVER: (see quantitative data)

DOMINANT PLANT SPECIES OBSERVED: (see quantitative data)

NOTES: 1) Sampled banks and bottom of pond.

2) On the banks we sampled each exposure

3) The was some standing water on the bottom of the

pond.

13



SUNNYSIDE

Man Shaft Sediment Pond
Slope: 0 - 25 dep
Exposure: Var.

Sample Date: 3 Seot 92 1.00 2,00 3.00 4,00 5.00 B.00 7.00 8.00 9.00  10.00
SHRUBS

(hrysothamnus nauseosus 20.00 25,00 0.00 20.00 0.00 0,00 0.00  20.00 0.00 0. 00
Gutierrezia sarothae 0,00 0.00 5. 00 0.00 0.00 0.00 0,00 0,00 0.00 0.00
Rosa woodsii 0.00 0.00 5.00 0.00 0.00 0.00 .00 ¢.00 0.00 0. 00
Salix sp. 0,00 0.00 0.00 0.00 0,00 5.00 0,00 0,00 0.00 0,00
FORBS

Brindelia souarrosa 0.00 0.00 0.00 0.00 0. 00 0,00 7.00 0.00 0.00 .00
Medicago sativa 0.00 10.00 0.00  10.00 5. 00 0.00 0.00 0.00 0.00 0.00
Artemisia ludoviciana 10. 00 0,00 0.00 0.00 0.00 0.00 0. 00 0,00 15. 00 0, 00
Rster foliaceus 20,00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0. 0
Melilotus officinalis 0.00 0. 00 0.00 0.00 5.00  30.00 15.00 0,00  10.00 0.00
BRASSES

Raropyron dasystachyum 0.00 0.00 0,00 0.00 15.00 0.00  18.00 0,00 .00 63.00
Poa pratensis 10. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 02.00
Agropyron cristatum 0,00 £23.00 40,00 0.00 0. 00 0.00 ¢.00 0.00 0.00 ¢. 00
Agropyron intermsedium 0.00 0,00 10. 0 0,00 9. 00 0.00 0,00 0.00 0,00 6. 00
Bitanion hystrix 0.00 0,00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 10,00
COVER

Total Living Cover £0.0¢ 60,00 60,00 30,00 30.00 35.00 40.00 20.00 2500 T75.00
Litter 5.00 5.00 20,00 10.00 5.00 5.00 5,00 5.00 5.00 5.00
Bareground 15.00  25.00 15,00  35.00 B0.00 25.00  35.00 5. 00 5.00 19.00
Rock 20.00 10,00 500 25.00 500 35.00 20.00 70.00 65.00 1.00
% COMPOSITION

Shrubs 33.33  41.67 16.87  bBA.E7 0.00 14,29 6,00 100.00 0.00 0,00
Forbs 50.00 16.67 0.00 33,33 3333 8571  55.00 0.00 100,00 0.60
Brasses 16.67  41.67  83.33 0.00  BB.E7 0.00  45.00 0.00 0.00 100.00

14



SUNNYS1DE

Man Shaft Sediment Pond
Slope: 0 - 25 dep
Exposure: Var.

Mean Shev Freg Sample Date: 3 Sept %2
SHRUBS
8.50  10.50 Chrysothamnus nauseosus
0.50 1,50 Gutierrezia sarothae
0,50 1.50 Rosa woodsii
0,50 1.50 Salix sp.
FORBS
0.70 2.10 Grindelia spuarrosa
2.5 4,03 Medicaoo sativa
2,50 512 Artemisia ludoviciana
2. 00 6.00 Rster foliaceus
6.00 9.43 pelilotus officinalis
BRASSES
9.80 19.53 Agropyron dasystachyum
1. 00 3.00 Poa pratensis
6.50 13.43 Agropyron cristatum
1.50 3.20 Agropyron intermedium
1.00 3.00 Sitanion hystrix
COVER
43.30 17.76 Total Living Cover
7.00 4,58 Litter
23.90 1563 Bareground
25.60 23.18 Rock
% COMPRSITION
27.26 .16 Shrubs
37.40 33.74 Forbs
35.33 39. 98 brasses

15



SUNNYSIDE COAL MINE
QUALITATIVE SAMPLING DATA SHEET AND

QUANTITATIVE/QUALITATIVE NOTES
1992

SITE NAME: 002-B Dischardge Pond

DATE: 3 Sept. 1992
WORKERS: P. Collins, D. Collins
SLOPE: variable

EXPOSURE: variable

ANIMAL USE/DISTURBANCE: moderate use

EROSION: negligible

COVER: (see quantitative data)

DOMINANT PLANT SPECIES OBSERVED: (see gquantitative data)

NOTES: 1) sampled top and outside banks (outside of fence)

16



SUNNYSIDE

002-B Discharge Pond

Slope: 0 - 25 deg

Exposure; Var.

Sample Date: 3 Sept 92 1,60 2, 00 3.00 5.00 500 6.00 7.00 B.00 .00 10,00

SHRUBS
[hrysothamnus nauseosus 0.00 0.00 15.00 . 0 0.00  15.0C 0.00 0.00 0.00 15.00

FORBS
Hedysarum boreale 10,00 25.00 15.00 1500 &5.00 1500 35.00 20.00 R25.00  10.00
Melilotus officinalis 0.00 0.00 0.00 0.00 0,00 0. 00 0.00 3. 00 0.00 0. 00
, BRASSES
’ . Agropyron dasystachyus 0.00 0.00 0.00 0.00 0.00 .00 0, 00 0.00 0,00 5,00
Agropyron trachycaulum 0.00 0.00 0.00 0.00 0, 00 0,00 0,00 5. 00 5. 00 0.00
Agropyron intermedium 25. 00 5. 00 5.00 5.00 10.00 10.00 5. 00 0.00 5.00 5.00
Poa oratensis 0.00 0,00 0,00 10.00 0.00 0.00 2.00 0.00 0.00 0. 00
Elymus cinereus 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0,00 5,00
COVER
Total Living Cover 33. 00 30, 00 35,00 30,00 35.00 40.00 45.00 30,00 35. 00 40,00
Litter 10. 00 10,00 10,00 5. 00 10.00 5.00 5.00 5.00 5. 00 3.0
Bareground 10.00 16.00 5. 00 10.00 50,00 0, 00 10.60 10,00 435,00 10.00
Rock 43,00 50.00 50.00 55.00 5. 00 13.00 40,00 55.00 15.00 45, 00
% COMPOSITION
Shrubs 0.00 0.00 42,86 0,00 0.00 37.50 0.00 0,00 0.00 37.50
Forbs 28,57 83.33  42.B6 50,00 71.43 37,50 .78 83.33 71.43 5. 00
Brasses 71.43 16,67 1429 S0.00 28,57 &5.00 2222 1667  2B.57  37.50

-

17
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SUNNYSIDE

002-B Discharge Pond
Slope: O - 25 deg
Exposure: Var.

Mean Shev Frea Sample Date: 3 Sept T
SHRUBS

4,50 6.87 Chrysothamnus nauseosus
FORES

19,50 .57 Hedysarum boreale

0.5¢ 1.50 Melilotus officinalis
GRASSES

0. 50 1.50 fioropyron dasystachyum

100 2.00 Pgropyron trachycaulus

1.50 6.42 fAgropyron intermedius

1.50 3.20 Poa pratensis

0.50 1.50 Elymus cimereus
COVER

35.50 4,72 Total Living Cover

7,00 2.45 Litter

20.00  15.58 Bareground

37.5¢6  17.64 Rock
% COMPOSITION

11,79 18,06 Shrubs

37.12  2L&7 Forbs

31.09 16.89 Grasses

18



SUNNYSIDE COAL MINE
QUALITATIVE SAMPLING DATA SHEET AND

QUANTITATIVE/QUALITATIVE NOTES
1992

SITE NAME: 002-B Topsoil Pile

DATE: 3 Sept. 1992
WORKERS: P. Collins, D. Collins
SLOPE: 1~15 deg.

EXPOSURE: variable

ANIMAL USE/DISTURBANCE: rabbit deer, and rodents use.

EROSION: negligible

COVER: (see quantitative data)

DOMINANT PLANT SPECIES OBSERVED: (see quantitative data)

NOTES: 1) sampled randomly all over pile.

19



SUNNYSIDE

002-B Topsoil Pile
Slope; 0 - 25 deo
Exposure; Var.

Sample Date: 3 Sept 92 1.00 2. 00 .00 4,00 5.00 .00 7.00 8.00 9.00  10.00
SHRUBS

Artemisia tridentata 10.00 0.00 0.00  10.00 0.00 ¢.00 ¢.00 0.00 G.00 0.00
Chrysothamnus nauseosus 5, 00 0.00 10,00 0.00 0.00 0,00 0.00 0.60 5. 00 6. 60
FORBS

Achillea millefolium 0.00 0.00 0.00 .00 0.00 G.0¢ 0.00  10.00 0. 00 5.00
Sanquisorba minor 0.00 0.00 0.00 0.00 0.00 5.00 0.00 0.00 0.00 0.00
Hedysarum boreale 0.00 0.00 0,00 0.00 .00 0,00 5,00 0.00 0, 00 0.00
GRASSES

Rgropyron cristatum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2. 00 5, 00
Agropyron swithii 0.00 0.00 0.00 0.00 0.00  30.00 5.00 0.00 0.00 0. 00
Agropyron spicatum 0.00 0.00 0.00 0.00 50.00 0.00 0.00 10,00 0.00 0.00
Oryzopsis hysencides 35,00 0.00 40,00 35.00 0.00 0,00 25.00 40,00 0,00 0.00
Rgropyron intermedium 10.00  23.00 10.00  10.00 5.00 5.00 500 10.00  10.00 20,00
Raropyron dasystachyus 5.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00
Poa secunda 0.00 15.00 5.00 5.00 .00 0.0  35.00 0.00  40.00 35.00
COVER

Total Living Cover 65.00 40,00 65.00 B0.00 55,00 40,00 75,00 70,00  E0.O0 65.00
Litter 10.00 3.00 500 10,00 5.00 500 23.00 28,00 15.00 20.00
Bareground 500 15.00 10.00 500 15.00 5.00 1.00 .00 10,00 5.00
Rock 20,00 40.00 20,00 23.00 @5.00 50.00 1.00 1,00 15,00 10,00
% COMPOSITION

Shrubs 23,08 0.00 15,38  16.87 0.00 0.00 .00 0.00 B.33 0.00
Forbs 0.00 0.00 0.00 0.00 0.00 1250 6.67  14.29 0.00 7.69
Brasses 76.92  100.00 84,62  B3.33 100.00 B7.50 93.33 BS.71  9LB7 R.3
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SUNNYSIDE

002-B Topsoil Pile
Slope: 0 - 25 cep
Exposure: Var.

Mean Shev Frea Sample Date: 3 Sept %
SHRUBS
2. 00 4,00 Artemisia trigentata
2. 00 3.3 Chrysothawnus rauseosus
FORBS
1.50 3.20 Achillea millefoliun
0.50 1.50 Sanguisorba minor
0.30 1.30 Hedysarum boreale
: GRASSES
. .00 2.00 Agropyron cristatum
3.50 8.9% Agropyron smithii
6.00 14.97 Rgropyron spicatum
17.50 17.% Oryzopsis hysenoides
11.00 6.24 Rgropyron interwedium
0.50 1.50 Rgropyron dasystachyum
13.50 15,82 Poa secunda
COVER
59.50 11,06 Total Living Cover
12.60 B.06 Litter
7.20 4,83 Bareoround
20.70  14.81 Rock
1 COMPOSITION
6.35 8.45 Shrubs
511 5.43 Forhs
89. 54 6.97 Grasses

21



SUNNYSIDE COAL MINE
QUALITATIVE SAMPLING DATA SHEET AND

QUANTITATIVE/QUALITATIVE NOTES
1992

SITE NAME: 002-A

DATE: 3 Sept. 1992
WORKERS: P. Collins, D. Collins
SLOPE: 5-30 deg.

EXPOSURE: variable

ANIMAL USE/DISTURBANCE: slight

EROSION: negligible

COVER: (see quantitative data)

DOMINANT PLANT SPECIES OBSERVED: (see quantitative data)

NOTES: 1) Good species diversity observed

2) Sampled top and outside of banks.

22



SUNNYSIDE

002-A Discharge Pond
Slope: 0 - 29 deg
Exposure: Var,

: BRASSES

Bample Date: 3 Sept 92 1.00 2.00 3.0¢ 4.00 3.00 B. 00 7.00 8.00 5,00 10.00
SHRUBS

Artemisia tridentata 5. 00 0.0¢ ¢.00 0.0¢ ¢, 00 0.00 25,060 15.0C 0. 00 0.0
Chrysothamnus nauseosus 0.00 0.00 0.00 0,00 0.00 0,00 5.00 5. 00 0.00 0. 00
FORBS

Medicago sativa 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  30.00 5.00
Pensteson palmeri 10.00 0.00 0.00 0.00 300 5.00 0,00 0.00 0.00 0.00
Eriogonum umbellatum 0.00 .00 5.00 0.00 15.00 0.00 0.00 0.00 0.00 .00
Rgropyron dasystachyum 0,00 0.00 .00 0,00 ¢.00 0.00 0,00  10.00 0.00 0.00
Rgropyron cristatum 0.00  65.00 0.00 3. 00 5.00 0.00 0.00 0,00 0,00 0.00
Agropyron intermedium 20.00 0.00 0.00 .00 10,00  50.00  40.00 35.00 30.00 350.00
Poa pratensis 5.00 0,00 0.00 0,00 0.00 0,00 0,00 0.00 0,00 .00
Elymus salinus 5.00 0. 00 0. 00 0.00 0.00 0,00 0.00 0.00 0. 00 0.00
Elymus cinereus 0.00 500 B3.00 65.00 35.00 5. 00 0.00 0.00 0,00 0,00
COVER

Total Living Cover 45.00 70,00 70.00  75.00  70.00 GOLOO  70.00 BS.00 BOLOO  55.00
Litter 15.00  10.00 5.00 500 10.00 5.00 5.00  20.00 500 30,00
Bareground 10.00 10,00 15.00 15,00 .60 30.00 1.00 5.00  10.00 1.00
Rock 30.00 10,00  10.00 500 19.00 5.00 24,00 10,00 25.00 1400
% COMPOSITION

Shrubs 1.1 0,00 0.00 0.00 0.00 0,00 42.86 30.77 0.00 0.00
Forbs 22.22 0.00 7.1% 0.00 28.%7 8.1 0.00 0,00 50,00 9,09
Grasses B6.67 100.00  92.B6 100.00 71,43 9167 57.14 69.23  50.00 50,91
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SUNNYSIDE

002-A Discharge Pond
Slope: 0 - 25 deg
Exposure: Var.

Fean Shev Freo Sample Date: 3 Sept B
SHRUBS
4,50 8.20 Artesisia tridentata
1.00 2. 00 Chrysothamnus nauseosus
FORBS
3. 50 8.9 Medicago sativa
2 00 3.3 Penstemon palmeri
2.00 4,08 Eriogonum uwbeilatum
BRASSES
1.00 3,00 finropyron dasystachyum
7.5 19.27 Raropyron cristatus
24,00  18.68 Rgropyron intermedium
0.5 1.50 Poa pratensis
0,50 1,30 Elymus salinus
17.50  25.81 Elymus cinereus
COVER
64.00 8.80 Total Living Cover
11,00 8.00 Litter
5.80 8.47 Baregrourd
15.20 8.1 Rock
% COMPOSITION
8.47 14,79 Shirubs
12.534  15.83 Forbs
78,99 1.% Grasszes
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SUNNYSIDE COAL MINE
QUALITATIVE SAMPLING DATA SHEET AND

QUANTITATIVE/QUALITATIVE NOTES
1992

SITE NAME: Rail Cut Sediment Pond

DATE: 8 Sept. 1992
WORKERS: P. Collins,
SLOPE: 5-25 deg.

EXPOSURE: variable

ANIMAL USE/DISTURBANCE: Slight

FROSION: Moderate erosion, especially on the east slope of the
pond.

COVER: (see quantitative data)

DOMINANT PLANT SPECIES OBSERVED: (see quantitative data)

NOTES: 1) Sampled on all slopes randomly.
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SUNNYSIDE

Rail Cut Sediment Pond
Slope: 15 - 25 deq
Exposure: Var.

Sample Date: B Sept 3¢ 1.00 2,00 3.00 4.00 5.00 .00 7.00 B.00 .00 10,00
SHRUBS

Chrysothamnus nauseosus 6.00  B6C.00 0,00 0. 00 0.00 0. 0C 0.00 ¢, 00 0.00 .00
Atriplex pardneri 0.00 0.00 0.00 0,00 .00 7.00 0.00 0.00 0.00 0.00
FORBS

Machaeranthgra grindelici 10,00 0.00 0.00 0.00 5,00 0,00 0.00 0,00 0.00 0.00
Malcowia africa 5. 00 0.00 0.00 0.00 0.00 5.00 .00 0.00 0,00 0.00
Halogeton gloweratus 5. 00 0.00 0.00 35.00 15.00 5. 00 0.00 0.00 .00 0.00
Kochia scoparia 0.00 0,00 2500 0.00 0.00 0.00  20.0C 0,00 30,00 B3.00
Balsola iberica 0.00 0.00 20.00 20.00  10.00 0.00 15.00 5.00 0.00 0.00
BRASSES

Aoropyron trachycauluw 0.00 9,00 0.00 0.00 0. 00 0.00 0,00 3. 00 0.00 0,00
Oryzopsis hymenoides 15.00 0.00 0.00 10,00 0.00 8,00 9. 00 5.00 5. 00 0.00
COVER

Total Living Cover 35.00 60.00  45.00 65,00 30.00 25,00 40,00 15,00 .00 6I.O0
Litter 500 10,00  10.00  10.00 500 10.00 5.00 5. 00 5.00 5.00
Bareground 35.00  25.00 35.00  20.00 40,00 50.00  30.00 B5.00 50.00 15,00
Rock 25.00 500 10.00 500 2500 15,00 25,00 15.00 10,00 15.00
% COMPOSITION

Shrubs 0.00 100.00 0.00 0.00 0.00 2B.0C 0.00 0.00 0.00 0.00
Forbs 57.14 0.00 100,00 84,62 100.00 40,00 87.50  33.33 85,71 100,00
Brasses 42.86 0.00 0.00 15.38 0.00 306 1250 &B.B7  14.29 0.00
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SUNNYSIDE

Rail Cut Sediwent Pond
Slope:; 15 - 25 den
Exposure: Var.

Mean SDev Frea Samwple Date: 3 Sept 3
SHRUBS
6,00  18.00 Chrysothasmus nauseosus
0.70 2.10 Rtriplex garoneri
FORBS
1.%0 3.2 Machaeranthera grindelioides
1.00 2.00 Malcomia africa
6. 00 10.68 Halogeton glomeratus
14,00  20.47 Kochia scoparia
7.00 8.2 Salsola iberica
: . GRASSES
0.50 1,30 Agropyron trachycaulum
4,80 4.83 Oryzopsis hymencides
COVER
41.50 16,29 Total Living Cover
7,00 2,43 Litter
36.30 14,50 Bareground
15.00 7.42 Rock
1 COMPOSITION
12.80  30.24 Shrubs
68.83  32.81 Forbs
18.37 21,28 Grasses
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SUNNYSIDE COAL MINE
QUALITATIVE SAMPLING DATA SHEET AND

QUANTITATIVE/QUALITATIVE NOTES
1992

SITE NAME: Rail Cut Topsoil Pile

DATE: 8 Sept. 1992
WORKERS: P. Collins
SLOPE: 5-30 deg.

EXPOSURE: variable

ANIMAL USE/DISTURBANCE: Slight

EROSION: negligible

COVER: (see quantitative data)

DOMINANT PLANT SPECIES OBSERVED: (see gquantitative data)

NOTES: 1) Sampled rendomly all over the pile.
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SUNNYSIDE

Rail Cut Topsoil Pile
Slope: 5 - 25 deq
Exposure: Var.

i GRASSES

-

Sample Date: B Sent 92 1.00 2. 00 3.0 4,00 5. 00 6.00 Fean Shev Frea
SHRUBS

FORBS

Malcomia africa 500 15,00 0.00 6.00 0.00 0.00 .33 5,93
Halogeton glomeratus 10.00 15.00 85,00 25,00 0.00 15,00 15,00 8.66
Salsola iberica 0.00  10.00 20,00 25.00 £0.00 15.00 15,00 .16
Agropyron trachycaulum 0.00 0.00 10,00 .06 15.00 0.00 5,17 5. 07
Oryzopsis hymenoides 25,00  10.00 10,00 15. %0 0.00 30.00 15,00 10.00
COVER

Total Living Cover 40,00 50.00 £5.00 6500 3500 BG.OO 5250 118
Litter 10.00 5,00 5. 00 5.00 10.00 5.00 6.67 2.3
Bareground 35.00 20,00 20,00 20.00 25.00 15.00 2250 6.29
Rock 15,00 25.00 10,00 10.00 30,00 20,00 18,33 7.45
% COMPOSITION

Shrubs 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0. 00
Forbs 7.5 B0.00 69,23 76,92 57.14 50,00 61,80 13.09
Brasses £2.50 20.00 30,77 £23.08 42.86 50,00  38.20 15.09
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SUNNYSIDE COAL MINE
QUALITATIVE SAMPLING DATA SHEET AND

QUANTITATIVE/QUALITATIVE NOTES
1992

SITE NAME: Coarse Refuse Toe Topsoil Pile

DATE: 8 Sept., 1992
WORKERS: P. Collins, D. Collins
SLOPE: 2-35 deq.

EXPOSURE: variable

ANIMAL USE/DISTURBANCE: Slight

EROSION: negligible

COVER: (see quantitative data)

DOMINANT PLANT SPECIES OBSERVED: (see quantitative data)

NOTES: 1) Sampled all over pile and on the top
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SUNNYSIDE

Coarse Refuse Toe Topsoil Pile

Slope: 2 - 35 deg
Exposure: Var.

Sample Date: 8 Sept 92 1.00 2.00 3. 00 4,00 5. 00 6,00 Hean SDev Fres
SHRUBS

Atriplex confertifolia 0.00 0.00 5.00 0.00 5. 00 0.00 1.67 2. 36
Chrysothasmus nauseosus 0.00 0,00 S5.00 0,00 0.00 0,00

Eriogonur corymbosum 0.00 .00 0.00 5.00 0.00 0.00

FORBS

Salsola iberica 10.00 0.00 50,00 10,00 0.00 30.00 16.67 17.93
Haloneton ploweratus 10,00 15.00 .00 10,00 5.00 0. 00 6.67 5,93
BRASSES

Agropyron dasystachyum 0.00 0,00 0.00 5.00 0. 00 0.00 ¢.83 1.86
Oryzopsis hywencides 25,00 25.00 500 10,00  35.00 20,00 20,00 10,00
COVER

Total Living Cover 45.00  40.00 B5.00 40,00  45.¢0 50.00  42.30 8.54
Litter 5, 00 10.00 5.00 5.00 3.00 5. 00 5.83 1.86
Bareground 2.00  50.00 5.00 20,00 35.00 40.00 27.50  12.50
Rock 23.00  10.00 2500 35.00 15.00 50 19,17 10.17
% COMPOSITION

Shrubs 0.00 0.00 15.33 1230 111 0.00 6.50 b.62
Forbs 4,46  37.50 7692 50,00 11,11 60,00 4666 20.2%
Brasses 55.56  62.%0 7.68 37.50 77.78 40,00  46.04  22.15
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SUNNYSIDE COAL MINE
QUALITATIVE SAMPLING DATA SHEET AND

QUANTITATIVE/QUALITATIVE NOTES
1992

SITE NAME: Coarse Refuse Toe Sediment Pond

DATE: 8 Sept. 1992
WORKERS: P. Collins, D. Collins
SLOPE: 25 deg.

EXPOSURE: variable

ANIMAL USE/DISTURBANCE: Moderate

EROSION: Moderate, low cover around the pond and erosion is

occurring.

COVER: (see quantitative data)

DOMINANT PLANT SPECIES OBSERVED: (see quantitative data)

NOTES: 1) Sampled randomly around entire pond and on inside

slopes.
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SUNNYSIDE

Coarse Refuse Toe Sed. Pond
Slope: 25 deg

Exposure: Var.

Banple Date: B Sept 932 1.0C 2.00 3.00 4,00 5. 00 6.00 7.00 B. 00 9.00 10,00
SHRUBS
Mriplex confertifolia 0. 00 .00 0.00 0.0¢ ¢.00 0,00 10,00 0.00 0.00 0.00
Artemisia tridentata 0.00 0.00 0.00 0,00 0.00 0.00 5.00 0.00 0.00 0.00
Eriogonum corymsbosum .00 ¢.00 ¢. 00 0.0¢ .00 0.00 5 0.00 0.00 0.00
Chrysothamnus nauseosus 0.00 0,00 0,00 0,00 0.00 0,00 5. 00 0.60 0.00 5. 00
FORBS
Machaeranthera grindeliol  0.00 ¢.00  10.00 0.00 .00 0. 00 0.00 0.00 0.00 0.00
Medicago sativa 0.00 0.00 0.00 10,00 0.00 0.00 0,00 0.00 0.00 0.00
Salsola iberica 0,00 ¢.00 0.00 0,00 20.00 ES.00 0.00 0.00  10.00 0.00
Machaeranthera so. 0.00 0,00 Q.00 0.00 0.00 0.00 0.00 0,00 0.00 3.00
BRASSES
Agropyror dasystachyuss 0.00 0.00 0.00 0.00 0,00 0.00 0,00 0.00 5. 06 0.00
Agropyron cristatum 0.00 0.00 0.00 0,00 0.00 0.00 0,00 10.00 0.00 5,00
Agropyron intermedium 5. 00 5. 00 5.00 0.00 0.00 0.60 0.00 0.00 5. 00 0.00
Oryzopsis hymenoides 0.00 0.00 0.00 10,00 0.00 0.00  10.00 0.00 0.00 0,00
COVER
Total Living Cover 5.00 S 15.00 20.00 20,00 25,00 3500 10.00 20,00 15.00
Litter 1.00 3.00 5. 00 9.00 5.00 5.00 3.00 2,00 10,00 5. 00
Bareground 90.06 75.00 40.00  70.00  70.0¢  BS5.00 50,00 85,00 65.00 65.00
Rock 4,00 15.00 40.00 1.00 S5.00 5.00  10.00 3.00 5.00 15.00
% COMPOSITION
Shrubs 0.00 0.00 0.00 0.00 6.00 0.00 7143 0.00 0.00 33.33
Forbs 0.00 0.00 B6.67  50.00 100,00 100.00 0.00 0,00 50,00 33.33
Brasses 166,00 100.00 33,33 50.00 .00 0.00 28,57 100,00 50.00 33.33
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SUNNYS1LE

Coarse Refuse Tos Sed. Pond
Slope: 20 dep

Exposure: Var.

Mean SDev Freg Sample Date: 8 Sept 32
SHRUBS
1,00 3.00 triplex confertifolia
¢.50 1.50 Artewisia tricentala
0.50 1,50 Triogonuk Corymbosum
L. ¢t 2,00 Chrysothamnus nauseosys
FORBS
1. 60 3. 00 Machaeranthera grindelioides
.00 3.00 Pedicago sativa
550 9,47 Salscla iberica
0. 50 1,30 Machaeranthara sp.
BRRABSES
0.30 1.50 Aoropyron dasystachyum
1.50 3.20 Rgropyron cristatus
2.00 2.45 Raropyron intersedium
200 4,00 Dryzoosis hysenoides
COVER
17.00 a7 Total Living Cover
5.20 2.56 Litter
£7.50 14,01 Bareground
10,30 10,91 Rock
1 COMPOSITION
10.48  22.62 Shrybs
.00  38.15 Forbs
49,52  36.78 Grasses
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SUNNYSIDE COAL MINE

QUALITATIVE SAMPLING DATA SHEET AND
QUANTITATIVE/QUALITATIVE NOTES

1992
SITE NAME: Reclaimed Coarse Refuse Toe Sediment Pond
DATE: Sept. 1992
WORKERS : P. Collins, D. Collins

SLOPE: 15 degq.

EXPOSURE: variable

ANTMAL USE/DISTURBANCE: Moderate

EROSION: negligible, silt fence and rough slope are doing well
to control erosion.

COVER: (see quantitative data)

DOMINANT PLANT SPECIES OBSERVED: (see guantitative data)

NOTES: 1) Sampled between silt fences.
2) Site is in good condition

3) One quadrat placed at bottom of wet area
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SUNNYSIDE

Reclaimed Coarse Refuse Toe Sed. Pond

Slope: 15 deg
Exposure: Var,

Sample Date: B Sept 32 1.00 2,00 3.00 4,00 5,00 .00 7.00 8.00 5,00 10,00
SHRUBS

Ariemisia tridentata 8. 00 ¢. 00 0.0 0,00  10.00 0. 00 6.00 0,060 0.00 0.00
Chrysothamnus nauseosus 0,00 0.00  30.00 0.00 0.00 0,00 0.00 0.00 0.00 0,00
Rtriplex canestens 0.00 0.00 5.00 0.00 0,00 0.00 0.00 0.00 0.00 0. 00
Tamarix rasmosissima 0.00 0.00 0.00 0.60 0.00 0.00 35.00 0,00 0.00 0.00
Eriogonum corymbosum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.00 0.00 0.00
FORBS

Medicano sativa 7.00 20,00 0.00 0.00 .00  20.00 0.00 0.00 0.00 0.00
Salsola iberica 0.00 0.00 0.00  10.00 0.00 0,00 0.00 5.00 25,00 25.00
Typha latifolia 0.00 0.00 0.00 0. 00 6. 00 0.00 50.00 0.00 0.00 0.00
Halogeton nleoaeratus 0.00 0.00 0. 00 0,00 0.00 0.00 0.00 0.00 0,00  15.00
GRASSES

Agropyron trachycaulum 50,00 20.00 30,00 25.00 30,60 35.00 6.00 .00 0. 00 5.00
Agropyron cristatuw 0.00  10.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Elymus cinereus 0.00 0.00 0.00 0.00 0.00  10.00 0. 00 0.00 0.00 0.00
Apropyron spicatum 0,00 0.00 0. 00 0,00 0.00 0.00 0.00  35.00 0.00 0.00
Aaropyron intermedius 0.00 0,00 0.00 0. 00 0.00 0.00 0.00 0.00 30,00 5. 00
COVER

Tetal Living Cover E5.0¢  50.00 AS.00  35.00 40.00 B5.00 BS.0C  65.00 55.00 30.00
Litter 5.00 S5.00 3.00 4,00  10.00  10.00 5.00 5.00 10,00 5. 00
Bareground 25.00 40,00  20.00  30.00  40.00  15.00 5,00 5.00  30.00  A0.00
Rock 5.00 500 10,00 11,00 10.00 10,00 500 25.00 5.00 5. 00
% COMPDSITION

Bhrubs 12.31 0.00 53.85 0.00 25.00 0.00 41,18 38.46 0.00 0.00
Forbs 10,77 40.00 0.00 28.57 0.00 30.77 58.8 7.69 45,43  80.00
Brasses 76.92  £0.00 46.15 T71.43  75.00  69.23 0.00 53.85 54.35 20,00
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SURNYSIDE

Reclaimed Coarse Refuse Toe Sed. Ponmd
Slope: 135 des

Exposure: Var.

11.00 Mean SDev Frea Sample Date; 8 Sept 32
SHRUBS
0.00 1,64 3.50 Ariemisia tridentata
5. GO 3.8 B.&C Chrysothamnus nauseosus
0.0 0,45 1.44 Atriplex canescens
0. ¢0 3318 10,06 Tamarix ramosissima
0,00 &, 27 7.13 Ericgonun corymbosum
FORBS
0.00 4,27 7.68 Medicago sativa
15,02 1.27 3.62 Balsola iberica
0.00 4,83 1437 Typha latifolia
Lo 1.82 b4 Halogeton plomeratus
GRASSES
15.00 13,03 15,93 Rgropyron trachycaulum
0.00 0.3 2.87 Aorooyron cristatum
0.00 0,91 2.87 Elymus cinereus
¢.00 3.18 10,06 Aoropyron spicatum
0.00 3.18 8.60 Agropyron intersedium
COVER
40,00 35,91 14,11 Total Living Cover
10.00 6.73 2.49 Litter
43.00  2B.b4 15.09 Rareqround
5 8.73 5N Rock
% COMPOSITION
12.50  16.66  18.96 Shrubs
W00 32,00 ©A.B7 Forbs
37,50 51,33 23.09 Grasses

7
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SUNNYSIDE COAL MINE

QUALITATIVE SAMPLING DATA SHEET AND
QUANTITATIVE/QUALITATIVE NOTES

1992
SITE NAME: Borrow Area Sediment Pond
DATE: 8 Sept. 1992
WORKERS: P. Collins, D. Collins

SLOPE: variable

EXPOSURE: variable

ANIMAL USE/DISTURBANCE: Slight
EROSION: Fast side of the sediment pond has moderate erosion on

the inside of the pond, otherwise only slight erosion
around the remainder of the pond.

COVER: (see quantitative data)

DOMINANT PLANT SPECIES OBSERVED: (see gquantitative data)

NOTES: 1) We sampled the top, inside and outside of the
pond.
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SUNNYSIDE

Borrow Area Sed. Pond
Slope: Var.
Exposure: Var,

Sample Date: 8 Sept %2 1.00 2.00 3.00 4,00 5.00 b, 00 7.00 B.0C 5.00 10,00
SHRUBS

Ehrysothamnus nausecsus 0.00 5.00 0.00 .00 0.00  20.00 0,00 0.00 3,00 0.00
FORES

Salsola iberica 20. 00 0,06 25.00 40.00 20.00 ¢.00 23.00 0,00 500 3500
¥elilotus officinalis 0.00 0.00 0.00 10,00 0.00 0.00 0.00 10,00 0.00 0,00
Medicago sativa 3.00 5.00 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00
Machaeranthera prindelioi  0.00 0.00 0. 00 0,00 0.00 3.00 0.00 0.00 S. 0. 00
GRASSES

Agropyron intersedium 10.00  15.00  20.00 0. 60 3.00 0.00 2500 15.00 0.00 0.00
figropyron dasystachyum 0.00 0.00 5. 00 0.00 S.00 3.00 0.00 0.00 0.00 0.00
Dryzopsis hymenoides ¢.00 0,00 0.00 0, 00 ¢.00 0. 00 0,00 0.00  20.00 S
COVER

Total Living Cover 33.00  25.00  50.00 50,00 30,00 30.00 50.00 25,00 35,00  40.00
Litter 15,00 I 5,00 5.00 1.00 .00 10,00 5,00 5.00 5.00
Bareground 15,06 25.00 15.00  25.00 3.60 45,00 25,00 o500  Z5.00 5,00
Rock 35,00 45,00  30.00 20,00 6000 20.00 15.00 45,00 35.00 30.00
% COMPOSITION

Shrubs 0.0¢  20.00 0.00 0.00 0.00  &b.E7 .00 0.00 1429 0.00
Forbs 71,43 20.00 50.00 100,00  BA.67  16.67 50,00  40.00 28,57 BL30
Brasses 28.57  60.0C  50.00 6.00 33.33 1667 50,00 £O.O0  O7.1% 12,50
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SLUNNYSIDE

Borrow Area Sed. Pond
Slope: Var.
Exposure: Var.

11,00 12,00 13.00 14,00 15.00 Hean SDev Freg Sample Date: 8 Sept %
SHRUBS
0,00 0.00  20.00 0.00 10.00 5,00 t.068 Chrysothammus nauseosus
FORBS
S 5.00 0.00 5 ¢.00 1233  13.40 Salsola iberica
0.00 0.00 0,00 0.00 ¢. 00 1.33 2 Melilotus officinalis
0.00 0.00 0.00 0.00 0.00 0.87 1.70 Medicapo sativa
G. 00 0. 00 .00 C.00 .00 0.67 3L.70 Machaeranthera grindelioides
BRASSES
5.00 0.00  10.00 35.00 2500 11,00 10,83 Rgropyron intersadium
0.00 .00 0.00 0.00 0,00 .33 2.2l Agropyron dasystachyus
0.00 5. 00 0.00 10,00 0.00 2.67 5. 44 Oryz2opsis hymenoides
COVER
10,00 15,00 30,00 50,00 35.00 3400 1214 Total Living Cover
1.00 1.00 5.00 10.00 5.00 5.33 3.55 Litter
65,00 65,00 3.00 35.00 55.00 e8.27 19.29 Bareground
25,00 19.00  60.00 5.00 5.00 320 17.3% Rock
% COMPOSITION
0.00 0.00  66.87 0,00 28,57 13.08 2272 Shrubs
%0.00 33.33 0.00  106.00 0.00  4L.61  29.48 Forbs
50.00  B6.67  33.33 90.00 71.43  40.31 2301 Grasses
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SUNNYSIDE COAL MINE

QUALITATIVE SAMPLING DATA SHEET AND
QUANTITATIVE/QUALITATIVE NOTES
1992

SITE NAME: Coarse Refuse (of New Haul Road) Topsoil Pile

DATE: 8 Sept.

1992

WORKERS: P. Collins, D. Collins

SLOPE: Variable

EXPOSURE: Variable

ANTMAL USE/DISTURBANCE: Moderate

EROSION: negligible

COVER: (see quantitative data)

DOMINANT PLANT SPECIES OBSERVED: (see quantitative data)

NOTES: 1)

2)

3)

The were very few weedy species.

There was a question from the map as to whether or
not we were on the correct pile.

Sampled randomly over entire pile.
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SUNNYSIDE
Loarse Refuse {New Haul Road)
Topseil Pile

Slope: Var.

Exposure: Var.

Sauple Date: 8 Seot % $.00 2.00 3.00 4,00 5. 00 6. 00 7.00 B.00 Mean Shav Freo
SHRUBS

Chrysothamnus nauseosus 0.00 25.00 £5.00 20,00 10,00 10,00 10,00 10,00 13.75 B.20
FORBS

Pensteson 50, 0.00 0. 00 5.00 0.00 0.00 0.00 0.00 0,00 0.63 1,65
Salscla iberica 0.00 0.00 0.00 5.00 0,00 0,00 0,00 0.00 0.63 1,83
Machaeranthera grindelioi  0.00 C. 00 0.00 0.00 ¢.00 .00 0. 00 5.00 0.63 1.65
GRASSES

Dryzopsis hymenoides §0.00  15.00  20.00 20,00 40,00  45.00 15,00 25,00 30,00  15.4]
Bromus tectorun 0.00 0.00 0.00 0.00 0.00 0.00 5. 0.00 0,63 .65
COVER

Total Living Cover 50.00  40.00 50,00 45,00 50.00 55.00 30.00 40,00  4B.25 8.93
Litter 10.00 5.00 5.00 5.00 500 10,00 3.00 5.00 6.23 217
Bareground 10. 00 5. 00 5. 00 10.00 10. 00 5. 00 5.00 10,00 7.50 2.0
Rock 20,00 50.00 40.00 40,00 35,00 30,00 60.00 45.00 40,00 1146
% COMPOSITION

Shrubs 0.00 B2.50 50.0C 4444 20,00 18,18 33,33 25.0¢ 3168 1877
Forbs 0.00 0.00 10.00  11.11 0.00 0.00 0.00 12,50 4,20 5. 46
Brasses 100.00  37.50  40.00 44,44  BO.00  BLBZ  BA.67 6250  BA.1Z 2103
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SUNNYSIDE COAL MINE
QUALITATIVE SAMPLING DATA SHEET AND

QUANTITATIVE/QUALITATIVE NOTES
1992

SITE NAME: Haul Road (or Pasture) Sediment Pond

DATE: 8 Sept. 1992
WORKERS: P. Collins, D. Collins
SLOPE: variable

EXPOSURE: variable

ANIMAL USE/DISTURBANCE: slight

EROSION: negligible

COVER: (see quantitative data)

DOMINANT PLANT SPECIES OBSERVED: (see quantitative data)

NOTES: 1) Sampled top and inner side of the pond.

43



SUNNYSIDE
Haul Road {Pasture)

Sediment Pond

Slope: Var.

Exposure: Var.

Sample Date: B Sept S92 1,00 .00 3.00 4,00 5. 00 £.00 7.00 Bean SDev Frea

SHRUBS

Chrysothamnus nauseosus 35. 0C 0.00 25.00 50.00  E£5.060  30.00 30,60 27.86 13.B0

FORES

Ericgonum sp. 5.00 6. 00 10.0C ¢. 00 0.00 0. 00 0.00 2. 14 3.b4

Sisymbrium altissimum 0,00 25.00 0,00 0. 00 0,00 0.00 0.00 3.57 8.75

Salsola iberica 0,00 15.00 0. 00 .00 0.00 35.00 0.00 T.14 12,49

Medirage sativa 0.00 0.00 5,00 0.00 0.00 0.00 0.00

BRASSES

Bromus tectorus 30. 00 0.00 0. 00 0.00 G, 00 0.00 0.00 4,29 10.30

Oryzopsis hymenoides 0.00 0.00 0.00 0,00 13.00 0.00 30,00 £.43 10.93
ERR ERR

COMVER

Total Living Cover 70.00  40.00 40,00 50.00  H0.00 65.00 60,00 5214 11,91

Litter 3.00 5.00 200 10,00 10.00 1500 15.00 8.86 4.70

Bareground 5.00 5. 00 8.00  30.00 10,00 10,00 10,00 11.14 .97

Rock 20.00  50.00 50.00  10.00 40,00 10,00 15,00 27.86  16.87

% COMPOSITION

Shrubs 50,00 0.00 62.50 100.00 B2.50 46,13 50.00 53.02 2l.&2

Forbs 7.14 100,00  37.50 0.00 0.00 53.85 0.00 28,3 Ll

Brasses 42.86 0.00 0.00 0.060 37.90 0,00 50.00 1B.62 21.76
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SUNNYSIDE COAL MINE

QUALITATIVE SAMPLING DATA SHEET AND
QUANTITATIVE/QUALITATIVE NOTES
1992

SITE NAME: Sacco Flats Topsoil Pile

DATE: 8 Sept. 1992
WORKERS: P. Collins, D. Collins
SILOPE: variable

EXPOSURE: variable
ANTMAL USE/DISTURBANCE: Moderate

EROSION: negligible

COVER: (see quantitative data)

DOMINANT PLANT SPECIES OBSERVED:

(see quantitative data)

NOTES: 1) Very "spotty" vegetation patterns
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SUNNYSIDE
Sacro Flats Topsoil

Stockpile
Slope: Var.
txposure: Var.
Sample Date: 8 Sept R 1.00 2. 00 3.00 4,00 5. 00 £. 00 7.00 Hean SDev Frea
SHRUBS
Chrysothamnus nauseosus .00 5.00 0.00 6.00 0.00 20,00 0.00 3.57 6.93
FORBS
Clewmatis sp. 10.C0 0.00 ¢.00 0.00 0.00 .00 0.00 1.43 3.5
Salscla iberica £0.00 0.00 5,00 0.00 30,00 5.00 5. 00 3%.29 10.50
Sphaeralcea prossulariaef  0.00  20.00 0. 00 .00 0. 00 5.00 3.00 4.29 &.78
Sisymbrium altissimum 0.00 0,00 0.00 0.00 40,00 5.00 0.00 6.43 13.81
GRASSES
Rgropryon intermedium 40.00 0. 00 0.00 0.00 .00 B.® 0,60 10.1 16.99
Agropyron dasystachyus 0.00 500 35.00 0.00 0.00 0.00 0.00 571 12.08
Poa secunda 0.00 0.00 0.00  60.00 0. 00 0.00 0.00 8.57 21..00
COVER
Total Living Cover 70,00 30,00  40.00  BCLOO 70,00 70.00 10,00 50,00 22.04
Litter 10,00 5.00 5.00 5.00 5.00 5.00 3.00 5.7 1.75
Bareground 15,00  30.00  20.00  30.00 5.00 20,00 45,00 23.57 11.87
Rock 500 35.00 3500 5.00  20.00 .00 40,00 20.71 14,74
% COMPOSITION
Shrubs 0.00 1667 0,00 0.00 C.00 28.37 0.00 B.46  10.70
Farbs 42,86  bh.B7 12,50 0,00 100.00 21,43 100.00 43,06  37.88
brasses 57.14  16.67 B.50 100,00 0.00  50.00 0,00 4447 332
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SUNNYSIDE COAL MINE
QUALITATIVE SAMPLING DATA SHEET AND

QUANTITATIVE/QUALITATIVE NOTES
1992

SITE NAME: Surface Facility Spoil Pile (S.F.S.P.)

DATE: Sept. 1992
WORKERS: P. Collins, D. Collins
SLOPE: Mostly Flat

EXPOSURE: variable

ANIMAL USE/DISTURBANCE: Moderate rabbit

EROSION: negligible

COVER: (see quantitative data)

DOMINANT PLANT SPECIES OBSERVED: (see quantitative data)

NOTES: 1) "gpotty" growth patterns of both desirable species
and weeds.
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SUNNYSIDE
Surface Facility Spoil Pile

Slope: Var,
Exposure: Var.
Sanple Date: 8§ Sept 32 L.00 2.00 3.00 4,00 5.00 6.00 7.00 8.00 .00 10.00
SHRURS

temisia tridentata .00 0,00 5. ¢.00 ¢.00 0.00 ¢, 00 0.CC ¢.00 0.00
Chrythamnus nauseosus 0.00 0.00 25.00 0.00 5,00 15.00 0.00 0,00  25.00  30.00
FORBS

alsola iberica 5.00 55,00 0.00 0.00  20.00 4,00 5.00 ¢. 00 2,00 0.00
Rstragalus sp. 5.00 0.00 6,00 0.00 0,00 0.00 5.00 0.00 0,00 0,00
Kochia scoparia 5.00 5. 0C 0. 00 0.00  10.00  20.C0 5.00 0.00 .00 5.00
Melilotus officinalis 0.00 0.00  20.00 40.00  10.00 0.00 0.00 5. 00 15.00 0.00
GRASSES
Rgropyron cristatum ¢.00 0.00 0.00 .00 0.00 0.00 0.00 25.00 0. 00 0.00
Oryzopsis hymenoides 30.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 5. 00 0.00
COVER
Total Living LCover 45.00 50,00 50.00 40,00  45.00 35.00 15,00 30,00 50,00 35.00
Litter 5.00 3.00 5.00 300 10,00 5. 00 5.00 500 10,00 1.00
Bareground 500 10,00 3.06¢ 50,00 25.00 500 20.00  20.00 500 13,00
Rock 45,00 25.00  40.00 500 20,00 55.00 BO.00  45.00 35,00  435.00
% COMPOSITION
Shrubs 0.00 0.00  60.00 0,00 11,11 42.8 0.00 0.00 50,00 85.71
Forbs 33.33  100.00 40,00 100,00 BB.B7 57.14 100.00 16.67  40.00 1429
brasses £6.67 0. 60 6,00 0.00 ¢.00 0.00 0.00 83.33 10.00 0. 00
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SUNNYSIDE

Surface Facility Spoil Pile
Slope: Var.

Exposure: Var.

Mean BDev Freg Sagple Date: 8 Sept 32
SHRUBS
0.50 L350 Artemisia tridentata
10,00 11.83 Chrythawnus nauseosus
FORBS
9.00 16. 40 Salsola iberica
LOC 2.00 Astragalus sD.
5.00 5.9 Kochia scoparia
9.060 1a.4 Melilotus officinalis
GRAGSES
2.50 7.50 Agropyron cristatum
3.50 8.9% Dryzopsis hywenoides
COVER
4.5 11,33 Total Living Cover
.20 .9 Litter
13.8¢ 13.41 Barearound
37.56 15,85 Rock
1 COMPOSITION
24.97  30.29 Shrubs
.03 33.33 Forbs
16.00  29.88 Grasses
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SUNNYSIDE COAL MINE
QUALITATIVE SAMPLING DATA SHEET AND

QUANTITATIVE/QUALITATIVE NOTES
1992

SITE NAME: Surface Facility Sediment Pond (S.F.S.P.)

DATE: Sept. 1992
WORKERS: P. Collins, D. Collins
SLOPE: variable

EXPOSURE: variable

ANTMAL USE/DISTURBANCE: Slight

EROSION: negligible in most areas, but NE end had moderate
erosion in the corner of pond.

COVER: (see quantitative data)

DOMINANT PLANT SPECIES OBSERVED: (see quantitative data)

NOTES: 1) Sampled randomly.
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‘ .Gnnsses

SUNNYSIDE

SFSe Pond

{Surface Facility Sediment Pond)

Slope: Var.

Exposure: Var.

Sample Date: & Sept 92 1.00 2. 00 3.00 4,00 5. 00 6. 00 7.00 8.00 .00 10,00
SHRUBS

[hrysothamnus nauseosus 5.00  25.0C 0.00 53.00 0.00 20,00 25,00 20.00 10,00 5.0
FORBS

Kochia scoparia S5.00 40,00 C.00 0.00 5. 00 .00 0.00 0.00 0.00 0.00
Balsola iberica 20.00 5.00 15.00 0,00 1500 20.00 10,00  20.00 5,00 0.00
Aster foliaceus 0.00 ¢.00 0.00 10,00 0.0¢ 0.00 .00 0.00 0.00 0.00
Medicapo sativa 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 10.00
Rgropyron cristatus 15,60 0.00 15.00 6,00  15.00 0. 00 0.00 0.00 0.00 15.00
Rgropyron trachycaulum 0,00 0.00 0.00 0.00 0,00 0.00 0.00 0,00 15.00 500
COVER

Total Living Cover 45.00 70,00  30.00 ES.00  35.00 40,00 35.00 40,60 30.00 35,00
Litter 10.00  15.00 5.00 5.00 5.00 3. 00 500 5.00 5.00 5,00
Bareoround 500 5.00 20.00 5,00 5.00 5.00 55,00 5.00  35.00 5. 00
Rock 40,00 10,00 45,00 25,00 55.00  50.00 5.00 90.00 30,00 55,00
% COMPOSITION

Shrubs 11t 3\/Nn 0.00  BA.B2 ¢.00 50,00 7143 50.00 33.33 1409
Forbs 55.56 6423 50.00 15,38 57.14  50.00 28,57  50.00 16.67 287
Brasses 33.33 .00 50.00 0.60 42,86 0,00 0.00 0.00 50.00 S7.14
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SUNNYSIDE
SFSP Pond

Sloge: Var.
Exposure: Var.

Mean Shev Freq Sample Date: 8 Sept %
SHRUBS

16.50  15.B2 Chrysothamnus nauseosus
FORBS

500 11,83 Kochia sceparia

11.00 7.68 Salsola iberica

1.00 3.00 Aster foliaceus

.00 3.00 Medicage sativa
GRASSES

6.00 7.35 Agropyron cristatun

200 4.58 Rgropyron trachycaulua
COVER

42,50 13,28 Total Living Cover

£.50 3,20 Litter

14,50 16,50 Bareground

3k.30  17.33 Rock
1 COMPOSITION

38.08 21,73 Shrubs

41,62 16,77 Forbs

23.33 2402 Grasses
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SUNNYSIDE COAL MINE
QUALITATIVE SAMPLING DATA SHEET AND

QUANTITATIVE/QUALITATIVE NOTES
1992

SITE NAME: Whitmore Test Plot

DATE: 2 August 1992
WORKERS: P. Collins, D. Collins
SLOPE: Flat

EXPOSURE:

ANIMAL USE/DISTURBANCE: Fenced

EROSION: negligible

COVER: (see quantitative data)

DOMINANT PLANT SPECIES OBSERVED: (see quantitative data)

NOTES: 1) For treatments, see quantitative data.
2) For more detail of each plot treatments, see 1982
report.

center of

3) Placed one meter square quadrat in the
each subplot for a total of six (n=6) for each

treatment.

4) For woody species density, we counted the
individuals of the entire plot (3.5 ft. by 10.0

ft.)

5) See 1992 study for plot designs.
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SITE NAME:

DATE:

WORKERS:

SLOPE:

SUNNYSIDE COAL MINE
QUALITATIVE SAMPLING DATA SHEET AND
QUANTITATIVE/QUALITATIVE NOTES
1992

Whitmore Test Plot

2 August 1992

P. Collins, D. Collins

Flat

ANIMAL USE/DISTURBANCE: Fenced

EROSION:

COVER:

negligible

(see quantitative data)

DOMINANT PLANT SPECIES OBSERVED: (see quantitative data)

DENSITY:

NOTES:

4)

5)
6)

NO. /ACRE
Coarse Refuse (24") 833.86
Slurry (24") 1244.57
Topscil (2") over
Coarse Refuse (22") 7260.00
Topsoil (2") over
Slurry (22") 622.24
Topsoil (6") over
Coarse Refuse (18") 1659.43
Topsoil (6") over
Slurry (18") 622.29
Mancos Shale (24") 2074.29
Topsoil (24") 829.71

For treatments, see quantitative data.

For more detail of each plot treatments, see 1982
report.

Placed one meter square quadrat in the center of
each subplot for a total of six (n=6) for each
treatment. )

For woody species density, we counted the
individuals of the entire plot (3.5 ft. by 10.0
ft.)

See 1982 study for plot designs.

For more details about plot design and results,

refer to subsequent pages.
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THE WHITMORE REVEGETATION TEST PLOTS

Plot Size

The research site was selected in a valley bottom adjacent
to Trail Creek. A 40 ft. by 42 ft. area was excavated in 1980 by
a front end loader to a 2 ft. depth. Forty-eight (48) smaller
plots (3.5 ft. by 10 ft.) were divided within the large test
plot. The following treatments were implemented to compare
revegetation potential for different growing medium.

Plot Treatnments

Coarse Refuse (24")

Slurry (24")

Topsoil (2") over Coarse Refuse (22")
Topsoil (2") over Slurry (22")
Topsoil (6") over Coarse Refuse (18")
Topsoil (6") over Slurry (18")

Mancos Shale (24")

Topsoil (24")

00000000

Each of these treatments were replicated in six (6) of the
smaller plots (3.5 ft. by 10 ft.).
Methods

General sampling methods were discussed on the
Qualitative/Quantitative data sheets on the previous pages.
Results

Results are illustrated by the following graphs for cover
and woody species density.

Discussion

No obvious trends seem to be evident. Most plots had good
species diversity and the cover was represented by mostly
vdesirable" species (see raw data included). It does appear that
there may be some competition for resources between the
herbaceous and woody species. For example, when woody species
density was high, cover was low and vice versa.
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WHITMORE TEST PLOT
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SUNNYSIDE

whitmore Plot

Slope & Exp: 0

Coarse Refuse

Sample Date: 21 Aug 1992 1.00 2. 00 3. 00 4,00 5. 00 6. 00 Mean SDev Freg
SHRUBS

Chrysothammus rauseosus 7.00 1.00 0. 00 400 10,00 0. 00 3.67 3.7
FORBS

Melilotus officialis 0. 00 0.00 15.00 1.00 2. 00 2.00 3.33 5. 2B
Artemisia ludoviciana 0.00 0,00 0. 00 0,00 8.00 8.00 2.67 3. 77
GRASSES

COVER

Total Living Cover 7.00 1.00 15,00 5.00 20,00 10,00 9.67 6. 3¢
Litter 3. 00 1.00 .00 1.00 5. 00 10.00 4,17 3.08
Bareground 1.00 2. 00 5.00 2.00 5.00 5.00 3.33 1.70
Rock £9.00 96,00 73.00 92.00 70.00 75.00  B2.83 9.86
X COMPOSITION

Shrubs 100.00 100,00 0.00  B0.00 50.00 0.00  55.00 42,33
Forbs 0.00 0.00 100,00 20.00 50,00 100.00 45,00 42.313
Brasses 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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SUNNYSIDE

Whitmore Plot

Slooe & Exp: €

Slurry

Samole Date: 2 Pug 1932 1.00 2.00 3. 00 4,00 5. 00 £.00 Mean Shev Freg
BHRUBS

Chrysothatius nauseosus 21,00  70.00 35.00 C.00 5.0 .00 2183 24,9
FORBS

Melilotus officinalis 2,00 0.00 5,00 500 10.00 5. 00 4,50 3.10
Eriogonus sp. 1.00 0.00 5.00 5.00 0.00 5.00 2.67 2.36
Erigeron sD. 1.00 0. 00 0.00 0.00 0.00 6.00 0.17 0.37
GRASSES

Agropyron cristatus #?5.00 20,00 30.06 15,00 25.00 &5.00 23.33 47
COVER

Total Living Cover 50.00 90.00 75,00 25,00 40.00 35.00 52.50 22.87
Litter 5.00 5.00 10,00 10,00 10,00  10.00 8.33 2.36
Bareground 40,00 4.00 14.00  43.00 45.00 50.00 33.00 17.45
Rock 5.00 1.00 .00 20.00 5. 00 3.00 .17 6. 4%
% COMPOSITION

Shrubs 42,00 77.78  4B.67 0.00 12.50 .00 29.82 28.32
Forbs 8.00 0.00 13.33  40.00 25.00 28,57 19.15 13.43
Brasses 50,00 22.22 40.00 BO.00 B2.50 71.43 51.03  16.23

59



SUNNYSIDE
khitmore Plot
Slope & Exp: 0
2" Top 22" Refuse

Sample Date: 2 Aug 1992 1.00 2. 00 3.00 4,00 5. 00 .00 Mean Shev Frea
SHRUBS

Chrysothamnus nauseocsus 5. 00 0.00 c. 00 4,00 3. 00 2. (0 2,67 1.60

FORBS

Lactuca pulchella 0. 00 0.00 2.00 0.00 0.00 0,00 0.75
Belilotus officinalis 0.00 0.00 1.00 0.00 0.00 0.00 0.37
Erigeron sp. 0.00 0.00 1.00 0.00 0,00 0.00 0.37

BRASSES

Agropyron cristatus 0.00 6. 00 1.00 5. 00 1.00 0.00 217 2. 41 "
COVER

Total Living Cover 5. 00 6.00 7.00 9.00 4,00 2.00 5.50 2.22

Litter 1.00 2.00 3.00 1.00 1,00 4.00 2.00 1.13
Bareground 90.00 B80.00 70.00 BO.GO  BS.00 80,00  80.83 6.07

Rock 4,00 12,00 20.00 10,00 10.00 1400 1l.87 4.82

% COMPOSITION

Shrubs 100, 00 0.00 2B.57 4444  T75.00 100.00 58.00  37.04

Forbs 0.00 0.00 5714 0.00 0.00 0.00 .52 2130

Brasses 0,00 100.00 1429 55,5 5.0 0.00 X417 3.5
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SUNNYSIDE
Whitmore Plot
Slope t Exp: ©
2" Top ee* Slurry

Sample Date: 21 Rug 1992 1.00 2.00 3,00 5,00 5. 00 6. 00 Kean SDev Fren
SHRUBS

Chrysothasmus nauseosus 30.00  B85.00  85.00 5,00 0.00 0.00 3417 3.3
FORBS

¥elilotus officinalis 10,00 0. 00 0.00 20,00 25.00 15.00  1LB7 9.43
GRASSES

Agropyron cristatum .00 10,00 10.00  10.00  10.00 20,00  15.83 9.3
Elymus salinus 0.00 0,00 0,00 0.00 35,00 10.00 7.%  12.83
COVER

Total Living Cover 75.06  95.00 95,00 35.00 70.00 45,00 A4.17  22.81
Litter 5.00 1.00 .00 10.00 5.00 5.00 4.83 2.3
Bareground 15.00 3. 00 1.00 50,00 23.00 45.00 22,83 18.98
Rock 5.00 1.00 1.00 2,00 2.00 5.00 317 1.86
% COMPOSITION

Shrubs 40.00 B9.47  89.47  14.29 0.00 0,00 38.B7 38.19
Forbs 13.33 0,00 0.00 9714 3/ B33 2325 20.7
Grasses 4.67 10,53 10.53 2B.5%7 6429 bB.67  37.B7  23.04
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SUNNYSIDE
Whitmore Plot
Slope & Exp: 0
&" Top 18" Refuse

Sample Date: 2! Rug 199 1,00 2. 00 3.00 5,00 3. 00 6. 00 Fean SDev Freq
SHRUBS

Chrysothamus nauseosus 5.00 .00 0.00 45,00 20.00 6,00 11.67  1b.50
Artemisia tridentata 2.00 0.00 0.00 2.00 0.00 0.00 0.67 0.%
FORBS

Rrtemisia ludioviciana 0.00 0,00 0.00 0.00 5. 00 0,00 0.83 1.86
Melilotus officinalis 8.00 0.00 0.00 0,00 5.00 2.00 2.50 3.04
GRASSES

Rgropyron cristatum 0.00 500 20.00 .00 10.00 8.00 8.5 6.05
Elymus salinus 0.00 10,00 0.00 0,00 0.00 0. 00 1.67 3.73
Dryzopsis hymenoides 0.00 5. 00 0,00 0.00 0.00 0,00 0.83 .86
COVER

Total Living Cover 15.00  20.00 20,00 55.00 40.00 10.00  26.67 1572
Litter 5.00 5.00 5. 00 500  10.00 5.00 5.83 1.86
Bareground 55.00  70.00  BS.00  30.00 40.00 75.00 35.83  16.18
Rock 25.00 500 10,00 10,00 10.00  10.00  1L.B7 £.24
% COMPOSITION

Shrubs 46.67 0.00 0.00 85.45 50,00 0,00 30.33 32.79
Forbs 33.33 0.00 0,00 0.00 25.00 20.00 16,39  19.40
Grasses 0.00 100.00 100.00 14.535 25,00 BO.OO  53.2p  4L.27
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SUNNYSIDE

Whitmore Plot

Slope & Exp: ©

£° Top 18 Ilurry

Sample Date: £1 Rug 1992 1.00 2.00 3.00 4,00 3,00 .00 Maan SDev Freq
SHRUBS

Ohrysothamnus nauseosus 35.00  95.00 30,00 0.00 0.60 0,00 26.67  33.87
FORBS

Melilotus officinalis 10,00 0.00 0.00 10,00 15.00 20,00 9.17 7.3
Eriogonum 5p. 0.00 0,00 0.00 0.00 0.00 5,00 0.83 1,86
GRASSES

Rgropyron cristatua 35. 00 6.00 3500 20,00 15.00 10,00 19.17 1272
Elymus salinus 0.00 0.00 0,00 0.0 35.00 5.00 b.67 12.80
Rgropyron riparium 0.00 0. 00 5,00 5.00 0. 00 0.00 1.87 2.3b
COVER

Total Living Cover B0.00  95.00 70.00 3500 65,00 40.00 64,17 21,10
Litter 5.00 3.00 5.00 5,00 3.00 10,00 5.50 2. 14
Baraeground 14.00 1,00 20,00 55.00 25,00 45.00 2h.67  18.20
Rock 1.00 1,00 3.00 5.00 5.00 3.00 3.67 1.89
% COMPOSITION

Shrubs 43,75 100.00  42.86 0.00 0.00 0.00 3110 3639
Forbs 12.50 0.00 0.00 28.57 23,08 62,50 2.1 2.3k
Brasses 43.75 0,00 57.1% M43 7632 ILS0  AL73 5.0
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SUNNYSIDE
Whitmore Plot

Siope & Exps ©

Mancos Shale

Sample Date: 21 Aug 1992 1.00 2. 00 3.00 4,00 5.00 6. 00 Pean Shev Freo
SHRUBS

Chrysothasmus nauseosus 0.00 .00  33.00 30.0¢ 15.00 .00 13,00 1414
FORBS

Pelilotus officinalis 20.00 0.00 2,00  16.00  15.00 0.00 7.83 7.75
GRASSES

Raropyron cristatum 0. 00 0. 00 0.00 10.00  30.00  30.00 11.87 13. 44
Elymus salinus 10,00  80.00 0,00 0.00 0.00 10.00 16,67 28.67
Agropyron riparium 13. 00 0.00 0.00  15.00 0.00 5,00 5.83 6.72
COVER

Total Living Cover 45.00 80,00 35.00 B5.00 60,00 45,00 55.00  15.00
Litter 500 Se 5.00 S.00 500 23.00 8.33 7.45
Bareground 45,00 10,00  30.00 25.00 30.00  25.00 30,83 13.36
Rock 5.00 5.00 10,00 5.00 5.00 S 5.83 1.86
% COMPOSITION

Shrubs 0.00 0.00 94.29 A5 25,00 600 27.57 .36
Forbs &h. 44 0.00 571 15.38 25.00 .00 13,09 15.83
Brasses $65.56  100.00 0.00 .46 B0.00 100,00 57.34 3498
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SUNNYSIDE
Whitmore Plot
Slope & Exp: 0
24" Topsoil

Sample Date: 21 Aug 1932 1.0G 2.00 3. 00 4.00 5. 00 6. 00 Mean Shev Freg
SHRUBS

Chrysothasnus nauseosus 50,00 75,06 35.00 10,00 .00 0.0 2.3z 27,79
FORBS

Melilotus officinalis 0.00 0.0 .00 2.00 ¢.00 0.00 .33 0.75
Sohaeralcea cocrinea 0.00 0.00 0.00 %00 0.00 0.00 0.83 1.86
BRASSES

Agropyron cristatum 25.00 20,00 10,00 25.00  10.00 S 15,83 7.86
Elyaus salinus 0.00 0.00 0,00 0.00 70,00 0.00 11,67 26.03
Agropyron riparium 0.00 .00 30.00 23.00 0.00 80,00 17.17  18.98
COVER

Total Living Cover /.00 95.00 75,00 65,00 BO.0O  SE.0C TAI7 1E.39
Litter 5.00 3.00 5.00 10,00 5.00 5.00 5.50 2. 1%
Bareground 15.00 1.00 19,00 20.0C 14,00 39.00 18.00 11,25
Rock 5.00 1,00 1.00 3.00 1.00 1,00 2. 33 1.83
% COMPOSITION

Shrubs 66,67  78.95  4b.67 15.38 0.00 0.00 34.bB! 3137
Forbs 0.00 0.00 0.00  10.77 0.00 0.00 .79 4.01
Brasses 33.33 21,08 B83.33 73.85 100.00 100.00 6358  30.5)
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SITE NAME:

SUNNYSIDE COAL MINE

QUALITATIVE SAMPLING DATA SHEET AND
QUANTITATIVE/QUALITATIVE NOTES
1992

Slaughter Canvon

DATE: 22 August 1992

WORKERS:

P. Collins, D. Collins

SLOPE: 0-10 degq.

EXPOSURE:

variable

ANIMAL USE/DISTURBANCE: moderate

EROSION:

negligible

COVER: (see quantitative data)

DOMINANT PLANT SPECIES OBSERVED: (see quantitative data)

NOTES:

1)
2)

3)

4)

The is a reclaimed road.
The road was approximately 3600 ft. long.

For cover and frequency, we sampled at regular
interval every 60 ft. with a meter square quadrat.

For density we placed 5 ft. by 50 ft. belt

transects at regular intervals every 100 ft for
the entire length of the road.
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SUNNYSIDE WINE

Slaughter Canyon

Exposure: var.

Slope: var.

Bample Date: &2 Aug 1992 1.00 2.00 3.00 4. 00 5. 00 6. 00 7.00 8.00 9. 00 10. 00

TREES & SHRUBS

Atriplex canescens 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00
Artemisia tridentata 0,00 0.00 5.00 0,00  45.00 0,00 0.00 0.00 0.00 0.00
Chrysothammus nauseosus 0,00 0.00 0.00 0.00 0.0C .00 0.00 0.00 0.00 0.00
Gutierrizia sarothrae 0.00 0.00 0.00 0.00 0,00 0.00 0,00 0.00 0.00 0.00
FORBS

Pelilotus officinalis 0.00 0,00 0.00 0.00 0. 00 0,00 0.00 0.00 0.00 0.00
Medicago sativa 0.00 0. 00 0.00 0. 00 0.00 0.00 0.00 0.00 0,00 0.00
Penstemon palmeri 0.00 0.00 0.00 0.00 0.00 0,00 0,00 0.00 0. 00 0.00

BRASSES

Agropyron spicatum 0.00 0. 00 0,00 0.00 0.00 0.00 0.00 0.00 0.00  10.00
Agropyron cristatum 0.00 0,00 0.00 0.00 0.00 0. 00 0.00 10,00 10,00 10,00
Agropyron intermedium 55.00 3500 3B.00 35.00 5.00  20.00  30.00 5.00 30.00  40.00
Elymus cinereus 0.00 0.00 0.00 0.00 5.00 0.00 15.00 15.00 0.00 0. 00
Drzopsis hymenoides 0. 00 0.00 0.0 0.00 0.00  10.00 0.00 0.00 0.00 0.00
Poa pratensis 0.00 0.00 0,00 0,00 0,00  10.00 0,00 0.00 0.00 0.00
Elymus salinus 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bromus tectorusm 0.00 0.00 0.00 0.00 0,00 0.00 0,00 0.00 0,00 0,00
Browus carinatus 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0.00
COVER

Total Living Cover 55,00  35.00 40.00 35.00 55.00 40,00 45.00 30.00 40,00  6£0.00
Litter 5.00 500 10,00 45,00 500 10,00 10,00 10.00 500 10,00
Bareoround 15,00 30.00 45.00  10.00 500  15.00 25.00 2500 35.00 5. 00
Rock 25.00 30,00 5.00 10.00 3500 3500 20,00 3500 20.00 25.00
% COMPOSITION

Shrubs 0,00 600 1230 ¢.00 Bl.82 0.00 0.00 0,00 0.00 0.00
Forbs 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0,00
Brasses 100.00 100,00 87,50 100,00  18.18 100.00 100.00 100.00 100.00  100.00
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11,00 12,60 13.00 14,00 15,00 16.00 17.00  18.00 19.00 20,00 2l.00 2200
.00 0.00 0.00 0.00 0.00 0. 0C 0.00 25,00 0.00 .00 0.00 0.00
0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 .00 55,00 0.00 0.00
0. 00 0, 00 0.00 .00 0,00 C.0¢ 0.00 0.00 .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 S.00
0.00 5. 0.00 .00 0,00 0.00 0.00 0.00 0.00 . 00 7.00 .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
.00 - 000 0.00 0.00 0.00 ¢.00 0.00 0.00 0.00 0.00 0.00 0.00
0,00 10,00 0,00 5. 00 0.00 0.00 0.00 0.00 0.00 0.00 8.00 0,00
0. 00 0.00 15.00 0.00 10.00 0.00 0.00 15.00 0. 00 0,00 0.00 0.00

30.00 15,00 30.00  40.00 30,00 60.00 25,00 20.00 10.00 5.00 20.00 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 5.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00
G. 00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 ¢.00  10.00 0.00 0,00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  10.00 0,00 3.00 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

30.00 35,00 45.00 45,00 40,00 60.00 23.00 60.00 25,00 70.00 40,00 50.00

30.00 10,00 10,00 20,00 20,00 10,00 30,00 13.00 10.00 10.00  50.00  25.00

15.00 25,00 20,00  15.00 5.00 15.00 30.00 10.00 25.00 5.00 500 10,00

25,00 30,00 25.00 20.00 35.00 15.00 15.00 15,00 40,00 15,00 500 15.00
0.00 0.00 0.00 0.00 0,00 .00 0.00  41.67 20.00 78.57 0.00  10.00
0.00 14,29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 17.50 0.00

100,00 85,71 100.00 100.00 100.00 100,00 100,00  58.33  BO.00 21,43  B_.50  90.00
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23.00 2400 £5.00 .00 £7.00 26,00 £9.00 30.00 3LO0 3200 33,00 300
0. 06 ¢.00 ¢.00 .00 ¢.00  E0.G0 15,00 0. 00 0. 60 ¢.06 0.00 0.00
0,00 0,00 0. 00 0.00 0,00 .00 0.00 0.00 0.00 0.00 5.00 0.00
0. 00 0. 00 0,00 0.00 C.00 0,00 0.00 .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 10,06 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 5.00 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

45.00 0.00 0.00 0.00 0.00 10,00 5. 00 0.00 0.00 0,00  10.00 0.00
0.00 0. 00 0.00 0.00 5. 00 0.00  10.00 5. 00 0.00 0.00 0.00 0.00
5.00 35.00 2300 0.00 10,00 20.00 10,00 20,00 35.00 20.00 30,00 5. 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 0.00 300 10.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10.00 ¢.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  15.00 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 0. 00 0.00 .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  35.00 40.00 20.00 35,00 50.00 40,00 35.00 40,00 20,00 A5.00 50,00

15.00 16,00 30,00 10,00 10,00 25,00 15.00 10,00 25.00 50.00 10.00 10,00
500 35,00 500 25.00 50,00 15.00 20,00 25.00 20,00 20,00 S5.00 39.00

20.00 20.00 25,00 45.00 500 10,06 25,00 30.00 1500 10,00  40.00 1.00
0.00 0.0 .00 0.00 0.00 40,00 37.50 0.00 0. 00 0.00 L1l 40,00
0.00 0.00 25,00 0.00 14,29 0,00 0.00 14,29 1230 0.00 0.00 0.00

75,00 100,00 B5.71  BO.O0 6250  BS.74 8750 100,00  BB.B3  BO.0O

. 100,00 100.00
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/00 36,00 300 38.00 39,00 40,00 ALOD 42,00 A3.00 44,00 45.00  45.00
0.60 ¢.00 0.06 0.00 6.00 50,00 0.00  15.00 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
10.00 0.00 .00 .00 0.00 0. 00 ¢.00 6.00 15.00 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 6.00 0.00 G.00 0.00 0.00 0.00 0. 00 0.00 .00 0.00 .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 0,00 0. 00 0.00 0.00 0.00 .00
0. 00 0.00 0.00 0.00 0.00 20.00  10.00 0.00 0. 00 0.00 0.00 0.00
15.00 25,00 20.00 45,00  40.00 0.00 500 10,00 50.00 20,00 30.00 0.00
0.00 5.00 0.00 0.00 0.60 0.00 0.00 0.00 0.00 0.00 0.00 6.00
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 0.00 0.00 0,00
0,00 0.00 0.00 10,00 0.00 0.00 10,00 5.00 0.00 500 15.00 0.00
.00 .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
25.00  30.00 20,00 55.00 40,00 70.00 35,00 40,00 65,00 25,00 65.00 50.00
5.0 25,00 10,00 10.00 25,00 5.00  35.00  10.00 5,00 5.00 15,00 5.00
£0,00 10,00 3500 15.00 10,00 20.00 500 10,00 10,00 5.00 1000 10,00
10,00 35.00 35,00 20,00 5.0 500 £5.00 40,00 20,00 B5.00 10.00  35.00
40.00 6.00 0.00 ¢.00 0.00  71.43 0.00 62,50 23.08 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
BC.O0 100,00 100.00 100,00 100.00  28.57 100,00 37.50  76.9%2 100,00 100.00  90.00
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47.00 48,00  49.00  50.00 51,00 SR.00  53.00 3400 5500 56,00 57.00  58.00
0. 00 0.00 £.00 ¢.00 ¢. 00 C.00 0.00 0. 00 0.00 .0 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.60 0.00 0.00 0.00
.00 0.00 0.00 G.00 0.00 0.00  15.00 ¢.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
G.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 0.00

20.00 0.00 0.00 35.00 0.00 0.00 10,00 0.00 3.00 0.00 0.00 0.00
5.00 0,00 0.00 0.0C 0.00 0. 00 0.00 0.00 0. 00 0.00 0.00 0.00

10.00 35,00  50.00 10,00  30.00 5.00 25.00 45,00 35,00 50.00 45.00 40,00
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 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 15,00 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
5.00 0.00 0.00 0.00 0.00 20.00 0.00 0,00 5.00 0.00 0.00 0.00

50.00  35.00 B5.00 50,00 45,00 25.00 50.00  45.00 45,00 50.00 453,00 40.00

15.00 5.00 2500  20.00 500 2500 25.00 25.00 25,00 25,00 &5.00 5. 00

20,00  40.00 3.00 5.00 25,00 25.00 5,00 5.00 3. 00 5,00 25.00 50.00

{5.00  20.00 5.00 25,00 25.00 25.00 20.00 25.00 Z5.00 20.00 5.00 5,00

20.¢0 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 1111 0.00 0.00 0,00 0.00 0.00 0.00 0.00

80,00 100.00 100.00 100,00  8B.83 100.00  70.00 100,00 100,00 100,00 100.00 100.00
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SUNNYSIDE MINE
Slaughter Canyon
Exposure: var.
Slope: var.

59.00  60.00 Mean SDev Freq Sample Date: 22 Aug 193
TREES & SHRUBS
0.00 0.00 2. 08 7.87 ftriplex canescens
0.00 25.00 2,50 9.5 frtemisia tridentata
0.00 0.00 1.00 3.85 Chrysothasnus nauseosus
0. 00 0,00 0.25 1.42 Butierrizia sarothrae
FORBS
0,00 5.00 0.53 1.86 Melilotus officinalis
0. 00 0.00 0.33 1.25 Medicago sativa
0,00 10.00 0.17 1.28 Penstemon palmeri
GRASSES
0,00 0.00 3.47 8.9 Agropyron spicatum
0. 00 0,00 2.08 4,59 Agropyron cristatus
50.00 10,00 2592 13.93 Agropyron intermediun
0.00 0.00 0.75 2.86 Elyaus cinereus
0. 00 0.00 0.83 2.61 Orzopsis hymenoides
0. 00 0,00 0.50 2. 18 Poa pratensis
0.00 0.00 2,08 3.02 Elymus salinus
0.00 0.00 0.08 0.64 Bromus tectorus
0.00 0.00 0.67 2.95 Bromus carinatus
COVER
50.00 50.00 4325 12.48 Total Living Cover
%500 25.00 1675 11.10 Litter
5,00 5.00 17,98 13.40 Bareground
20,00 20,00 22.02 11.BA4 Reck
1 COMPOSITION
0.00 50,00 1117 239 Shrubs
0.00 30,00 2.48 .39 Forbs
100.00 20,00 86,35 22,20 Grasses
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SUNNYSIDE COAL MINE

QUALITATIVE SAMPLING DATA SHEET AND
QUANTITATIVE/QUALITATIVE NOTES

1992
SITE NAME: Sacco_Test Plot
DATE: 20 August 1992
WORKERS: P. Collins, D. Collins

SLOPE: 0 deg.

EXPOSURE: flat

ANIMAL USE/DISTURBANCE: severe

EROSION: negligible

COVER: (see guantitative data)

DENSITY: (see following page)

DOMINANT PLANT SPECIES OBSERVED: (see quantitative data)

NOTES: 1)

2)

3)

4)

3)

6)

7)

8)

9)

10)

Approximately 98% of the sagebrush density was
seedlings that germinated this year.

However, approximately 90% of the rabbitbrush
plants in the density measurements were mature
plants.

The fence should be repaired.

Rabbits probably took most of the production, but
ants seemed to have contributed a great deal.

The middle of the entire plot may get more
moisture from runoff of ground water.

The drought may have contributed to the plot.
Gouging could have helped.

For cover and frequency, we used meter square
quadrats, placed regularly them randomly at rt.

angles (see raw field data for exact locations).

For density, we used 5' by 40' belt transects (see
raw field data for designs).

More details about the plot design and results
from sampling can be found on the following pages.
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THE S8ACCO FLATS TEST PLOTS

Plot Size

The Sacco Test Plots were constructed in the Fall of 1985 on
refuse material from past coal cleaning activities. The entire
plot size was about 262 ft. by 305 ft. Within this large plot
there were thirty-six (36) smaller plots. Each of the smaller
plots were 20 ft. by 90 ft. in size. An as-built drawing of the
plot was shown on plate D5-0113 of the sunnyside Coal Mine.

Plot Treatments

Several treatments were applied on the refuse material to
compare potential revegetation techniques. The treatments are
listed below.

Lime Application

Topsoil Application (12")

Coarse Refuse (168")

Borrow Material (6")

Borrow Material (12")

Borrow Material (24")

Borrow Material (48") —

00000O0C

Each of these treatments were replicated in three of the smaller
plots (20 ft. by 90 ft.).
Methods

General sampling methods were discussed on the
Qualitative/Quantitative data sheets on the previous pages.

Results
Mean cover and woody species densities for the three
replications of each treatment listed above were calculated. The

mean values were then compared and plotted on the bar graphs
included in this report.

Discussion

Cover

The bar graphs seem to illustrate some trends rather nicely.
For total living cover, the lime treatments seem to have little
or no affect. Interestingly, the more borrow material applied,
the greater the living cover. Best results came from adding 48"
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of borrow material or 12" of topsoil.

Density

Lime application treatments were inconclusive for woody
species density. However, the graphs indicate similar results as
reported for the cover -- the more borrow material added, the
better the results. Topsoil application also resulted in greater
woody species density.

Future Study

When one first observes the plot from a qualitative
viewpoint, it appears as though there is nothing about the plot
worth studying. Before the plot is "scraped" as a failure some
questions should be entertained. Quantitative sampling resulted
in some definite, possibly encouraging trends. However, the
scope of this report precluded further investigations. For
example, would the results be different if all weedy species were
deleted from the data set? Have the past seven years of drought
had an affect on the plot? Why were there so many woody species
that germinated this Spring? Were moisture conditions in the
Spring of 1992 finally favorable enough to encourage such
germination? The fence around the plot was in disrepair. If the
operator reseeded the plot and repaired the fence, would more
desirable species result? Further study, sampling and/or data
manipulations may produce some interesting results!
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=0 < 0}

SACCO FLATS TEST PLOTS: COVER

TS

CR

B6" B1Z B24*
Treatments

TREATMENTS

TS = Topsoil (12%)

CR = Coarse Refuse (166%)
Be" = Borrow Material (6%)
B12* = Borrow Material (12")
B24" = Borrow Material (24%)

B48" = Borrow Material (48")

76

LIME
M NO LIME

B48"



SACCO FLATS TEST PLOTS: DENSITY

~-nono3Ic=

LIME
B NO LIME

T =0 >

CR B6” Bt B24 B48"

Treatments

TREATMENTS

TS = Topsoil (12%)

CR = Coarse Refuse (166")
B6" = Borrow Material (6)
B12" = Borrow Material (12")

. B24" = Borrow Material (24")

. B48* = Borrow Material (48")
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S8ACCO FLATS8 TEST PLOT
WOODY SPECIES DENSITY

PLOT NUMBERS

SN bW

78

NO. /ACRE

7,514.10
54.45
544,50
2,776.95
3,593.70
19,329.75
8,439.75
4,954.95
2,286.90
1,197.90
54.45
54.45
19,656.45
54.45
2,123.55
2,232.45
13,068.00
16,933.95
9,474.30
10,182.15
1,851.30
54.45
54,45
108.90
20,309.85
54.45
1,306.80
2,123.55
4,301.55
18,349.65
11,761.20
10,835.55
1,851.30
163.35
54.45
163.35



SUNNYSIDE

Sacco Flat - Test Plot

Glope & Exp: 0O

PLOT #1

Sample Date: 20 Aug 19%2 1.00 2. 00 3,00 4,00 5.00 6. 00 1.00 8.00 9. 00
SHRUBS

Ariemisia tridentata vas. 3.00 1.00 2.00 0.00 0.00 S.00 2. 00 5.0 5. 00
FORBS

Salsola iberica 7.00 5.00 5. 00 5. 00 0.00 5.60 16,00 0.00 5.00
Eriooonum cernuus 15.00 19.00 23.00 46,00 50,00 30,00 13,00 10.00 15,00
Machaeranthera canescens 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 10,00 0,00
Sisywbrium altissimuwa 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 10,00
GRASSES

COVER

Total Living Cover 25,00 25,00 30,00 A5.00 50.00 40,00 .00 2500 3500
Litter 5.00 500 10,00 15,00 5.00 5.00 5.00 8 5.00
Bareground 40,00 40,00 50,00 25.00 15.00 15.00  35.00  45.00 5.00
Rock 20,00 30.00 10,00 15.60  30.00  40.00  35.00 25.00 3500
% COMPOSITION

Shrubs 12.00 4,00 6.67 0.00 0.00 12,30 B.CC  2C.0C  14.29
Forbs BB.00 96.00 93.33 100.00 100.00 87.50 92.00 80.00 8571
Brasses 0. 00 0.00 0.00 .00 0.00 0.00 0.00 ¢.00 0. 00
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SUNNYSIDE

Sacco Flat - Test Plot
Slope & Exp: 0

PLOT #1

Mean SDev Freg Sample Date: 20 fug 19%2
SHRUBS
2.56 1,93 frtemisia tridentata vas.
FORBS
4,67 2.9 Salsola iberica
23.89 1279 Eriogonum cernuum
1. 11 3. 14 Machaeranthera carescens
L1 3. 14 Sicyabriuw altissimum
GRAGSES
COVER
33.33 3.13 Total Living Cover
B.67 3.33 Litter
e 12,04 Bareground
27.78 9.16 Rock
1 COMPOSITION
8.61 6. 34 Shrubs
91.39 6. 34 Forbs
0.00 0.00 Grasses
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SUNNYSIDE
Sacco Flat -~ Test Plot

Slope & Exp: 0

PLOT %2

Sample Date: 20 Rug 1992 1.0C 2. 00 3.00 4,00 5. 60 6.00 7.00 B. 0 3.00
SHRUBS

Atriplex canescens 0.00 0.00 0.00 0.00 7.00 0.00 ¢, 00 0,00 0.00
FORBS

Salsola iberica 1.00 5.00 .00 1.00 3.60 3.00 5. 0C 3.00 5. 00
Erioponum cernuum 3.00 3.00 5.00 4,00 3,00 20.00 29.00 32.00 20,00
Penstemon strictus 6. 00 0.00 0,00 0. 00 .00 G.00 1.00 0.00 0.00
Sisymbrium altissimuw 0,00 0.00 0.00 0.00 2. 00 0.00 0.00 0.00 0.00
BRASSES

COVER

Total Living Cover 4,00 10.00 5.00 500 15.00 25,00 35.00 35.060 25.00
Litter 1.00 1.00 1.00 1.00 5.00 2. 00 1.00 200 3.00
Bareground 10,00 9,00 4.00 9.60 10.060  23.00 4,00  13.00 7.00
Rock 85.00 80.00 90.00 85,00 70,00 50.00 60.00 50.00 65.00
% COMPOSITION

Shrubs 0,00 0.00 0.00 0.00  4b.67 0.00 .00 0.00 .00
Forbs 100,00 100,00 100,00 100.00  93.33 100,00 100,00 100.00 10G.00
Brasses 0.00 0.00 0.00 0,00 0.00 0.00 0.00 6.00 £.00

81



SUNNYSIDE

Sacco Flat - Test Plot
Slope & Exp: O

norT a2

Mean Sbev Freq Sample Date: 20 Aup 19%
SHRUBS

0,78 2.20 Rtriplex canescens
FORBS

3.11 1.91 Salsola iberica

13.44 11,17 Eriogonus cernuum

0.11 0.31 Penstemon strictus

0.2¢ 0.63 Sisysbrius altissimus
GRASSES
COVER

17.67 11.94 Total Living Cover

1.89 1.29 Litter

9.89 5.38 Bareqround

70.5% 14,42 Rock
1 COMPDSITION

3.19 14,67 Shrubs

9.81 14,87 Forbs

0.00 0.00 Grasses
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SUNNYSIDE

Saceo Flat - Test Plot
Slope & Exp: O

PLOT #3

Sample Date: 20 Rug 1932 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.0G 5.00
SHRUBS

Artemisia tridentata 0.00 .00 0.00 0.00 8.00 0.00 .00 0.00 .00
Chrysothammus nauseosus 0.00 0.00 .00 22.00 .00 0.00 0.00 0.00 0, 00
FURBS

Eriogonum cernuum 13.00 5.00 3.00 .00 0.00 5.00 .00 9. 60 ¢. 00
Salsola iberica 7.00 .00 20.00 5. 2. 00 B.00  10.00 5,00 20.00
Machaeranthera canescens 0.00 0.00 0.00 3.00 0.C0 0.00 ¢.Cco ¢.00 0,00
Kochia iberica 0.00 0.00 0.00 0.00 0.00 2.00 3.00 0.00 0,060
Sisymbrium altissimums 0.00 0.00 0.00 5. 00 0.00 S 2.00 G. G0 0.0C
BRASSES

COVER

Total Living Cover 20,00 12,00 2500  35.00 12,00 20,00 1500 10.00  20.00
Litter 1,00 2.00 2,00 5.00 5.00 2.00 2.0 1.00 2. 00
Bareground 34,00 45.00 50.00 30,00 5B.00 55,00 50,60 BG.OGC  55.00
Rock 45.00 41,00 23.00 30,00 25,00 23.00 33,00 23.00 23,00
% COMPOSITION

Shrubs 0.00 0.00 .00 6286 8333 0.00 0.0¢ 0.00 0.00
Forbs 100.00 100,00 100,00 37.1%4 16,67 100,00 100.00 100,00 100.00
Brasses 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.00
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SUNNYSIDE

Sacco Flat - Test Plot
Slooe & Exp: ¢

PLOT 43

Mean SDev Freq Sample Date: 20 Aug 19%2
SHRUBS
1.00 2.83 Artemisia tridentata
2.5 b6.88 Chrysothamnus nauseosus
FORBS
3.67 5.06 Eriogonum cernuum
3.33 6.07 Balsola iberica
0,33 0.54 Machaeranthera canescens
0.56 1,07 Kochia iberica
1.33 2.03 Sisymbrium altissinun
BRASSES
COVER
18.78 7.38 Total Living Cover
244 1.42 Litter
4B.36 9.87 Bareground
30.22 7.66 Rock
1 COMPOSITION
16.24  30.77 Shrubs
83,76 30.77 Forbs
0.00 0,00 Grasses
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SUNNYSIDE

Bacco Flat - Test Plot
Slope & Expz: O

PLOT #4

Sample Date: 20 Rug 1992 1.00 2.00 3.00 4,00 5.00 6.00 7.00 B.00 9.00

SHRUBS

Ariemisia tridentata 0.00 2. 00 0.00 ¢.00 12.00 5. 0C 0.00 0.0 0.00

Chrysothammus nauseosus 0.00 5.00 0,00 37,00 13.00 0.00 0.00 0,00 0.00

FORBS

Erioponus cernuum 200 10,00 5,00 0,00 0.00 0.00 0.00 0.00 0.00

Salsola iberica 23.00 13,00 5.00 3.00 500 20,00 25.00 25,00 30.00

Sisymbrium altissimus 0.00 0.00 5.00 0.00 0.00 5.00 5. 00 0.00 5. 00

Machaeranthera canescens 0.00 0,00 15,00 10,00 5. 00 0.00 ¢.00 0.00 0. 00

GRASSES

COVER

Total Living Cover 25,00  30.00  30.00 50,00 3500 30.00 30.00 25,00 35.00
) Litter 2,00 5.00 500 20.00 5.00 5.00 2.00 2,00 5.00
- Bareground 50,00 40,00 40,00 15,00 50.00 30,00  40.00  50.00  30.00

Rock 23.00 2500 25.00 1500 10.00 35,00 2500 23,00 30.00

% COMPOSITION

Shrubs 0.00 23.33 0.00 74.00 7143  1b6.67 0.00 0.00 .00

Forbs 100.00 76,67 100.00 26,00 28,57 83.33 100.00 100.00 100.00

brasses 0.00 0,00 0.00 6,00 0.00 0.00 0.00 0.00 0.00
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SUNNYSIDE

Sacco Flat - Test Plot
Slope & Exp: O

PLOT #4

¥ean SDev Freg Sample Date: 20 Aug 1932
SHRUBS
211 3. 84 Artemisia tridentata
6. 11 11.68 Chrysothammus nausecsus
FORBS
1.89 3.28 Eriogonus cernuum
1b.56 9.66 Salscla iberica
2. 22 2. 48 Sicymbrium altissinum
L3 5.8 Machaeranthera canescens
GRASSES
COVER
32.22 7.11 Total Living Cover
6.00 5. 10 Litter
38.33 11,08 Bareground
23. 44 6.9% Rock
1 COMPOSITION
20.60 29.02 Shrubs
79.40 29.02 Forbs
0.00 0,00 Grasses
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SUNNYSIDE
Sacco Fiat - Test Plot

Slope & Exp: O

PLOT #5

Sample Date: 20 Aug 1992 1.00 2.00 3,00 4,00 5. 00 .00 7.00 8.00 5.00
SHRUBS

Artemisia tridentata 0.60 0.00 0.00 2,00 3.00 0, 00 ¢.00 15.00 0.00
Chrysothamnus nauseosus .00 60,00 25.00 2,00 2.00 5.00 3.00 0.00 9,00
FORBS

Penstemon strictus 0.00 0.00 0.00 0.00 .00 0. 00 5.00 0. 00 0.00
Artemisia ludioviciana 0.00 0.00 0.00 0.00 0.00 5. 00 0.00 0.00 0.00
Balsola iberica 0.00 0,00 2.00 0.00 0,00 0.00 0.00 0.00 0.00
Sisymbrium aliissimum 1,00 3.00 2.00 0.00 0.00 0,00 2. 00 5.00 . 00
Machaeranthera canescens 1.00 5.00 1.00 2. 00 0.00 0.00 0. 00 0. 00 0. 00
Eriogonum cernuus 0.00 2.00 0.00 1.00 0,00 0.00 0.00 0.00 0, 00
Astrapalus sp. 0.00 0.00 0,00 0.00 ¢. 00 0.06 0.00 0.00 1.00
Hedysaruz boreale 0.00 0.00 0.00 0.00 0.00 23.00 0.00 0,00 3. 00
GRASSES

COVER

Total Living Cover 500 70,00  30.00 7.00 500 35.00 30.00 20.00 15.00
Litter 1.00 5.00 5.00 2.00 5.00 3.00 2.00 5.00 2.00
Bareground 70,00 20,06 30,00 30,00 55.00 30.00  B5.00 70.00  50.00
Rock 24,00 .00 3500 61,00 35.00 3200 23.00 S5.00 3300
% COMPOSITION

Shrubs 60.00 BS.71  B3.33 57.1% 100,00 14,29  30.00  75.00  BO.0C
Forbs 40.00 14,29 16,67  42.8b 0.00 8571 70.00 25.00  40.00
brasses 0,00 0.00 .00 0.00 0.00 0,00 0.00 0.00 0.00
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SUNNYSIDE

Sacco Flat - Test Plet
Slope § Exo: 0O

PLOT #5

Mean SDev Freg Sample Date: 20 Aug 19%
SHRUBS
2.cc 4,64 Artemisia tridentata
1211 18.37 Chrysothamnus nauseosus
FORBS
0.56 .57 Perstemon strictus
6.5 1.57 Artesisia ludioviciana
0.e2 0.63 Salsola iberica
1. 44 1. 64 Sisywbrium altissimum
1.00 1.5 Machaeranthera canescens
0.33 0.67 Eriogonum cernuun
.11 0,34 Rstragalus sp.
3.33 7.82 Hedysarus boreale
BRASSES
COVER
£1.88 15,82 Total Living Cover
3.33 1.56 Litter
46,67 18.41 Bareground
28.11 16,08 Rock
% COMPOSITION
62.83 &5.73 Shrubs
37.17 2.1 Forbs
0.00 0,00 Grasses
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SUNNYSIDE

Sacco Flat - Test Plot

Slope & Exp: 0

PLOT 86

Sample Date: 20 Rug 1992 1.00 2,00 3.00 4,00 5.00 6. 00 7.00 8.0C 9.00
SHRUBS

Prtesisia tridentata 0.00 0. 00 0.00 0.00 B.0C 5. 00 5.00 BL.CO 10. 00
FORES

Sisymbrius altissimus 60,00 0.00 25.00 10.06 10,00 5.00  15.00 10,00 15.00
Eriogonum cernuum 10.00 0.00 0.00 0.00 16,00 5. 00 0.00 10.00 5.00
Balsola iberica 10.00  10.00 50,00  B0.00 11.00  B80.00 55,00 0.0  %0,00
BRASSES

COVER

Total Living Cover 80.00 10,00 75.00 90,00  45.00 75,00 75,00  85.00  70.00
Litter 2.00 5.00 5. 00 5.00 5.00 5.00 5.00 10,00 10.00
Bareground 15.00 80,00 15.00 5,00 40,00 15,00 15,00 4,00 10. 00
Rock 3.00 5.00 5,00 .00 10.00 5.00 5.00 1.00 10,00
% COMPOSITION

Shrubs 0.00 0.00 0.00 0.00 17.78 6.67 B.E7  76.47 14.29
Forbs 100.00 100,00 100.00 100,00 82,82 93.33 93.33 2333 8.7
Brasses 0.00 0. 00 0.00 0.00 0.00 0.00 0,00 0.00 0.00
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SUNNYSIDE

Sacce Flat - Test Plot
Slope ¢ Exp: O

MOt 86

Mean SDev Freq Sample Date: 20 Aug 19%
SHRUBS

10.33  19.66 Artemisia tridentata
FORBS

16.67 16,67 Sisysbrium altissinum

5.1 5. 49 Eriogonuk cErnuum

35.11 26,36 Salsola iberica
BRASSES
COVER

67.22 23,47 Total Living Cover

5.78 2.44 Litter

.00 2279 Bareground

5.00 3.09 Rock
1 COMPOSITION

13.54 231 Shrubs

86.46 23.1) Forbs

0.00 0.00 Grasses
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SUNNYSIDE

Sacco Flat - Test Plot

Slope & Exp: O

PLOT #7

Sample Date: 20 Aug 1932 1.00 2.00 3.00 4, 00 5.00 6. 00 7.00 8.00 9.00
SHRUBS

Artemizia tridentata .00 5.00 ¢.00 ¢, 00 0,00 0.0C 0.00 7.00 0.00
Chrysothamnus nauseosus 0.00 0.00 ¢.00 0.00 0,00 0,00 15,00 2500 85,00
FORES

Sisysbrium altissiwus 15.00 1500 30,60 70,00 25.00 5. 00 5.00 5.00 0.00
Eriogonur cernuum 0.00 10,00 3500 10,00 10.00 5.00 5,00 3. 00 0,60
Salsola iberica 70,00 15.00  10.00 0.0 50,00 3500 15,00 .00 6.00
Machaeranthera canescens 0.00 0.00 0.00 0.00 0.00 0,00 5.00 0.00 0. 00
GRASSES

COVER

Total Living Cover B5.00 45,00 75.00 B0.0C  BS.00  45.00  45.00 40,00 8300
Litter 5.00 10,00 5.0 10.00 5.00 5.00 10,00 10,00 5.00
Bareground 5.00  40.00 15.00 5.00 8.00 S.00 35.00  30.00 5. 00
Rock 5.00 5.00 5.00 5.00 2.00 500 10,00 20.00 5.0
% COMPOSITION

Shrubs 0.00 114 0.00 0.00 0.00 0.00 33.33 BO.GC  100.00
Forbs 100,00 88,89 100,00 100.00 100.00 100.00  B6.67 20.00 0.00
Brasses 0. 00 0.00 0.00 0.00 6. GO 0.00 0.00 0.00 ¢. 00
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SUNNYSIDE

Sacco Flat ~ Test Plot
Slope § Exp: 0

PLOT 47

Mean Shev Freaq Sample Date: 20 Aug 139%2
SHRUBS

1.33 2.04 frtesisia tridentala

13.89  26.54 Chrysothamnus nauseosus
FORES

18.89  20.38 Sisymbrius altissiaum

8.67  10.04 Eriogonum cernuum

21.67  23.45 Salzola iberica

0.56 1.57 Machaeranthera canescens
BRASSES
COVER

£5.00 19,29 Total Living Cover

7.22 2.48 Litter

20.89 15,99 Bareground

.89 5.02 Rock
1 COMPOSITION

24,94  36.57 Shrubs

75.06  36.57 Forbs

0,00 0.00 Orasses
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SUNNYSIDE

Sacco Flat - Test Ploi

Slope & Exp: 0

PLOT 48

Sample Date: 20 Rug 1992 1.00 2,00 3.00 4.00 5. 00 6. 00 7.00 B.0C 9.00

SHRUBS

Briesisia tridentata 0.0C 0. 00 1.00 0.00 0. 00 0. 00 T.00  35.00 0.00

Chrysothamnus nauseosus 0,00 0.00 7.00 35.00 0,00 35,00 0.00 0,00  23.00

FORBS

Erioponus cernuus 30,00 26,00 20,00 6.00 10,00 10,00 8, 00 . 00 5. 00

Sisywbriug altissimum 20.00 0.00 0.00 10,00 3,00 5.00 0.00 0,00 0.00

Machaeranthera canescens 0.00 0.00 8.00 0.00  10.00 0.00 0.00 0.00 0.0C

Salscla iberica 500 35.00 9.00 0.00 10,00 0.00  10.00 0.00 0. 00
_ . BRASSES

COVER

Total Living Cover 5,00 55.00 45.00 45,00 36,00 50,00 2500 35,00  30.00

Litter 10. 00 5.00 500  10.00 5.0 10.00 5.00 5.0 10,00

Bareground 25,00 30,00 3500 30,00 45.00 30.00 40,00 §6.00  55.00

Rock 16,00 10,00  15.00 15,00 20,00 10.00  30.00 5. 00 5.00

% COMPOSITION ‘

Shrubs 0.00 0.00 17.78 TI.78 0.00 70.00 28,00 100.00  83.33

Forbs 100,00 100,00 8222 22,28 100.00  30.00 72.00 0.00  1b.67

Brasses 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
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SUNNYSIDE

Sacco Flat - Test Plot
Slope & Exn: 0

PLOT #8

¥ean SDev Freq Sample Date: 20 Aup 1992
SHRUBS
4,78  10.90 Artemisia tridentata
11.33 14,79 Chrysothamnus nauseosus
FORBS
11.44 9.49 Erioponum cernuum
3.89 6.57 Sisyubrium altissimus
2. 00 n Machaeranthera canescens
7.67 10.55 Salsola iberica
BRASSES
COVER
41,11 10,74 Total Living Cover
7.22 248 Litter
38,33 10.54 Bareground
13.33 7.45 Rock
1 COMPOSITION
41.88 38.31 Shrubs
58.12 3/ Forbs
0.00 0.00 Grasses
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SUNNYSIDE

Saceo Flat - Test Plot

Slope & Exp: 0

PLOT #9

Sample Date; 20 Aug 1992 1,00 2.00 3.00 4.00 5.00 6. 00 7.00 8.00 8.00

SHRUBS

Artesisia tridentata ¢.00 0.00 0.00 0.00 0.0 0.60 3.00 ¢. 00 0.00

Chrysothawnus nauseosus 0.00 0.00 6.00 0.00 0.00 10.00 7.00 0.00 23.00

FORES

Eriogonus cernuus 20.00 10,00 25,60  10.00  15.00 150G 20.0C 10,00 0. 00

Salsola iberica 25.00 20,00 25,00 35.00 20.00 10,00 0.00 35.00 0. 00

Machaeranthera canescens 0.00 0.00 .00 0. 0C 3. 00 0.00 8,00 0.00 2.00
; . GRASSES

COVER

Total Living Cover 45,00 30,00 50,00 45,00 40.00 35,00 30.00 45,00 25.00

Litter 5.00 5.00 S. 00 5.00 3,00 5. 00 5.00 2.00  10.00

Bareground 15,00  40.00 35.00 25.00 45,00 55.00  30.00  40.00 40,00

Rock 3500 25.00 1000 2500 12.00 500 35,00 13,00 2500

% COMPOSITION

Shrubs 0.00 0.00 0.00 0.00 0.00 €857 33.33 0.00 92.00

Forbs 100,060 100,00 100.00 100,00 100.00  71.43  66.67 100.00 8.00

Brasses 0.00 0.00 0.00 ¢.00 0.00 0.00 0. 00 0.00 0.00
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SUNNYSIDE

Sacco Flat - Test Plet
Slope & Exp: ©

PLOT #9

Mean SDev Freq Sample Date: 20 Aug 1992
SHRUBS

0.33 0.9 Artemisia tridentata

5, 44 7.4b {hrysothamnus nauseosus
FORBS

13.89 6.58 Eriogonum cernuumn

18,89  12.42 Salsola iberica

0.78 1.62 Machaeranthera canescens
BRASSES
COVER

38.33 8.16 Total Living Cover

5.00 2.05 Litter

36.11 11,00 Bareground

20.5%  10.33 Rock
% COMPOSITION

17.10 28.3% Shrubs

82.% 29.36 Forbs

0.00 0.00 brasses
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SUNNYSIDE

Bacco Flat - Test Plot
Slope & Exp: ©

PLOT #10

Sample Date: 20 Aug 1992 1.00 2 00 3.00 4.00 5. 00 b. {0 7.00 8.00 3.00

SHRUBS
Chrysothammus nauseosus 0.00 0. 60 0.00 0.00 0.00 0.00 0.00 0.00 20,00

FORBS

Eriogonus cernuus 50,00 20,00 25,00 25.00 10,00 20,00 1500 15.00 5. 00
Sisymbrium altissimun 0.00 0.00 0.00 5. 00 0,00 0.00 0.00 0.00 0. 00
Salsola iberica .00 25,00 3.00 0.00 15.60 {5.00  i5.00 20.00  10.0C

Machaeranthera canescens 0.00 0.00 2. 00 0,00 0.00 0.00 0. 00 0.00 0. 00

. BRASSES

Rgropyron riparium 0.00 0.00 5.00 0.00 0.00 0.00 0.00 0.00 0.00
COVER

Total Living Cover 50.00 45,00 35.00 30.00 25.00 35.00 30,00 35.00 35.00
Litter 5. 00 5.00 5.00 2. 00 2.00 3,00 2.00 4,00  10.00
Bareground 20,00 35,00 30,00 55,00 60,00 850.00 50,00  40.00  35.00
Rotck 15.00 33.00 30,00 13.00 13.00 12,00 18.00 21,00 20.00
% COMPOSITION

Shrubs 0.00 0,00 ¢.00 6,00 0.00 0.00 0.00 0,00 5S7.14
Forbs 100.00 100,00  85.71 100.00 100.00 100,00 100,00 100.00 42,8
Brasses 0.00 0.00 14.29 0.00 0.00 0. 00 0,00 0.00 0.00

97



SUNNYSIDE

Sacco Flat - Test Plot
Slope & Exp: O

PLOT 810

Mean SDev Freg Sample Date: 20 Aug 19%
SHRUBS

z.e2 6.29 Chrysothamnus nauseosys
FORBS

20.36  12.12 Eriogonus cernuua

0.56 1.57 Sisymbrius altissisus

11. 44 8.37 Salsola iberica

0.22 0.63 Machaeranthera canescens
GRASSES

0.5 L5 Agropyron ripariwm
COVER

33,56 7,24 Total Living Cover

4,22 2. 39 Litter

40,5  13.63 Bareground

19.67 7.5 Rock
% COMPOSITION

635 11.9% Shrubs

.06 17.9% Forbs

1.59 4.49 Grasses
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SUNNYSIDE

Sacco Flat - Test Plot
Slope § Exp: 0

PLOT #11

Sample Date: 20 Aug 1992 1.06 2. 00 3.00 4.00 5. 00 6. 00 7,00 8.00 9. 00

SHRUBS

FORBS

Eriogonus cernuum £95. 00 18. 00 13.00 15.00 10.00 11,00 4,00 B.00 5. 00
Salsola iberica 5. 00 2.00 2.00 0.00 5.00 3.00 1,00 2. 00 5.0

. BRASSES

COVER

Total Living Cover .00 20,00 1500 15.00 1500  20.00 500 10,00 10,00
Litter 5.00 1.00 2.00 1.00 2.00 2.00 .00 1.00 1.00
Bareground 3.00 4.00 3.00 4,00 3.00 8.00 13.00 9.00 3.00
Rork 60,00 75.00  BO.00 80,00 80,00 70.00 75.00  B0.00 8000
% COMPOSITION

Shrubs 0.00 0.00 0.00 0.00 0.00 .00 0.00 .00 0,00
Forbs 100.00 100,00 100,00 100.00 100,00 100,00 100.00 100,00  100.00
Brasses 0.00 0.00 0.00 .00 0.00 0,00 0.00 0.00 0.00
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SUNNYSIDE
Sacco Flat - Test Plot

Slope & Exp: O
PLOT #11
Mean Shev Sample Date: 20 Rug 1992
SHRUBS
FORBS
12. 11 6.23 Eriogonum Cernuum
3. 44 .63 Salsola iberica
BRABSES
COVER
15.56 6.85 Total Living Cover
1.78 1.23 Litter
.11 4.79 Bareground
73,5 £.43 Rock
1 COMPOSITION
0,00 0,00 Shrubs
100. 00 0.00 Forbs
0.00 0,00 Grasses
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SUNNYSIDE

Sacco Flat - Test Plot

Slope & Exp: O

PLOT #12

Sample Date: 20 Rug 1992 1.00 .00 3.00 4,00 5.00 £, 00 7.00 B. 00 5.00

SHRUBS

FORBS

Sisywbrium altissimus 5.00 ¢.00 5. 00 0.00 0.0¢ 0.00 5.00 ¢.00  15.00

Salsola iberica §5.00 50.00 60.00  45.00 B0.00  6S.00  65.00  B5.00  45.00
: GRRSSES

Browus tectorum 0.00 0.00 0,00 10.00 ¢.00 0.00 0.00 0.00 0. 00

COVER

Total Living Cover 50,60 50,00 B5.00 55.00 50.00  B5.00  70.00  65.00 60,00

Litter 5.00 5.00 5.00 9. 00 5.00 10,00 5.00 5.00 5. 00

Bareground 30,00  35.00  20.00 25.006 20.00 16,00 15.00 15.00 30,00

Rock 15.00 10,00 10.00 15,00 15,00 15.00 10,00 15,00 5.00

% COMPOSITION

Shrubs 0.00 0,00 0.00 0.00 0.00 0.00 0.00 .00 0.00

Forbs 100,00  100.00 100,00 B1.82 100.00 100.00 100,00 100.00 100.00

Grasses 0.00 0, 00 0.00 18,18 0.00 $.00 0.00 0,00 0.00
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SUNNYSIDE
Sacco Flat - Test Plot

Slope ¢ Exp: O
PLOT #12

Hean Shev Freq Sample Date: 20 Aug 19%
SHRUBS
FORBS

3.33 4,7 Sisymbrium altissinum

5. 596 B. 64 Salsola iberica
GRASSES

1.1l 3. 14 Bromus tectorun
COVER

60,00 6.67 Total Living Cover

5.3 1.57 Litter

22.22 1.86 Bareground

12,22 3.42 Rock
1 COMPOSITION

0.00 0.00 Shrubs

97.98 5.71 Forbs

2.02 51 Grasszes
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SUNNYSIDE

Sacco Flat - Test Plot

Slope & Exp: O

PLOT $13

Sample Date: 20 Aug 1992 1,00 2.00 3.00 4.00 5.00 6. 00 7.00 B.00 9,00

SHRUBS

Prtesisia tridentata vas. 55.00 5. 00 5.00 .00 ¢.00 0.0 .00 500 10,00

Chrysothamnus nauseosus 0.00 0.00 0.00 0.00 0.00 . 0.00 0.0 0.00 5. 00

FORBS

Eriogonus cernuum 6.00 13.00  A5.06  35.00  70.0¢ 40,00 45,00 15,00  15.00

Machaeranthera canescens 0.00 0.00 0.00 0.00 0.00 10,60 0.00 0.00 500

Sisysbriue altissimum 0.00  10.00 0.00 0.00 0,00 ¢.00 0.00 5.0C 0. 00

Balsola iberica 500 12.00 10,00  10.00 0.00 0,00 3,00 0.00 g, 00
5 . BRASSES

COVER

Total Living Cover §0.00 40,00 60,00 45,00 70,00 50,00  50.00 25.00  35.00

Litter 5. 00 5,00 5.00 5. 00 2. 00 S.00 2.00 5.00 3. 00

Bareground 25.00 35.00 20,00 30,00 20.00 35.00 40.00 55.60 50.00

Rock 10,00 20.00 15.00 20. 00 8.00 10.00 8.00 15.00 10. 00

% COMPOSITION

Shrubs 91.67 12.50 8.33 0,00 0,00 0.00 0.00 20.00 4286

Forbs 8.33 87.50 967 100.00 100,00 100,00 100.00  B0.00  57.1%

Brasses 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0. 00
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SUNNYSIDE
Sacco Flat - Test Plat
Slope & Exp: ©

PLOT #13
Mean SDev Freg Sample Date: 20 Aug 19%
SHRUBS
4,89 16.63 firtesisia tridentata vas.
0.3 .57 Chrysothamnus nauseosus
FORBS
30.89  20.57 Eriogonua CErnuud
1.67 3.33 Machaeranthera canescens
1.67 3.33 Sisywbrius altissimua
4. 87 4,69 Salsola iberica
GRASSES
COVER
48.33 13.12 Total Living Cover
4,33 .25 Litter
34,44 1163 Bareground
12.89 4,51 Rock
1 COMPOSITION
19.48 28,77 Shrubs
80.52 28.77 Forbs
0.00 0,00 Grasses
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SUNNYSIDE

Sacco Flat - Test Plot
Slope & Exp; 0O

PLOT #14

Samwple Date: 20 Pug 1992 1.00 2. 00 3. 00 4,00 5.0 5. 00 7.00 8. 00 9.00

SHRUBS

FORBS

Eriogonum cernuus 25.00 30,00 10,00 25.00 7.00 9.00 2.00 3.00 .00

Salsola iberica 5.00 5. 00 5, 00 0.00 0.00 1.0¢ 0,00 0. 06 2. Q0
. BRASSES

COVER

Total Living Cover 36.00 3500 15,00 25.00 7.00  16.00 2.00 3.00 2.00

Litter 5.00 3.00 5. 00 2.00 1.00 1,00 2. 00 3. 00 2, 00

Bareground 5.00 5.00 10,00 4,00 3.00 .00 11,00 7.00 8.00

Rock £0.00 55.00 70.00 69.00 83.00 80,00 85.00 85.00 88,00

% COMPOSITION

Shrubs 0.00 0.00 0,00 ¢.00 0, 00 0. 00 0.00 0.00 0,00

Forbs 100.00  100.00 100,00 100,00 100.00 100.00 100.00 100,00 100.00

Brasses 0.00 0, 00 0.00 0.00 0.00 0.0 0.00 C. 00 0.00
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SUNNYSIDE

Sacce Flat - Test Plet

Slope & Exp: O

PLOT #14
Fear SDev Sample Date: 20 Pug 19%
SHRUBS
FORBS
12,33 10.67 Eriogonum cernuum
2,00 2.21 Salsola iberica
GRABSES
COVER
14,33 11.98 Total Living Cover
31 1.73 Litter
6.89 2. b4 Baregroumi
75.67  11.89 Rock
1 COMPOSITION
0.00 0.00 Shrubs
100, 00 0.00 Forbs
0.00 0.00 Grasses
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SUNNYSIDE

Sacco Flat - Test Plot

Slope & Exp: 0

PLOT #15

Sample Date: 21 Aug 1992 1.00 2. 00 3.00 4,00 5.00 6. 00 7.00 8.00 9. 00

SHRUBS

Artemisia tridentata vas. 0.00 0.00 3.00 2. 00 2. 00 3.00 2.00 2.0 3.00

Atriplex canescens 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 10,00

Chrysothamnus naluseosus 0. 00 0.00 0.00 0.00 1.0 0.00 0.00 8.00 2. 00

FORBS

Sisymbrium altissimum 0.00 0,00 0.00 1.00 0,00 0.00 5. 2.00 0.00

Eriogonus cernuus 5. 00 0.00 0.00 2.00 2,00 2.00 0.00 1.00 0.00

Salsola iberica 15.00 25.00 22.00 5. 500 15.00 15,00 7.00 3.00

Machaeranthera canescens 0.00 0,00 0.00 0,00 0,00 5,00 B.00 5.00 0.00
N GRASSES

Oryzopsis hysenoides .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00

COVER

Total Living Cover 20.00 25,00 25.00  30.00 10,00 25,00 30.00 25,00 20,00

Litter 2,00 5.00 3.00 2.00 2. 00 2.00 1.00 5.00 .00

Bareqround 45.00 45.00 50.00 70,00  75.00 50.0¢ 45,00 35.00  AL.00

Rock 3300 25.00 22,00 1800 13,00 23,00 24,00 3500  30.00

X COMPOSITION

Shrubs 0.00 0.00 12,00 20.00  30.00 12.00 6.67  40.00 75.00

Forbs 100.00 100.00 88,00  80.00  70.00 88,00 93.33 60,00 15.00

Brasses 0.00 0. 00 0.00 0,00 0.00 0. 00 0.00 0,00 10,00
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SUNNYSIDE
Sacco Flat - Test Plot
Slope & Exp: O

PLOT #15
Mean SDev Fregq Sample Date: 21 Aug 1932
SHRUBS
1,85 1.10 Artemisia tridentata vas.
.4 3,14 Rtriplex canescens
1.22 2. 48 Chrysothamnus nauseosus
FORBS
0,89 1.59 Sisymbrium altissinum
.33 1.56 Eriogonus cernuus
12. 44 1.54 Salsola iberica
2. 00 2.9 Machaeranthera canescens
BRASSES
0.22 0.63 Oryzopsis hymenoides
COVER
21,11 6.97 Total Living Cover
3.00 1.49 Litter
311 1220 Bareground
24.78 6.63 Rock
1 COMPOSITION
21,74 2.6 Shrubs
77.15  25.29 Forbs
1.1 3.14 Grasses
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SUNNYSIDE

Bacco Flat - Test Plot
Blope & Exp: O

PLOT 816

Sample Date: 21 Aug 1932 1.00 2.00 3.00 4,00 3.00 £.00 7.0¢ 8.00 9.00

SHRUBS
Artemisia tridentata vas. 2.00 0. 00 2. 00 1.00 3.00 2.00 0.00 0.00 1.0
Chrysothasnys nauseosus 0.00  24.00 0.00 18,00 1.00 0.00 0.00 0.00 10.00

FORBS

Aubrosia sp. 0,00 0.00 0.00 0.00 0.00 0.00 0.00 2. 00 0,00
Sisymbriua altissimum 0.00 1.00 5.00 0.00 1. 00 0.00 0,00 1.00 1,00
Salsola iberica 1,00 5.00 28,00 0.00 0.60 18,00 30.00  10.00 2. 00

Machaeranthera canescens 2.00 0,00 0.00 0.00 5.00 5.00 5. 00 7.00 .00

: BRRASSES

' Dryzopsis hymenoides 0.00 0.00  0.00 1,00 0.00 000 0,00 0.00 1.00
COVER
Total Living Cover 5.00 30.00 35.00 20,00 10,00 25,00 35,00 20.00 15.00
Litter 3.00 3. 00 5,00 1.00 5. 00 5.00 5. 00 3. 00 5.00
Bareground 40.00 35.00 30,00  44.00 45.00 25,00 20,00 22.00 30,00
Rock 50,00 30,00 30.00 35.00 40.00 45.00 40,00 55.00 50.00
% COMPOSITION
Shrubs 40,00  B0.00 5,71 9%.00 40,00 8.00 0.00 0.00  73.33
Forbs 60.00  20.00 94.29 0.00 60,00 %2.00 100.00 100.00  20.00
Grasses 0.00 0. 00 0.00 5.00 0.00 0. 00 0.00 0.00 6.867
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SUNNYSIDE
Sarco Flat - Test Plot

Slope ¢ Exp: ©
PLOT 816
¥ean Shev Freg Sample Date: 21 fug 19%
SHRUBS
.22 1,03 frtexisia tridentata vas.
5. 89 B.75 Chrysothammus nauseosus
FORBS
0.22 0.63 Ambrosia sp.
1.00 1,49 Sisysbrius aliissizus
10.44 11,33 Salsola iberica
2.87 2.67 Machaeranthera canescens
GRASSES
0.22 0.42 Oryzopsis hymenoides
COVER
21.67  10.00 Total Living Cover
4.33 1.33 Litter
32.33 8.73 Bareground
41.67 8.3 Rock
3 COMPOSITION
38.01 35.12 Shrubs
60.70  3a.81 Forbs
1.30 2.46 Grasses
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L

GUNNYSIDE

Sacro Flat - Test Plot
Slope & Exp: 0

PLOT #17

Sample Date: 21 Aug 1932 1.00 £. 00 3.00 4.00 5.00 6. 00 7,00 8.00 9.00

SHRUBS
Artemisia tridentata vas. 2.00 1,00 1.00 1.00 0,00 1.0G 1.00 0.00 2. 00
Chrysothamnus nauseosus 35,00 50.00 17.00 3.00 1.00 13.00  54.00 0.00  20.00

Ribes aureum 0.00 0.00 0.00 0.00 1.00 0.00 0.00 .00 ¢.00
FORBS

Pensteron strictus 0.00 0. 00 5.00 0.00 0.00 0.00 0.00 0.00 0.00
Rrtemisia ludioviciana 0.00 0.00 0,00 0.00 0.00 0.00 0.00  10.00 0,00
Machaeranthera canescens 0. 00 0,00 0. 00 0.00 2.00 0.00 0.00 0.00 0.00
Melilotus officinalis 0,00 0.00 0.00 1.00 0.00 0.00 0.00  10.00 2. 00
Sisymbrium altissimum 2.00 & 00 2.00 1.00 1,00 1.00 0.00 0.00 1.00
Eriogonum cernuum 1.00 0.00 0.00 0,00 0.00 0.00 0.00 0,00 0, 00

¢ . BRASSES

COVER

Total Living Cover 40,00 55,00 25.00 8.00 500 1500 5500 20,00 25.00
Litter 15.00 10,00 5.00 2.00 2. 00 3.00 5.00 3. 00 5.00
Bareground 30,00 2500 3500 5500 55,00 55.00 30,00 40,00 35.00
Rock 15.00 10,00 35.00 3500 38,00 25.00 10,00 35.00 35.00
% COMPOSITION

Shrubs 9.50 9273 7200 T7a.00 40,00 93.33 100.00 0.00  B8.00
Forbs 7.30 7.7 28,00 25,00  60.00 6.67 0,00 100.00 12,00
Brasses 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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SUNNYSIDE
Sacco Flat - Test Plot
Slope & Exp: @

PLOT £17
Mean SDev Freq Sample Date: 2! Aug 19%2
SHRUES
L.o0 0.67 frtemisia tridentata vas.
21,67 1918 Chrysothammus nauseosus
0.11 ¢.3 Ribes aureum
FORES
0.36 L37 Penstemon strictus
L1 3. 1% : Brtemisia ludioviciana
g.e2 0,63 ¥achaeranthera canescens
1.4 3.10 Melilotus officinalis
133 1,195 Sisymbrium altissimun
A 0.31 Eriogonus cernuus
GRABSES
COVER
€25  17.58 Total Living Cover
6.00 3.86 Litter
40.00 1,30 Bareground
26. &4 11.06 Rock
1 COMPOSITION
72.62  30.B4 Shrubs
27.38 30, B4 Forbs
0.00 0.00 Grasses
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SUNNYSIDE

Bacco Flat - Test Plot

Siope & Expr O

PLOT #1B

Samale Date: 21 Aug 19%2 1,00 2.00 3.00 4.00 5.00 6.00 7.00 8,00 9.00

SHRUBS
Artemisia tridentats vas. 0.00 0. 00 0.00 0,00 0.00 0.00 0.00 0.00 15.00

FORBS
Machaeranthera ranescens .00 5. 00 0,00 5.00 0.00 0.00 0. 00 0.00 15.00
Sisymbrium altissimum 20,00 15,00 10.00 25.00 25,00  35.00 40,00 30,00 10,00
Salsola iberica £0,00  30.00 30,00 35.00 30,00 45,00 40,00 15,00 10,00
Eriogonum cernuum 5,00 0.00 5.00 0,00 0.00 0,00 0,00 0.00  10.00
. GRASSES
) Bromus tectorun 0.00 0,00 000 0.00 000 000  0.00 000 500
COVER
; Total Living Cover ES.00 50.00 45.00 65,00 55.00 BO.00  BO.00  45.00  B5.00
- Litter 10,00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
Bareground 15.00 20,00 45,00 20,00 30.00 10.00  10.00 25.00  20.00
Rock 10,00 5,00 5.00 10,00 10.00 5.00 S5.00 2500 10,00
% COMPOSITICN
Shrubs 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 2308
Forbs 100,00  100.00 100,00 100.00 100.00 100.00 100.00 100.00  69.23
Brasses 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 7.69
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SUNNYSIDE
Sacce Flat - Test Plot
Slope & Exp:z 0

oLOT #18
Mean Shev Freg Sample Date: 21 Rug 1992
SHRUBS
1,67 57 frtemisia tridentata vas.
FORBS
2.78 5,78 Machaeranthera canescers
23.33 10,00 Sisymbrium altissimum
30.56 10.91 Salsola iberica
2.2t 3.42 Eriogonus cernuus
GRASSES
0.50 .57 Eromus tectorum
COVER
L1l 12.B4 Total Living Cover
5.96 LY Litter
el.67 10,27 Bareground
11.67 7.45 Rock
. 1 COMPOSITION
2.56 7.25 Shrubs
96.38 9.67 Forbs
0.85 242 Grasses
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SUNNYSIDE

Sacco rlat - Test Plot
Slope & Exp: U

PLOT #19

Sample Date: 21 Auy 1992 .00 2. 00 3.00 4,00 5.00 6. 00 7.00 8.00 9.00
SHRUBS

frtesisia tridentata vas. 2.00 0.00 0.00 0.00 1.00 0.00 0. 00 5.00  50.00
Chrysothasnus nauseosus 0.00 500 20.00  45.00 24,00 5000 85,00 35.00 20,00
FORBS

Artemisia ludioviciana 0.00 0.00 0.00 0.00 0. 60 0.00 0.00 5.00 0.00
Machaeranthera canescens 0.00 5. 15,00 500 0,00 0.00 0.00 5. 00 0.00
Eriogonus Cernuum S 5. 00 0. 00 5,00 0.00 .00 0.00 5. 00 0.00
Sisysbriue altissimum 2. 00 5.00 3.00 0,00 2.00 3.00 0.00  10.00 0.60
Salsola iberica 16.00 0.00 0. 00 0.00 3. 00 0, 00 0.00 0.00 0,00

.BRRSSES

COVER

Total Living Cover 25,00 20,00 40,00 55.00 30,00 BO.00  B5.00 B5.O0  70.00
Litter 25.00 5.0 1000 10,00 10.00 10.00 5.00 5.00 2.00
Bareground 700 B0.00 40,00 30,00 30,00 25,00 5.00 25,00 23.00
Rock 25.00 15,00 10,00 5.00 10,00 5.00 5.00 5.00 5. 00
% COMPOSITION

Shrubs B,0O0  P5.00 50,00 B1.8¢  83.33 83,33 100.00 61.54 100.00
Forbs 92,00  75.00 50,00 18,18  16.B67 16.67 .00 3B.46 0.00
brasses 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0. 00 0.00
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SUNNYSIDE
Sacco Flat -~ Test Plot
Slope & Exp: ¢

PLOT #19
¥ean SDev Frea Sample Date: 21 Aug 1992
SHRUBS
B.as 15,48 frtesisia tridentata vas.
31.56  24.53 Chrysothamnus nauseosus
FORES
£.96 1.57 Artenisia ludioviciana
3. 33 4,71 Machaeranthera canescens
2. 78 2. 48 Eriogonum cernuum
a2 3.15 Sisymbrium altissimum
2.1 S Salsola iberica
BRASSES
COVER
So.00  2l.08 Total Living Cover
8.1 b. 30 Litter
3i.84  15.38 Bareground
9.54 B.43 Rock
% COMPOSITION
£5.89  30.70 Shrubs
.41 30.70 Forbs
0.00 0.00 Brasses
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SUNNYSIDE

Sacco Flat - Test Plot
Slope & Exp: O

meT %20

Sample Date: 21 Rug 1932 1.00 2,00 3.00 5.00 3.00 B. 00 7.00 .00 9.00

SHRUBS
friemisia tridentata vas.  2.00 .00 ¢.00 0.00 5.00 .00 0.00  10.00 .00
Chrysothamnus nauseosus 10,00 20,00 3500 50,00 15.00 15,00 25,00 20.00  30.00

FORBS

Sisymbrium altissimum 0. 00 0. 00 1.00 0.00 0,00 G. 00 0.00 0.00 0.00
Balsola iberica 0.00 0.00 2.00 0.00 0.00 5.00 5.00 5.00 0.00
Machaeranthera canescens 1L.00 0.00 0. 00 0.00 0,00 0.00 0.00 0.00 0.00
Eriogonum cernuum 2.00 0.00 2. 00 0,00 5. 00 S 0,00 0.00 0.00
Ambrosia sp. 0. 00 5. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

y . GRASSES

COVER
Total Living Cover 15.00  #5.00 40,00 50,00 25,00 25,00 30,00 35,00 30.00
Litter 300 10,00 3.00 5.00 5.00 5. 00 5.00 5.00 5. 00
Rareground 55.00 50,00 45,00 35.00 45.00  45.00 40,00 35.00  40.00
Rock 25.00  15.00 10,00 10,00 25.00 25.00 25,00 25,00 25.00
% COMPOSITION

g Shrubs 80.00  B80.0C 87,50 100,00 80,00  B0.00  83.33 8571 100,00
Forbs 20,00  20.00 12,50 0.00 20,00 40.00 16,67 1423 0.00
Brasses 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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SUNNYSTDE

Sacco Flat ~ Test Plot
Siope & Exp: 0

PLOT #20
Mean SDev Freg Sample Date: 21 Aug 19%
EHRUBS
1.89 3.28 Artemisia tridentata vas.
o4, ik 11.65 Chrysothasnus nauseosus
FORBS
11 0.31 Sisymbrium altissimum
.83 .28 Salsola iberira
0.11 ¢.31 Machaeranthera canescens
1,56 2.0} Eriogonum cernuum
0.56 .97 Rmbrosia sp.
GRASSES
COVER
30.96 8.56 Total Living Cover
.56 1.57 Litter
43,33 6. 24 Baregirourd
20.56 b.43 Rock
1 COMPOSITION
84.06 11.31 Shrubs
15.9% 1L31 Forbs
0,00 0.00 Grasses
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SUNNYSIDE
Sacco rlat ~ Test Plot

Slope & Exp: O

PLOT w2l

Sample Date: 21 Aug 1992 1.00 2.00 3.00 4,00 5.00 B, 00 7.00 B8.00 9.00
SHRUBS

Atriplex canescens 0.00 0.00 ¢. 00 0.00 0. 00 0,00 0. 00 5. 00 0.00
Chrysothasnus nauseosus 45.00 1.00 1.00 0.00 15.00 500 25.00 0.00 0.00
FORES

Machaeranthera canescens 0. 00 0.00 3.00 0.00 ¢. 00 0,00 0.60 5. 00 0.00
Salscla iberica 0.00 40,00 15,00 17.00 500 15,00 500 10,00 35,00
Eriogonum cernuum 0.00 4,00 1,00 3.00 3.00 5. 00 0. 00 5.00 3. 00
GRASSES

COVER

Total Living Cover 55,00  45.00 20,00 P0.00  25.00 25.00 30,00 Z5.00  40.00
Litter 10,00 5.00 5. 00 5.00 5. 00 5.00 5. 00 5.00 500
Bareground =00 £5.00  S50.60  55.00 45,00 50,00  45.00 50.00  30.00
Rock 20,00 25.00 2500 20.00 2500 20,00 20,00 20,00 25.00
% COMPOSITION

Shrubs 100, 00 2 5. 00 0.060 8000 20,00 83.33 20.00 0.00
Forbs 0.00 97.78 95,00 100,00  40.00  B80.00 16.67  80.00 100.00
brasses 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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SUNNYSIDE

Bacco Flat - Test Plot
Slope ¥ Exp: ¢

PLOT %21

Mear Shev Freg Sample Date: 21 Pup 199
SHRUBS

0.56 1,57 Atriplex canescens

10,22 1476 Chrysothawnus nauseosus
FORBS

0.89 1,73 Machaeranthera canescens

15,78 12.80 Balsola iberica

31 2. 08 Erioponum cernuumn
GRABSES
COVER

30.56 3.56 Total Living Cover

s .57 Litter

41,67 1106 Bareground

22,02 2.48 Rock
1 COMPOSITION

32,28  3b6.5¢ Shrubs

£7.72  36.51 Forbs

0.00 0.00 Grasses
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SUNNYSIDE

Bacro Flat - Test Plot

Slopz & Exp: O

PLOT $22 .

Sanple Date: 2! Aug 1992 1.00 2.00 3.00 4.00 5.00 b. 00 7,00 8.00 5.00

SHRUBS

FORBS

Eriogonum cernuum 5. 00 0.00  10.00 5.00  20.00  10.00 .00 10,00 15.00

Salsola iberica /.00 25.00  40.00 20,00 2500 25,00 25,00 13.00 10,00
L.emssas

COVER

Total Living Cover 80,00 25.00 50,00 25,00 A5.00 35.00 30.00 25.00 25.00

Litter 5.00 3.00 5.00 5. 00 5.00 5.00 2,00 2.00 2.00

Bareground 30.00  55.00 25.00 B5.00 25.00 50,00 B0.00  45.00  45.00

Rock 25,00 17,00 20,00 5,00  25.00 10.00 8.00 28,00 2B.00

% COMPOSITION

Bhrubs .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forbs 100.00  100.00  100.00 100,00 100,00 100.00 100.00 100.00 100,00

brasses 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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SUNNYSIDE

Sacco Flat - Test Plot

Slope & Exa: O
pLOT #22
Mean Shev Sample Date; 21 fug 19%
SHRUBS
FORBS
8.89 5.67 Eriogonum cernuun
2h. b4 8.64 Balsola iberica
GRASSES
COVER
33.33 3,13 Total Living Cover
3.78 .40 Litter
46,44 14,03 Bareground
18. 44 8.39 Rock
1 COMPOSITION
0.00 0.00 Shrubs
160,60 0.00 Forbs
0.00 0.00 brasses
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SUNNYSIELE

Saceo Flat - Test Plot

Slope & Exp: 0

PLOT %23

Sample Date: 21 Aug 1932 1.00 2. 00 3.00 4. 00 5.00 6.00 7.00 B.00 9.00

SHRUES

FORBS

Salsola iberica 2,00 2.00 3.00 7.00 1.00 5.00 2.00 2,00 10,00

Eriogonum cernuum 3.00 5. 00 2. 00 8,00 4,00 25.00 3. 00 1.00 15.00
, .GRRSSES

COVER

Total Living Cover 3.00 7.00 5.00  15.00 500 30,00 5. 00 3.00 2500

Litter 1.00 1.00 1.00 3.00 2. 00 5.00 1,00 1.00 2.00

Baregrounrd 4,00 2,00 4,00 2.00 8.00  10.00 4. 00 2.00 8,00

Rock 9.00 90.00 90,00 80,00 B5.00 535.00 0.00 9400 6500

% COMPOSITION

Shrubs 0.060 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forbs 100,00 100,00 100.00 100.00 100.00 100.00 100,00 100,00  100.00

Brasses 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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SUNNYSIDE

Saces Flat - Test Plot

Clope & Exp: 0
PLOT %23
Maan SDav Sample Date: 21 Aug 19%
SHRUBS
FORES
3.78 z2.82 Salgola iberica
1.33 .41 Eriogonus cernuus
BRRSSES
COVER
1.1 9.41 Total Living Cover
.89 .29 Litter
4,89 2.85 Bareground
Bzt izl Rock
1 COMPOSITION
0.00 0.00 Shrubs
100. 00 0.00 Forbs
0.00 0,00 Brasses
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SUNNYSIDE
8acco Flat - Test Plot
Slope & Exp: ©
PLOT #24
Sample Date: 21 Aug 1992 1.00 2. 00 3.00 4,00 5.00 b. 0G0 7.00 B. 00 9,00
SHRUBS
Chrysothamnus nauseosus 0.00  20.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00
FORBS
Kochia scoparia 0,00 0.00 9. 00 0.00 5. 00 0. 00 0,00 0.00 0.00
Sisymbrium altissimus 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 10.00 0. 00
Eriogonus cernuus 0.00 500 10.00 0,00 0. 00 0.00  10.00 0.00 15,00
Balsola iberica 63. 00 0,060 45,00 5500 50,00 70.00 35,00 25.00 20.00
.Bmssss
COVER
i Total Living Cover B5.00  25.00 80,00 55.00 55,00 70.00 BS.00  35.00  35.00
Litter 5.00 3.00 3.00 3.00 5.00 5.0 10.00 3.00 4,00
Bareground 25.00  35.00 23,00 30,00  30.00 15.00 20,00 35.00 52,00
Rock 5.00 35,00 10,00 10,00 10.00  10.00 500 23.00 9. 00
% COMPOSITION
Shrubs 0.00  B0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Forbs 100,00 20,00 100.00 100.00 100.00 100,00 100,00 100.00  100.00
Brasses 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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MT. HEEOJ =ZIENTIFIC

SUNNYSIDE

Sacco Flat - Test Plot
Slope & Exp: 0

PLOT #24

Hearn 8Dev Freg Sagple Date: 2! Rup 19%2
BRRUBS
222 6.23 Ehrysothawnus nauseosus
FORBS
t1 2,08 Yochia scoparia
te 11 3. 14 Sisysbriuws altissinus
b b4 3,30 Eriogonun cernuus
42,78 2L74 Salsola iberica
GRASSES
COVER
51.67 15.09 Total Living Lover
5. 44 1.84 Litter
29,67  10.04 Bareground
13.88 8. 47 Rotk
% COMPOSITION
8.89 25.14 Shrubs
N4l 5,14 Forbs
0,00 0,00 Grasses
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MT. HMEED SCIEHWTIFIC SE14
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BUNNYSILE

Saceo Flat - Test Plot

Slope & Exp: 0

PLOT 35

Sample Date: E1 fug 1992 1.00 2. 00 3.00 4.0 5. 00 6. 00 7. 00 B.00 %00

Al

™

]

SHRUBS
Artemisia tridentata vas. 0.00 3500 10,00 0.00 0,00 500 500 10,00 0,00
Atriplex canescans 3.00 0.00 0.00 0.00 0.00 0,00 0,00 0.00 0.00

[hrysothamsnus nausposus 2.00 £0. 00 3. 00 0.060 0. 00 0. 00 0. 00 0.00 0.00

FORES

Sisymbriue altissisum 1.00 Q. 00 0. 00 10.00 10,00 15.00 10,00 5.00 20,00
Balsola iberica 7.90 600 10,00 10,00 2000 15,00 5.00 5,00 10,00
Eriogonuk cernuum 0.00 0.00 ¢.00 .00 0.00 0.00 5,00 10,00 10.00

Machaeranthera canescens 0. 00 0,00 0. 00 0. 00 0.00 0. 060 0.00 3.00 0,00

. GRASSES

COVER

Total Living Cover 15,00 5500 25,00 20,00 30,00 3500 PA00 300 40.00
Litter 2,00 9. 00 3.00 5.00 5.00 5.00 500 10,00 5. 00
Bareground 70,00 30,00 5500 5500 40,00 3500 5500 40,00 30,00
Rotk 13,00 10,00 1500 20,00 25.00 25.00 15060 1500 23,00
% COMPOSITION

Bhrubs 46,67  100.00 60,00 0.00 0.60 14,29 20.60 28.37 0,00
Forbs 53.33 0.00  40.00 100.00 100,00  85.71 80,00  7L.43 100,00
Brasses 0.00 0.00 0. 00 6. 00 0.00 0. 00 0.00 0.00 0,00
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MT. HWEEQZ =ZCIEWHTIF IO

SUNNYSIDE

Bacco Flat - Test Plot
Slape ¢ Expz 0

POt 825

Kean SDav Fraq Bample Date: 21 Aug 13%2
SHRLBS
1.8 10,57 Artemisia tridertata vas.
0.5 1.57 Rtriplex canescens
3,00 6. 22 Chrysothammus nauseosys
FURBS
7.8 £.59 Sisymbrius altissimum
.1 9033 Salsela iberica
2,78 A 16 Eriogonum cernuw
0.5 1.57 Machaeranthera canescens
GRABSES
COVER
A4 1.2 Total Living Cover
5.22 1.33 titter
5.5 13.01 Bareground
18.11 5.45 Rock
% COAMPOSITION
29.95 31,04 Bhrubs
G.00 0,00 Grasces
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SUNNYSIDE

Sacco Flat - Test Plot

Slope & Exp: 0

PLOT #26

Sample Date: 21 Aug 1992 1.00 2.00 3.00 4,00 5.0 6. 00 7,00 8.00 9.060
SHRUBS

FORBS

Eriogonum cernuum 0. 00 0.00 0.00 0. 00 0.00 1.6G 5.00 5. 00 1.00
Salsola iberica 0.00 2.00 1.00 1.00 1.00 0.00 5.00 0.00 0.00
GRASSES

Oryzopsis hysenoides 1.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
COVER

Total Living Cover 1.00 2. 00 1,00 1.00 1,00 .00 10.00 5.00 1,00
Litter 2.00 2.00 1.00 5. 00 4,00 2.00 3.00 2.00 4.00
Bareground 200 1L00 13,00 189.00  10.00 5.00 5.00 B.00 10,00
Rock 95,00 85.00 B5.00 75.00 83,00 92,00 B0.00 83,00 B5.00
% COMPOSITION

Shrubs 0.00 0.00 0, 00 0.00 0,00 0.00 0.00 0,00 0.00
Forbs 0.00 100.00 100.00 100.00 100,00 100,00 100,00 100.00 100,00
Grasses 100. 060 0. 00 0.00 0.00 0.00 0. 00 0.00 0,00 0.00
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SUNNYSIDE
Sacco Flat - Test Plat
Slope & Exp: 0

PLOT 426
Mean Shev Freg Sample Date: 21 Aug 19%
SHRUBS
FORBS
1.33 2. 00 Eriogonul Cernuum
L 1.52 Salsola iberica
BRASSES
0.11 0.31 Oryzopsis hysenoides
COVER
2,56 2. 91 Total Living Cover
3.00 LM Litter
9,22 476 Bareground
85.02 551 Rock
1 COMPOSITION
0.00 0.00 Shrubs
88.89  31.43 Forbs
11,11 31.43 Grasses
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SUNNYSIDE

Bacco Flat - Test Plot
Slope & Exp: 0

PLOT %27

Bample Date: 21 Rug 1992 1.00 2.00 3.00 4.00 5. 060 B. 00 7.00 B.00 5.00

SHRUBS
Artesisia tridentata vas. 0.00 0.00 0. 00 0.00 0.00 .00 1.00 0.00 0.00
Chrysothamnus nauseosus 0.00 0.00 20.00 15,00 10.00 0,00 1.00 0.00 0. 00

FORBS

Sisyabrium aliissimum 0.00 0. 00 0.00 Lo 0.00 0. 00 0. G0 0.00 0.00
Melilotus officinalis 0.00 0.00 0. 00 2. 00 0.00 2. 00 1,00 0.00 0,00
Kochia scoparia 0.00 3.00 0.00 0,00 ¢.00 0.00 0.00 0.00 0.00
Salsola iberica 30.00 25,00 5. 00 2.00 15.00 6.00 2.00 5.00 5.00
Eriogonum cernuum 5.00 2. 00 .00 0,00 0.00 0.00 0.00 0.00 5.00

Machaeranthera canescens 0.00 0.00 0,00 0.00 53,00 5. 00 0,00 0.00 0. 00

: . BRASSES

COVER

Total Living Cover 35.00 30,00 25,00 20,00 30,00 15,00 5.00 500 10.00
Litter 2.00 2.00 3.00 5.00 5.00 2,00 5.00 5.00 5.00
Bareground 40.00 45,00 40,00 50.00 35.00 50,00 55,00 60.00 60,00
Rock 23.00 23.00 30,00 25.00 30,00 3300 35,00 30.00 25,00
% COMPOSITION

Shrubs 0.00 0.00 B80.00 75,00 3333 6.67  40.00 0.00 0.00
Forbs 100.00 100,00 20,00 25,00 BA.A7  93.33  60.00 100,00 100.00
Brasses 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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SUNNYSIDE

Sacco Flat - Test Plot
Ciope & Exo: O

PLOT #27

Mean Shev Freg Sample Date: 21 Aug 1992
SHRUBS
0.22 0,42 Artemisia tridentata vas.
Sl 7.39 Chrysothasmus nauseosus
FORBS
0.1 8.3 Sisywbrium altissimum
£.56 0.83 Melilotus officinalis
0.33 0.9% Kochia scoparia
10,56 9. 81 Salsola iberica
1.33 2.05 Eriogonum cermiun
f.ee 2.30 Machaeranthera canescens
BRABSES
COVER
19.44  10.66 Total Living Cover
4,00 1.41 Litter
48.33 8.50 Bareground
28.22 4,13 Roek
3 COMPDSITION
26. 11 30.99 Shrubs
73.89 30,99 Forbs
0.00 0.00 Grasses

132

-



SUNNYSIDE

Bacco Flat - Test Plot
Slope & Exp: O

PLOT #28

Bample Date: 21 Rug 1992 1.00 2. 00 3.00 4,00 5. 00 6. 00 7.00 8.00 9.00
SHRUBS

frtesisia tridentata vas. 5. 00 5. 00 0. 0¢ 0.0¢ 30.00 0.00 1,00 0.00 2. 00
Atriplex canescens 0.00 0,00 15.00 0.00 0,00 0.00 0.00 0.00 0. 00
Chrysothamnus nauseosus 0.00 15,00 5. G0 16,00 0.00 29.00 .00 0. 00 17.00
FDRES

Ambrosia sp. 0.00 0,00 0.00 0,00 0. 00 0,00 0. 00 0.00 1.00
Penstemon strictus Se 0,00 0.00 0.00 0.0 0.00 0,00 0.00 0,00
Felilotus officinalis 0. 00 0.00 0.00 5. 00 0.00 1.00 0. 00 .00 0.00
Eriogonur cernuum 0,00 2. 00 5.00 0.00 0.00 0.00 0.00 0.00 0. 00
Sigymbrium altissimum 0.00 1.00 0. 00 0. 00 0.00 0. 00 0. 00 0.00 0, 00
Salsola iberica 0.00 2.00 0,00 0. 00 0.00 0.00 0.00 2.00 0,00
Machaeranthera canescens 5.00 5. 00 0. 00 0.0 5.00 0. 00 3.00 2. 00 3.00
Hedsarum boreale 0.00 0.00 0.00 0.00 0,00 0.00 0.00 5.00 0.00
GRASSES

Agropyron smithii 10.00 0. 00 G, 00 0.00 0.00 0. 00 0.00 0.00 0.00
Oryzopsis nywenoides 0.00 0.00 0,00 0.00 0.00 0.00 0.00 1.00 .00
COVER

Total Living Cover 2500 30,00 25,00 15,00 35.00  30.00 S.00 1200 25.00
Litter 5.00 5,00 5. 00 5.00 5. 00 3. 00 300 3.00 5. 00
Bareground 85.00 20,00 40,00 45,00 40,00  40.00 1500 15.00  10.00
Rock 15,00 45,00 30,00 35.00 20,00 2500 75,00 70.00 60.00
% COMPOSITIDN

Shirubs 20.00 66.67 BO.O0O  BR.E7 B3I 96.67 40,00 0,60  76.00
Forbs 40,00 33,33 20.00 33.33 14,29 3.33  BO.OO 91,87 16. 00
Grasses 40,00 0.060 0.00 0.00 0,00 0.00 0.00 8.33 8.00
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SURNYSILE
Sacco Flat ~ Test Plat
Slope & Exp: ©

PLOT %28
Bean SDev Freg Sample Date: 21 Aup 19%¢
SHRUBS
4,78 3.13 Artesisia tridentata vas.
.67 7 Atriplex canescens
8.56 8.56 Chrysothasnus nauseosus
FORBS
0.11 0.31 Rmbrosia sp.
0,56 1.97 Penstemon strictus
0.78 1,55 Melilotus officinalis
6.78 a2 Eriogonum cernuus
0. 11 0.31 Sisymbriua altissimun
0, &% 0.83 Calsola iberica
2.56 2,06 Machaeranthera canescens
0. 67 1.89 Redsarus boreale
GRABSES
111 3. 14 Agropyron smithii
0.33 0.h7 Dryzopsis hymencldes
COVER
22,44 9.1% Total Living Cover
4,78 0.63 Litter
3.1 1523 Bareground
41,67 20,82 Rock
1 COMPOSITION
59.08  30.45 Shrubs
34.66 25.57 Forbs
6,26 12,39 Grasses
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SUNNYSIDE

Sacco Flat - Test Plod

Slope & Exo: 0

0T #29

Sample Date: &1 Pug 1992 1.00 2.00 3.00 4.00 5.00 6. 060 7.00 B.00 3.00

SHRUBS

Ariemisia tridentata vas. 0. 00 5.00 45,00 200 C. 00 7.06 75,00 0.00 0. 00

Chrysothagnus nauseosus 5.00 5,00 0.00 5.00 5.00 10.00 4 00 0,00 2. 00

FORES

Kochia scoparia 0,00 5. 00 0.00 0. 00 0,00 0. 00 0. 00 G.00 0.00

Eriononum cernuus 0,00 15,00 15,00 23.00 40.00 8.00 0.00 2.00 0,00

Salsola iberica 0.00 0.00 5. 00 5. 00 S 5.00 0. 00 0. 00 0.00

Machaeranthera canescens 0.00 0.00 0.00 10.00 5. 00 0,00 1.00 3.00 3. 00
. BRASSES

COVER

Total Living Cover 5.00 30,00 65,00 50.00 55,00 30,00  80.00 5. 00 5.00

Litter 5.00 5.00 5. 00 15.00 5.00 10,00 10,00 5.00 5. 00

Bareground £5.00  40.00 25.00 20.00 15.00 45,00 500 50.00 75.00

Rock @a.00 25,00 3.00 13.00 25,00 15.00 5.00 40.00 15.00

% COMPOSITION

Shrubs 100.00 33.33 59.23 20.00 909 D56.B7 98.75 0.00 40,00

Forbs 0.00 &b.67 30.77 B0O.0O 90,91 43,33 1,23 100,00 60,00

Grasses 0.00 0. 00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00
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SUNNYSIDE
Sacco Flat - Test Plot
Slope ¢ Exp: 0

PMOT %29
Kean Shev Freg Sawple Date: 2! Rug 19%
SHRUBS
{5.e2 25.09 Artemisia tridentata vas.
4,00 2.9 Chrysothasnus nauseosus
FORBS
0,56 .57 Kochia scoparia
11.87 12.99 Eriogonul CErnuus
2. 22 . 48 Salsola iberica
2. 4% 3.17 Machaeranthera canescens
GRASSES
COVER
36,11 26,43 Total Living Cover
7.22 3.42 Litter
37.78 2212 Bareoround
18.89  10.48 Rock
1 COMPOSITION
47.43 34,45 Shrubs
.55 34. 43 Forbs
0.00 0.00 Grasses
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SUNNYSIDE

Saceo Flat - Test Plot
Slope & Exp: ©

PLOT #30

Sample Date: 2! Aug 1992 1.00 2. 00 3.00 4,00 5.00 E. 00 7.00 8.00 9. 00

SHRUBS
Artesisia tridentata vas. 5.00 5.00 75.00 5. 00 5. 00 5. 00 63.00 2. 00 5. 00
Chrysothamnus nayseosus 50.00  20.00 .00 30,00 1500 35.00 0.00 0.00 0. 00

FORBS
Balsola iberica 0.00 0.00 0.00 .00 0.00 0.00 0.00  25.00 5.00
Sisysbrium altissimum 0,00 0.00 0.00 5.00 5.00 5.00 300 20,00 0. 00
Hachaeranthera canescens 0.00 0. 00 0.00 5. 00 3.00 0.00 0,00 0.00 25.00
Eriogonum cernuum 10.00 15,00 0.00 5.0 20,00 10.00 5. 00 3. 00 0.00
. BRASSES
\ . Stipa hymenoides 0.00 5.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00
COVER
Total Living Cover B5.00 45,00 75.00 50,00 50,00  55.00 75.00 50.00 35,00
Litter 10,00 5.00 5. 00 5.00  10.00 5. 00 5.00 5.00 5.00
Bareground 15,00  35.00 15,00 40,00 25,00 30.00 1500 30.00 55.00
Rock 10,00  15.00 5.00 5.00 15,00 10,00 5.00 15.00 5.00
% COMPOSITION
Shrubs 84.62 55.56 100,00 70.00 40.00 72.73  Be.B7 4,00 14.29
Forbs 15.38  33.33 0,00 30.00 60,00 27.27 13.33 9%.00 85T
Grasses 0. 00 1.1 0.00 0.00 0.00 0.00 0.00 0. 00 0. 00
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SUNNYSIDE

Sacco Flat - Test Plot
Slope & Exp: 0O

PLOT #30
Kean SDev Freg Sample Date: 21 Aupg 1992
SHRUBS
13. 11 2t 3 firtemisia tridentata vas,
16,67 17.48 Chrysothasnus nauseosus
FORBS
3.33 7.82 Salsola iberica
4, &4 & Sisymbrium altissimum
3.89 1. 74 Machaeranthera canescens
7.56 b.41 Eriogonus cernhuum
BRABSES
0.56 1,87 Stipa hymenoides
COVER
55.96  12.719 Total Living Cover
b.11 2,08 Litter
28.85  12.64 Barenround
9.44 4,37 Rock
% COMPOSITION
58.685  31.28 Shrubs
40,12 3.3 Forbs
1.23 3.49 Erasses
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SUNNYSIDE

Sacco Flat - Test Plot

Slope & Exp: 0

PLOT 831

Sample Date: 21 Aup 1992 1.00 2, 00 3.00 4,00 5. 00 6. 00 7.00 8.00 9.00

SHRUBS
Artemisia tridentata vas. 0.00 0.00 0.00 0,00 0.00 .00 40,00 5. 00 2.00
Chryscthaamus nauseosus 30.00  25.00 70.00 55.00 40.00 30,00 10,00 10,00  30.00

FORBS

Sisymbrium altissimus 0.00 5. 00 0.00 0.00 0.00 0.00 5. 00 5. 00 0. 00
Machaeranthera canescens 8.00 0.00 0,00 0.00 0.00 0.00 0.00 5.00 0.00
Eriogonus cernuum 7.00  10.00 0.00 0.00 0.00 0.00 0,00 5. 00 3.00
BRASSES

Rgropyron smithii 0.00 0.00 0.00 0.00 5.00 0.00 0,00 .00 .00
Agropyron riparium 0.00 0.00 0,00 0.00 5. 00 0.00 0.00 0.00 0.00
Agropyron spicatum 0.00 0. 00 0.00 0.00 5.00 0.00 0.00 0.00 0.00
COVER

Total Living Cover 45.00  40.00 70,00 55.00 55.00 30.00 35.00 30.00  35.00
Litter 10,00 20.00 10,00 5.00 5.00 5.00 500 10.00 20,00
Bareground 20,00 35.00 15.00 15.00  35.00 50,00 25.00 50.00  35.00
Rock &3, 00 5.00 5.00 5.00 500 15.00 1500 10,00  10.00
% COMPOSITION

Shrubs Bb.67  B2.50 100,00 100,00  72.73 100.00  30.91  56.00  91.43
Forbs 3.3 3,50 0.00 0.00 0.00 0.00 9.09  50.00 8.57
Brasses 0.00 0. 00 0.00 0.00 2.7 0,00 0. 00 0.00 0.00
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SUANYSIDE
Sacco Flat - Test Plot
Slope & Exp: O

PLOT #31
Mean EDev Freq Sample Date: 2! hug 1992
SHRUBS
S.22 1240 Artemisia tridentata vas.
33.33  18.4l Chrysothamnus nauseosus
FORBS
1.67 2.36 Sisymbrium altissimunm
L &% 2.7 Machaeranthera canescens
2.78 3.59 Eriogonum cernuum
GRRASSES
0.56 .57 Roropyron saithii
¢, 5 1.57 Rgropyron ripariug
0.56 1,97 Agropyron spicatum
COVER
46.11  12.86 Total Living Cover
10.00 5.77 Litter
3.3 1L Bareground
10.56 6.43 Rock
1 COMPOSITION
81.58 17.84 Shrubs
15.39 18.39 Forhs
3.03 8,57 Brasses
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SUNNYSTDE

Sacco Flat - Test Plot

Slope & Exp: O

PLOT 332

Sample Date: 21 Rug 1992 1.00 2.00 3.0 4,00 5.00 £.00 7.00 8.00 9.00

SHRUBS

Artesisia tridentata vas. 2.00 .00 0. 00 0.00 0. 00 0.00 0.00 0.00 0.00

Chrysothamnus nauseosus 0,00 9,00 1500 £5.00 &5.00 25.00 30.00 20,00 10.00

FORBS

Machaeranthera canescens 0.00 5.00 5.00 0.00 0.00 0. 60 0,00 0.00 0.00

Eriogonum cernuus 13.00 4,00 5.00 0.00 3.00 0.00 0.00 0.00 0,00

Salsola iberira 5.00 0. 00 0,00 0.00 .00 0.00 0.00 0. 00 0,00
5 . BRASSES

COVER

Total Living Cover 20.00 20,00 25.00 25,00 30.00 25,00 30.00 20,00 10.00

Litter 5.00 5. 00 5.00 10,00 10,00 5.00 10,00 5.00 5. 00

Bareground 65.00 55,00 60.00 55.00 50.00 65,00 50.00 55.00  BS.OO

Rock 10.00 10,00 10.00 10,00  10.00 500 10,00 20.00 20.00

4 COMPOSITION

Shrubs 10.00 55,00 £0.00 100,00 83.33 100.00 100.00 100.00 100.00

Forbs 90.00 45,00 40.00 0.00 16,67 0.00 0.00 0.00 0. 00

Grasses 0.00 0. 00 0.00 0,00 0.00 0.00 0. 00 0.00 0.00
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SUNNYSIDE
Sacco Flat - Test Plot
Slope & Expz O

PLOT #32
Pean Shev Freq Sample Date: 2t fAug 1992
SHRUBS
0. 44 0.83 Prtemisia tridentata vas.
17.67 8.26 Chrysothamnus nauseosus
FORBS
1,11 2. 08 Machaeranthera canescens
3.00 4,14 Eriogonum cernuuw
0.56 1.%7 Salsola iberica
GRASSES
COVER
22.78 5.83 Total Living Cover
b.&7 2.3 Litter
58,89 6. 14 Bareground
11.67 4.7 Rock
% COMPOSITION
78.70  23.67 Shrubs
2i.30 29.87 Forbs
0.00 0.00 Grasses
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SUNNYSIDE

Sacco Flat - Test Plot
Slope & Exp: 0

PLOT #33

Sample Date: 2! Rug 1992 1.00 2.00 3. 00 4,00 5. 00 £. 00 7.00 8.00 9.00

SHRUBS
Artemisia tridentata vas. 0.00 2. 00 9.00 1.00 0.00 0,00 0, 00 0.00 0.00
Chrysothamnus nauseosus 0.00 0.00 0.00 0.00 10. 00 10,00 10,00 15.00 0. 00

FORBS

Sisymbrium altissiwum 0.00 .00 0.00 0.00 0.00 0. 00 0.00 5. 00 0.00
Machaeranthera canescens 0.00 0.00 5.00 .00 0,00 0,00 0.00 0.00 0.00
Eriogonus cernuum 0.00 15.00 5. 00 2,00 2.00 500  10.00 5.00 10,00
Salsola iberica 50.00 23.00 0. 00 0,00 5.00 3. 00 500 0.00 5.00

: .BRQSSES

COVER

Total Living Cover 50,00 40,00  15.00 5.00 20.00 20.00 25,00 2500 15,00
Litter 10.00 5.00 5.00 3.00 5. 00 5.00 5.00 10,00 5,00
Bareground 30,00  40.00 55.00  B5.00 B0.0O  70.00 60,00 30.00 55.00
Rock 10.00  15.00 25,00 5.00 15,00 5.00 10,00 15.00 25.00
1 COMROSITION

Shrubs 0.00 5.00 3333 20,00 50,00 50.00 40,00 80,00 0.00
Forbs 100.00 95,00 66,67 80,00 50,00 50.00 60.00 40,00 100.00
Grasses 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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SUNNYSIDE
Sacco Flat - Test Plot
Slope & Exp: ©

PLOT %33

Mean Shev Freg Sample Date: 21 Aug 193¢
SHRUBS

0.89 .59 Ariemisia tridentata vas.

306 5.77 Chrysothamnus nauseosus
FORBS

.56 1.57 Sisymbrium altissimun

¢.78 .62 Machaeranthera canescens

6.33 4,32 Erioponust CErnuus

10.33  15.%¢ Salsola iberira
GRASSES
COVER

23,83 12,86 Total Living Cover

b.11 2, Litter

56. 11 15.05 Bareground

13.89 6.98 Rock
4 CONPOSITION

28,70 21.91 Shrubs

71,30 21.91 Forbs

0,00 0.00 Brasses
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SUNNYSIDE

Sacco Flat - Test Plot
Slope ¢ Exp; 0

PLOT #34

Samwple Date: 21 Rug 1992 1,00 2. 00 3,00 4.00 5.00 b. 00 7.00 8.00 9. 00

SHRUBS

Artemisia tridentata vas, 0.00 0. 00 0.00 0. 00 3.00 0.00 0. 00 0.00 0.00

Atriplex canescens 5. 00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0. 00

FORBS

Kochia scoparia 0.00 5.00 2.00 0.00 0. 00 0,00 0.00 0.00 5.00

Salsola iberica 30,00 5.00 8.00 3.00 7.00 7.00 8.00 8.00 500

Eriogonus cernuum 500 10,00 15,00 15.00 15,00 8.¢00 7.00 2.00 3. 00
. BGRASSES

COVER

Total Living Cover .66 20.00 25,00 20.00 25.00 15.00 15.00 10.0G 15,00

Litter 5.00 5.00 5.00 2,00 300 2.00 2.00 1.00 2.00

Bareground 40,00  45.00 50,00 B5.00 55.00 70.00  70.00 70,00  70.00

Rock 15.00  30.00 20.00 13.00 15,00 13,00 13.00 19.00  13.00

% COMPOSITION

Shrubs 12.50 ¢, 00 0.00 0.00 12,00 0.00 0.00 0.00 0.00

Forbs 87.50 100,00 100.00 100.00  88.00 100,00 100,00 100.00  100.00

Grasses 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00
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SUNNYSIDE

Sacco Flat ~ Test Plot

Slope & Exp: 0
ALOT $34
Mearn Shev Freg Sample Date: 21 Aug 1992
SHRUBS
0.33 0.9 Artewisia tridentata vas.
0.5 .97 Atriplex canescens
FORBS
1.33 2.05 Kochia scoparia
9.2 7,45 Salsola iberica
9.1 4,63 Ericgonum cernuui
GRASSES
COVER
20.56 8.3t Total Living Cover
3.22 1.62 Litter
59.44  11.41 Bareground
16.78 5.3 Roek
3 COMPOSITION
2.72 5.09 Shrubs
97.28 5.09 Forbs
0.00 0.00 Grasses

146



SUNNYSIDE

Sacco Flat - Test Plot

Slope & Exo: 0

PLOT 235

Sanple Date: 21 Aug 1992 1.00 2.00 3.00 4.00 5.00 6. 00 7.00 8.00 9.00

SHRUBS

FORBS

Eriogonus cernuum .00 13,00 E25.00 15.00 5.00 3.00 8.00 8,00 2. 00

Salsola iberica 2.00 2,00 0.00 10,00 5.00 0.00 .00 2.0 5.00
. . GRRSSES

COVER

Total Living Cover .00 15,00 2500 &.00 10,00 5,00 10,00 10.00 7.00

Litter 5.00 2.00 5.00 5.00 2.00 3.00 5. 00 2.00 3.00

Bareground 15.00 B.00 20,00  40.00 B.00  10.00 5.00 18.00  40.00

Rock 75.00  75.00 50,00 30.00 80.00 80,00  80.00 70,00  50.00

% COMPOSITION

Shrubs 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Forbs 100,00 100.00 100,00 100,00 100,00 100.00 100.00 100.00 100,00

Grasses 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
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SUNNYSIDE

Sacco Flat — Test Plot

Slope & Exp: ©

PLOT $35
Mean SDev Freg Sample Date: 21 Aug 19%
SHRUBS
FORBS
9,33 &.88 Erioponum cerruum
i 2.9% Salsola iberica
GRASSES
COVER
12.44 7.30 Total Living Cover
3.78 1. 40 Litter
18,22  12.53 Bareground
£5.96 16,91 Rock
4 COMPOSITION
0.00 0.00 Shrubs
100, 00 0,00 Forbs
0.00 0.00 Brasses
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SUNNYSIDE
Sacco Flat - Test Plot

Slope & Exp: ©

PLOT $36

Sample Date: 21 Rug 1992 1.00 2.00 3.00 4.00 5.00 6. 00 7.00 8.00 9.00
SHRUBS

Artemisia tridentata vas. 0.00 0.00 0.00 0.00 0.00 0, 00 0,00 5. 00 ¢. 00
FORBS

Penstemon strictus 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 5.00 0.00
Kochia scoparia 5. 00 0.00 5. 00 5.00 5. 00 5. 00 5.00 0.00 0.00
Sisysbrium altissimum 0.00 0. 00 0. 00 0.00 0.00 0,00 5.00 0.00 0.00
Eriononum cernuum 0.00 0,00 20.00 10.00 5. 00 0.00 10,00 5. 00 0.00
Salscla iberica §5.00 55.00 20,00 20,00 25,00 25,00 15.00 25.00 50.00
BRASSES

Bromus tectorus 0.00 0.00 0.00 5.00 0.00 0.00 0.00 0.00 5.00
COVER

Total Living Cover 50,00 55.00 45.00 80,00 35,00 30,00 35,00 40,00 55.00
Litter 5.00 500 10,00 5.00 10,00 5. 00 2.00 5,00 5.00
Bareground .00 P20.00 40.00 45,00 40,00  40.00  A45.00  30.00  15.00
Rock 20.00  20.00 =00 10,00 15,00 25.00 18.00 25.00 20.00
% COMPOSITION

Shrubs 0. 00 0.00 0.00 0. 00 0.00 0.00 0.00  12.50 0.00
Forbs 100,00 100,00 100.00  87.50 100.00 100,00 100,00 87.50 80.9
Grasses 0.00 0.00 0.00 12.50 0.0C ¢.00 0.00 0.00 9.09
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SUNNYSIDE

Sacco Flat - Test Plot
Slope & Exp: 0

PLOT #36

Mean SDev Freq Sample Date: 2! Rug 15%2
SHRUBS
0.56 1.57 Artemisia tridentata vas.
FORBS
0.36 1,57 Pensteaon strictus
3.33 2,36 Karhia scoparia
0.56 1.57 Sisymbrium altissimun
5% b. 43 Eriogonus CErnuum
3l.11 13.90 Salscla iberica
GRASSES
L1 2.08 Bromus tectorum
COVER
42.78 8.33 Total Living Cover
5.78 2.44 Litter
33,33 10.54 Bareground
18.11 6.64 Rock
1 COMPGSITION
1.39 3.93 Shrubs
9. 21 5.4 Forbs
2.40 4,56 Grasses
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COLOR PHOTOGRAPHS OF THE REVEGETATION MONITORING SITES FOR SUNNYSIDE MINE (SEPT. 1992)
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COLOR _PHOTOGRAPHS OF THE REVEGETATION MONITORING SITES FOR SUNNYSIDE MINE (SEPT. 1992)
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COLOR PHOTOGRAPHS OF THE REVEGETATION MONITORING SITES FOR SUNNYSIDE MINE (SEPT.

1992)
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COLOR PHOTOGRAPHS OF THE REVEGETATION MONITORING SITES FOR SUNNYSIDE MINE (SEPT.
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