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,\ [] ,"Seti Annual Effluent Report..
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Dear Mr. Itall:
i

d: Attachcxi are the Effluent and Seni Annual Reports for the period ofJanuary 1, 1989 through June 30, 1989.
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1.0 Bioassays

>

1.1 Urinalysis

License Condition 3.8 , Part D requires that
bioassays exceeding 15 ug/l be investigated.
Attachment 1 shows the results of 11 bioassay
reports in which none exceeded the 150 ug/l
reporting level.

2.0 Stack Samplina

Attachment 2 shows the results of stack sampling for
the first and second quarters of 1989. The mill
operated at or near tonnage capacity both quarters. No
trends are apparent. Second quarter grizzly stack
sampling data has been delayed from the laboratory and
will be forwarded under separate cover.

3.0 Environmental, Radioloaicale and Effluent Monitoring
Data

3.1 Environmental Radon

Environmental Radon concentrations are determined
by Trak Etch detectors furnished by Terradex Cor-
poration. There is one detector at each of the
five environmental monitoring stations with a du~
plicate at BHV-2, the nearest residence. Figure 1 *

shows the locations of the environmental stations
in and around the mill.

Table 1 and Graphs 1 through 5 show the results.
Table 2 and Graph 6 are used for quality control .

purposes. Table 2 is the linear regression re- ,

sults comparing BHV-2 to BHV-6 (duplicate at
BHV-2). The calculated r8 is 0.06, a value-little
different from one generated by random selection.
Graph 6 shows BHV-2 versus BHV-6 with the expected
curve shown.

A significant trend has appeared at BHV-5. The
corrected value at this location is below 254 MPC
for an unrestricted area. However. it appears
that this limit could be exceeded in the near
future with no action on Umetco's part. Umetco
has evaluated the condition and taken actions that
should reverse this trend.
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Radon at BHV-5.could be coming from the ore pad
area, from ore carried onto the access road during
muddy periods, from yellowcake stored on the
property, or from the tailings area. The ore pad
has been eliminated from consideration because the

,

quantity of ore and the contained pounds stored'

there are less than dur.ing previous years.

It was possible though not likely, in Umetco's +

judgement, that the radon was coming from mud
carried onto the access road (near BHV-5) from the
ore pad by truck wheels during muddy periods.
Umetco personnel performed a gamma scan and
although the contamination was minimal, actions
were taken to reduce the contamination to
background levels.

|
! 3.2 Environmental Gamma
!

Gamma levels at the five environmental locations
: are determined by the Thermal Luminescent Dosime-
l ters (TLDs) furnished by Eberline Instruments.
|

The badges are exchanged quarterly and the data is
| presented in Tables 3 through 7 and Graph 7.

There are no apparent trends in the data, with
measured values in the range of previous values.

>

3.3 Vecetation Samples
,

I Tables 8 through 10 and Graphs 8 through 10 show
the results of the vegetation samples. No appar-
ent trends appear in the data.

3.4 Environmental Air Monitoring

; Air monitoring at the White Mesa Mill is accom-

|
plished by five high volume stations located
around the periphery of the mill. See Figure 1.

In all parameters with the exception of' lead 210,
BHV-5 registers the highest values. It is felt
that this is the result of mud carried onto the
mill access road by the ore haul trucks as they
exit the mill yard. No other trends are apparent.

3.5 Groundwater Monitorina

The results of groundwater monitoring are shown in
Tables 18 and 19 and Graphs 15 through 36. Table
20 can be used to evaluate the quality of analyses
from the analytical laboratory. Three types of
quality control samples have been submitted to the!

vendor laboratory: blankr., spikes, and duplicates,

._ - - -
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all of which are " blind". No trends are apparent |
in the data. ;

i

3.6 Surface Water Monitorina ;

The results of surface water monitoring is pre-
sented in Table 21. Note that a request for Li- !

~ cense amendment has been submitted to drop |
Westwater Creek from monitoring requirements due |

to its being dry 15 out of.the last 24 quarters.
No apparent trends are visible.

4.0 Meteorolocical Data

The Semi-Annual Air Quality and Meteorology Monitoring
Report provided by'EnecoTech is attached as Appendix A.
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Investication of Elevated Bioassav
January 5, 1989

A sample collected from a yellowcake precipitation operator on
January 5, 1989 exceeded the 15 ug/l u-nat resample level at 24
ug/l uranium. An additional sample was collseted on 1/19/89
prior to going on long change which showed bioassay levels at 45
ug/l u-nat. The operator was removed from yellowcake until
bioassay levels returned to normal levels. A sample collected on
1/24/89 showed bioassay levels had returned to near normal 3evels
at 8 ug/l uranium. The investigation of this incident is based
on information gathered from discussions with the operator.
1. Airborne results from breathing zone and area airborne

samplers were showing low concentrations both inside and
outside the enclosures.

2. Samples collected from yellowcake operators during this
same time period were all at normal levels. This suggests
this incident was an isolated occurrence and not a
condition prevalent throughout yellowcake.

3. Discussion held with the operator indicate the elevated
reading was a result of ingestion of material at the
centrifuge area. During some cleanup around the centrifuge
the operator got splashed with material from the hose
attached to the pots that feed the centrifuge.

With the frequency at which this operator's samples exceed the 15
ug/l u-nat level it is recommended that he be removed from
yellowcake permanently.

A. $ W

S. L. Schierman
Radiation Protection Officer

SLS/gp

_ _ _ . . _ .



Investication of Elevated Bioassav

January 12, 1989

on 1/12/89 a sample collected from a yellowcake packaging
operator exceeded the 15 ug/l resample level at 24 ug/l uranium. l

An additional sample collected on 1/21/89 shows bioassay levels |

had returned to normal levels. In discussions with the operator |
it appears the material was ingested during the cleanout of the |

'

yellowcake scrubber tank.

1. The yellowcake packaging and precipitation operator were
assigned to cleanout the build-up in the yellowcake
scrubber tank.

2. Build-up from the tank was transferred by bucket to 55
gallon drums to be reprocessed at a later date.

3. The remainder of the material is then washed back to a sump
pump for reprocessing.

The operator removed his full-face respirator due to
fogging to see how much build-up remained in the tank and
was splashed causing the ingestion of some material.

4. Bioassay results from the other operator working on this
job were at 2 ug/l or normal levels.

Nose cups are supplied to help prevent the fogging of full-face
respirators which should prevent this from occurring in future
jobs.

$. b dm

S. L. Schierman
Radiation Protection Officer

SLS/gp
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'Investication of Elevated Bioassay

January 20, 1989

A bioassay sample collected on 1/20/89 exceeded the 15 ug/l
resample level at 17 ug/l uranium. Additional samples collected
on 2/2/89 show bioassay levels had returned to normal at 2 ug/l
uranium. The sample appears to have been contaminated as it was
submitted one (1) day late. Discussions with the operator could
not account for any-explanation of elevated bioassay results.

The sample is considered to be contaminated prior to analysis due
to being submitted late.

4

Discussions were held with the shifter and the operators about
submitting samples in a timely manner. Any further problems of
this nature could result in disciplinary action.

i,

$$ W
S. L. Schierman
Radiation Protection Officer

SLS/gp

i

i

i



Investication of Elevated Bioassay

January 20, 1989

- A bionssay sample collected on 1/20/49 exceeded the 15 ug/l u-nat
action level at 38 ug/l uranium. An additional sample from
2/1/89 showed bioassay levels at normal levels of 5 ug/l uranium.
The Maintenance Foreman was notified of the results and his
mechanic was restricted from work at yellowcake until bioassay
levels returned to normal.

The investigation of this incident comes to the following
conclusions:

1. Samples submitted by the maintenance workers for RWP 558
|- were turned in after break at 9:00 A.M. Both employees had

| been at work since 7:00 A.H.

2. Bioassay levels from other people working on this job were
below the 15 ug/l u-nat level.

3. Discussions with the employee indicate there were no
unusual circumstances this was verified with the Radiation
Tech. present during the job.

| It is felt that this sample exceeded the 15 ug/l uranium level
I because of contamination of the ssmple due to being submitted

late.

A
S. L. Schierman
Radiation Protection Officer

SLS/gp

1
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Investication of Elevated Bioassay

January 24, 1989

on 1/24/89 a sample collected from a yellowcake precipitation
operator exceeded the 15 ug/l resample level at 29 ug/l uranium.
An additional sample collected on 1/31/89 showed bioassay levels
normal. Discussions with the operator have indicated this sample
was contaminated due to late submittal. The following
information was used to make this determination:

1) A sample collected on 1/21/89 was at normal levels of ( 5
ug/l uranium.

2) The operator had no recollection of any circumstances that
would have caused an elevated reading, i

3) The sample was collected during the middle part of this
,

operator's shift. The bioassay cup was put out for swing i
'

shift coming back from their long change. The sheet was
read wrong and a cup put out for the wrong packaging
operator.

4) The operator had been at work for approximately 2 hours
before giving the sample. During this time he had barreled
2 drums of yellowcake.

Because the operator was not scheduled for a sample bottle he did
not check prior to going to work. With the amount of time spent
at the work location and the sample on 1/31/89 at normal levels,
the sample is considered to be contaminated prior to analysis.

J/ km
S. L. Schierman
Radiation Protection Officer

SLS/gp
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Investication of Elevated Bionssay |

January 31, 1989
|
'

.

l

on 1/31/89 a bioassay sample was collected from a vanadium
operator that exceeded the 15 ug/l resample level at 30 ug/l
uranium. An additional sample was collected on 2/7/89 which
shows bioassay levels at 12 ug/l uranium. Discussions with the
operator have little explanation as to why or how his bioassays
would have exceeded 15 ug/l uranium.

The operator works at vanadium and has spent little or no time at
yellowcake.

No explanation as to why the sample exceeded the 15 ug/l uranium
is available. The only likely circumstances would be that the
sample was contaminated. This, however, would have had to have
been prior to analysis as both laboratory surfaces were scanned
prior to analysis and little to no contamination was found.
Samples being assayed around this sample were not spiked or known
to have any elevated readings so splatter during evaporation is
not likely.

J.f2 L ~ -

S. L. Schierman
Radiation Protection Officer

SLS/gp

a



Investication of Elevated Bioassay

February 2, 1989
,

on 2/2/89 a sample was collected from a vanadium packaging
operator which exceeded the 15 ug/l action level at 16 ug/l
uranium. The sample was from a yellowcake operator that had been
removed since 1/19/89 and assigned to vanadium. Samples
collected on 2/17/89 show bioassay levels are at normal levels.

My evaluation of this incident is based on the following:

1) Monthly sampling at vanadium shows little airborne uranium.

2) Samples were submitted in a timely manner which minimizes
contamination potential.

3) This operator had a frequent elevated bioassay history at
yellowcake and was removed and it has been recommended thr.t
removal be permanent.

4) Discussions with the operator identified no potential
explanation of why the sample exceeded 15 ug/l u-nat.

5) Laboratory analysis on the sample had good reproducibility
and wipe tests for alpha contamination were negative.

Upon review of the data, how the sample was collected and
submitted in a timely manner, no explanation aJ to why the sample
is above 15 ug/l uranium can be given.

,

1

) f.
S. L. Schierman
Radiation Protection officer

|

l
l

i
l

i

1

)

i
|
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Investication of Elevated Dioassay

February 16, 1989

A bioassay sample collected on 2/16/89 from an instrument man
exceeded the 15 ug/l resample level at 59 ug/l uranium.
Follow-up samples collected on 2/19/89 show bionssay levels were
at < 5 ug/l or at normal levels. Interviews with the employee
lead to the following conclusions:

1) The employee had worked on burners in the YC dryer
enclosure for one (1) hour on 2/14/89. Additional tine was
spent working on burners on 2/15/89 about five (5) hours.

2) The job on the 15th shows the highest airborne
concentrations but wearing a respirator would provide
adequate protection.

3) Prior to submitting the sample on the 16th the employee had
reported to work and filled the cup prior to changing into
his work clothing. During discussions with the employee an
accumulation of dust was observed on the hard hat with
fingerprints on the bill. While submitting the sample the
employee was wearing his hard hat. The hard hat was
scanned later that day and the dust determined to be
yellowcake.

Because the follow-up sample collected three (3) days after the
initial sample of 59 ug/l shows no uranium content present. It
is believed the sample was contaminated during collection by
yellowcake from the hard hat. This is further evident by the
fingerprints on the hat which would greatly increase the chance
of contamination of the sample.

g
--

S. L. Schierman
Radiation Protection Officer

SLS/gp

|
|

|

-_



BIOAP.SAY INVESTIGATION

March 24, 1989 '

1

A sample collected on 3/24/89 was in the 15 ug/l resample level.
The sample was collected from a contractor doing refractory work
to the Skinner dryer at yellowcake. A follow-up sample collected
on 4/7/89 showed bioassay levels had returned to normal levels of
3 ug/l uranium.

Discussions with the employee and the following iltf ormation
indicate the material was ingested.

1. Airborne levels were not above protection levels for the
type of respiratory protection used. Listed below are the
airborne concentrations:

A. 3/21/89 2.5x10 or 250% MPC
B. 3/22/89 3.9x10 r 39% MPC-10C. 3/23/89 1.1x10_g or 110% MFC
D. 3/24/89 1.8x10 or 1800% MPC

Airline respirators were used for the duration of this job
by the contractor.

2. After work each day the coveralls were laundered and
showers were taken by the contractors.

3. Bioassay samples were collected on 3/20/89 as baseline
samples all were below 5 ug/l uranium. Additional samples
were taken mid-shift on 3/23/89 and all these samples were
below 5 ug/l uranium.

4. Personal observations made during the construction were
that respirators were removed frequently as only short
durations of time could be spent in the Skinner dryer. It
is my opinion that this is when the ingestion of material
occurred. Discussion with the contractor could not
identify an incident which would have lead to any elevated
readings.

W. .

S. L. Schierman
Radiation Protection Officer

SLS/gp

xc: W. W. Brice
G. G. Ray
D. K. Sparling
Central File
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Investigation of Elevated Bioassay
May 2, 1989

,
.

A bioassay sample collected on 5/25/89 exceeded the 15 ug/l
resample level at 22 ug/l uranium content. Follow-up samples
collected on 5/31/09 show uranium levels had returned to normal
at 2 ug/1.

The cause of the initial elevated bioassay is based on
information gathered from the employee and personal observations.
My evaluation of this incident is listed below:

1) Area airborne and breathing zone samples show uranium
airborne concentraticns are low during the period prior to
submitting the bioassay sample.

2) The employee has no recollection of an incident which would
have caused an elevated bioassay reading.

3) Other operators during the same time period show no
elevated bioassay results.

4

4)~ The sample submitted on 5/25/89 was turned in about two (2)
hours late. With no recall of an incident by the employee
and follow-up levels showing normal values it appears the
sample was contaminated prior to analysis.

5) Both the sample prep. and fluorometri r m alpha wipe2tests show levels were below 25 dpm/100 cm

iIt is felt the sample was contaminated by the employee during |collection- due to being submitted late and not indicating a true '

value of 22 ug/l uranium centent.

Discussions have been held with the shifter and the employee ;

about submitting samples prior to reporting to the work location.
|

3 f. I w
S. L. Schierman
Radiation Protection Of ficer

SLS/gp
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INVESTIGATION OF ELEVATED BIOASSAY SAU.LE

July 5, 1989

A bioassay sample collected on 6/21/89 exceeded the 15 ug/l
action level. Follow-up camples collected on 6/28/89 show
uranium levels had returned to norinal levels. Discussions held
with the operator suggest the sample was contaminated during
collection. This is based on the following information supplied
by the operator:

,

The suple was collected prior to reporting to his work location.

Because of the small amount submitted prior to work the operator
filled the remainder of the specimen bottle at the end of his
shift. This person was working as the yellowcake precipitation
operator and submitted the sample prior to showering. Because of
the above information, along with no recall of an incide.nt by the
operator, the sample is considered to be contamir.ated.

d. i. L-
S. L. Schierman
Radiation Protection Officer

SLS/gp

xc: W. W. Brice
G. G. Ray
D. K. Sparling
Central File

.
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i UMETCO-URANIUM MILL
.

DEMISTER STACX. 1

I
June 10, 1989

i
-

Dry' gas volume sampled 160.872 dsef

Stack gas velocity 42.880 ft/sec

Flow rate 6.512 dsem/sec ;

Isokinetic variation 101 % LLDs ,.

~

U-nat emission 1.36 X 10' pCi/ml 5 X'10

~u
Ra-226 emission 1.71 X 10 pCi/ml 1 6.59 X 10' 3 X 10~

!

Th-230 emission 6.37 X 10 pCi/ml 1 2.41 X 10 3 X 10'O~0 ~u

4.39 X 10~N 8 X 10".4.39 X 10~0 pCi/ml 1Pb-210 emission

Uranium release rate 6.98 X 1(S Ci/qtr

!
Uranium release rate 1033 grams /qtr or 1.03 kg/qtr

<

i

!

!

!

|

t

| -
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:UMETCO URANIUM MILL

-YELLOW CAKE DRYER STACK
t

June 9, 1989 ,

>

Dry gas volume sampled 141.096 dsef

Stack gas velocity 31.793 ft/sec
-

Flow rate 1.097- dsem/see

. Isokinetic variation 98- % LLDs '

U-nat emission 8.68 X 10'' pCi/ml 5 X 10 '*~

Ra-226 emission 3.73 X 10~* pCi/ml 1 1.50 X 10~u 3 X 10~"

Th-230 emission 2.50 X 10"'* pCi/ml 1 2.50 X 10~0 3 X 10~'S i

,

Pb'-210 emission 7.01 X 10** pCi/ml 1 5.01 X 10 8 X 10~'S :
~

~

Uranium release rate 3.88 X 10 Ci/qtr -

Uranium release rate 5741 grams /qtr or 5.7 kg/qtr

_ _
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iUMETCO URANIUM MILL
- ,

YELLOW CAKE DRYER STACK
,;

March 29, 1989'

' Dry gas' volume sample'd 135.721 dsef

Stack gas velocity 30.596 ft/sec

' Flow rate' l.056 dscm/sec

. Isokinetic variation 97 % LLDs

'U-nat emission l'.38 X 10 p . 5 X 10'~

5.20 X 10'' 3 X 10
~~

Ra-226 emission 1.30'X 10 pi .,1

*N
Th-230 emission 2.29 X 10'* ml 1 1.14 X 10'3 3 X 10

~~

.Pb-210' emission 7.27 X 10 ,i/ml 1 7.81 X 10 2'X 10~"~

Uranium release rate 7.19 X 10' Ci/qtr

. Uranium release rate 10640 grams /qtr or 10.6 kg/qtr
e

.
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|TABLE 1

UMETCO MINERALS CORPORAT|ON
WHITE MESA. MILL

AMBIENT RADON LEVELS
PCl/ Liter .

PERIOD BHV-6 -

ENDING BHV-1 BH'i 2 BHV-3 BHV-4 BHV-5 BHV-2 Duplicate
........................................................__

09-Sep-86 0.56 0.57 0.13 0.60' O.72 0.37
21-Dec-86 0.5 0.6 0.4 0.6 1.1 0.4
23-Mar-87 0.4 0.4 0.2 0.6 1.0 0.4

18-Jun-87 1.7 .1.9 1.7 1.7 2.0 3.0
09-Sep-87 0.6 0.7 0.3 Or5 0.7 0.7
31-Dec-87 1.4 0.8 0.7 0.7 1.3 0.6
21-Apr-87 0.3 0.5 0.5 0.6 0.6 0.4

27-Jun-88 0.4 0.6 0.7 1.0 1.2 1.0

03-Oct-88 1.0 0.4 0.2 0.6 1.4 0.5
03-jan-89 0.6 0.6 0.6 0.9 2.3 1.7
04-Apr-89 1.3 3.1 0.5 0.7 2.5 1.0

30-Jun-89 0.6 1.3 0.6 3.0 3.3 1.1
......___............. __...........______.....___ .......

MEAN 0.78 0.96 0.54 0.96 1.51 0.93 '

Count 12 12 12 12 12 12
Std Dev 0.457 0.801 0.414 0.720 0.839 0.764

Note: Vendor laboratories were switched third quarter. 1986, 4

TABLE 2

UMETCO MINERALS CORPORATION
WHITE MESA MILL

BHV-2 versus BHV-6

Regression Output:

Constant 0
Std Err c ( Est 0.7769
R Squar.d 0.0583
No. of Observations 12
Degre s of Freedom 11

X Cot (ficient(s) 0.8224
Std E r r of Coef. 0.1895
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TABLE 3
:

UMETCO MINERALS CORPORATION
WHITE MESA MILL

,

DIRECT RADIATION
MR/QTR

Location: BHV-1, Meterological Station

Total Not Total Counting

Period Exposure Counting Exposure Not Rate Error

Ending Rate Error Rate Error Mr/ week Mr/ week

30-Sep-81- 23.66 0.00 3.90 0.00 1.82
31-Dec-81 25.87 0.00 -2,21 0.00 1.99
31-Mar-82 26.00 0.00 1.69 0.00 2.00
30-Jun-82 24.05 0.00 -3.64 0.00 1.85
01-Oct-82 25.35 0.00 3.12 0.00 1.95

03-Jan-83 30.55 0.00 4.94 0.00 2.35

04-Apr-83 22.49 0.00 -1.82 0.00 1.73

05-Jul-83 32.11 0.00 7.54 0.00 2.47

03-Oct-83 20.54 0.00 -1.43 0.00 1.58
03-jan-84- 22.75 0.00 -0.91 0.00 1.75
~03-Apr-84 24.70 0.00 1.56 0.00 1.90

02-Jul-84 22.49 0.00 1,69 0.00 1.73
02-Oct-84 19.89 2.21 1,82 4.37 1.53 0.170

02-Jan-85 21.58 3.12 1.30 4.89 1.66 0.240
04-Apr-85 23.40 10.01 1.04 10.70 1.80 0.770

08-Jul-85 16.90 6.50 4.55 7.58 1.30 0.500

07-Oct-85 20.28 1.58 1.56 2.49 1.56 0.122

17-Jan-86 23.79 5.89 1.43 6.32 1.83 0.453
22-Apr-86 23.92 -0.70 0.91 0.92 1.84 -0.054

21-Jul-86 17.94 26.40 -6.37 30.31 1.38 2.031

03-Nov-86 19.63 0.09 -2.99 4.59 1.51 0.007

03-Feb-87 20.67 0.05 1.30 1.55 1.59 0.004
01-Apr-87 22.75 1.92 -8.19 2.09 1.75 0.148
01-Jul-87 Sample lost in the field
09-Oct-87 17.94 0.03 1.95 1.07 1.38 0.002

14-Jan-88 20.80 1.58 -0.13 1.63 1.6 0.122
19-Apr-88 25.61 2.32 1.43 3.43 1.97 0.178

15-J u l -88 26.52 7.37 1.69 8.28 2.04 0.567

11-Oct-88 20.02 5.81 -0.39 5.81 1.54 0.447

19-Jan-89 23.14 2.61 -1.17 5.30 1.78 0.201
08-May-89 30.42 5.61 0.26 7.14 2.34 0.432

21-Jul-89 27.43 6.73 1.17 6.95 2.11 0.518

!
,
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TABLE 4E

UMETCO MINERALS CORPORATION
WHITE MESA MILL

!

DIRECT RADIATION'

MR/QTR
Location: BHV-2, Nearset Residence

Total Net -Total Counting

Period Exposure Counting Exposure Net Rate Error

Ending Rate Error Rate Error Mr/ week Mr/ week

30-Sep-81 19.11 0.00 -0.65 0.00 1.47

31-Dec-81 24.57 0.00 -3.51 0.00 1.89
31-Mar-82 27.04 6.00 2.73 0.00 2.08

30-Jun-82 23.66 0.00 -4.03 0.00 1,82

01-Oct-82 22.88 0.00 0.65 0.00 1.76
03-jan-83 25.61 0.00 0.00- 0.00 1.97
04-Apr-83- 22.88 0.00 -1.43 0.00 1.76

05-Jul-83 23.66 0.00 -0.91 0.00 1,82

03-Oct-83 122.75 0.00 0.78 0.00 1.75
03-jan-84_ 29.38 0.00 5.72 0.00 2.26

03-Apr-84 23.92 0.00 0.78 0.00 1.84

02-Jul-84 20.02 0.00 -0.78 0.00 1.54
02-Oct-84 18.72 3.12 0.65 4.89 1.44 0.24

02-jan-85 22.23 3.38 1.95 5.06 1.71 0.26

04-Apr-85 9.10 3.77 -13.26 5.33 0.70 0.29

07-Jul-85 15.47 5.72 3.12 6.92 1.19 0.44

07-Oct-85 21.32 -0.12 2.60 1.93 1.64 -0.01

17-jan-86 21.97 8.89 -0.39 9.18 1.69 0.68
22-Apr-86 29.51 9.90 6.50 9.92 2.27 0.76

21-Jul-86 25.35 7.30 1.04 16.59 1.95 0.56
03-Nov-86 22.88 0.09 0.26 4.59 1.76 0.01

03-Feb-87 29.25 -0.75 9.88 1.72 2.25 -0.06

01-Apr-87 22.88 0.82 -8.06 1.16 1.76 0.06

01-Jul-87 30.29 4.61 5.20 8.65 2.33 0.35
|

09-Oct-87 17.81 3.73 1.82 3.88 1.37 0.29
'

14-jan-88 21.19 4.08 0.26 4.10 1.63 0.31
19-Apr-88 27.82 4.72 3.64 5.35 2.14 0.36

15-Jul-88 25.48 6.67 0.65 7.66 1.96 0.51
11-Oct-88 25.35 8.51 4.94 8.51 1.95 0.65

19-jan-89 24.44 5.21 0.13 6.96 1.88 0.40

08-May-89 32.37 2.61 2.21 5.12 2.49 0.20

21-Jul-89 27.95 2.33 1.69 2.90 2.15 0.18

|
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TABLE 5 j

I
I

-UMETCO MINERALS' CORPORATION*

WHITE MESA MILL

F DIRECT RADIATION
MR/QTR f

fLocation: BHV-3, Bluck Mesa (Background)
!

Total. Net Total Counting ~j

!
Period Exposure Counting Exposure Net Rate Error

Ending Rate Error Rate Error Mr/ week Mr/ week
t

i
30-Sep-81 19.76 0.00 0.00 0.00 1.52 |

31-Dec-81 28.08 0.00 0.00 0.00 2.16 ,

31-Mar-82 24.31 0.00 0.00 0.00 1.87 1

30-Jun-82 27.69 0.00 0.00 0.00 2.13
01-Oct 82 22.23 0.00 0.00 0.00 1.71

03-Jan-83 25.61 0.00 0.00 0.00 1.97
04-Apr-83 24.31 0.00 0.00 0.00 1.87
05-Jul-83 24.57 0.00 C.00 0.00 1.89 -

03-Oct-83 21.97 0.00 0.00 0.00 1.69
03-Jan-84 23.66 0.00 0.00 0.00 1.82
03-Apr-84 23.14 0.00 0.00 0.00 1.78
02-Jul-84 20.80 0.00 0.00 0.00 1.60
02-Oct-84 18.07 3.77 0.00 5.33 1.39 0.29

02-Jan-85 20.28 3.77 0.00 5.33 1.56 0.29

04-Apr-85 22.36 3.77 0.00 5.33 1.72 0.29

07-Jul-85 12.35 3.90 0.00 5.52 0,95 0.30

07-Oct-85 18.72 1.93 0.00 2.73 1.44 0.15
17-Jan-86 22.36 2.29 0.00 3.24 1.72 0.18

22-Apr-86 23.01 0.60 0.00 0.85 1.77 0.05
21-Jul-86 24.31 14.90 0.00 21.07 1.87~ 1.15
03-Nov-86 22.62 4.59 0.00 6.49 1.74 0.35

03-Feb-87 19.37 1.55 0.00 2.19 1.49 0.12

01-Apr-87 30.94 0.82 0.00 1.16 2.38 0.06
01-Jul-87 25.09 7.32 0.00 10.35 1,93 0.56
09-Oct-87 15.99 -1.07 0.00 1.51 1.23 -0.08

14-Jan-88 20.93 -0.42 0.00 0.59 1.61 -0.03

19-Apr-88 24.18 2.52 0.00 3.56 1.86 0.19

15-Jul-88 24.83 3.77 0.00 5.33 1.91 0.29

11-Oct-88 20.41 0.21 0.00 0.30 1.57 0.02

19-Jan-89 24.31 4.61 0.00 6.52 1.87 0.35

08-May-89 30.16 4.41 0.00 6.24 2.32 0.34

21-Jul-89 26.26 1.73 0.00 2.45 2.02 0.13

l
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TABLE 6

UMETCO MINERALS CORPORATION j
WHITE MESA MILL

DIRECT RADIATION
MR/QTR !

Location: BHV-4, South Tallings Area f
!

Total Not Total Counting j

Period Exposure Counting Exposure Net Rate Error

Ending. Rute Error Rate Error Mr/ week Mr/ week
~

30-Sep-81 18.33 0.00 -1.43 0.00 1.41
31-Occ-81 25.61 0.00 -2.47 0.00 1.97
31-Mar-82. 0.00 -24.31 0.00 0.00

30-Jun-82 0.00 -27.69 0.00 0.00

01-Oct-82 27.43 0.00 5.20 0.00 2.11- ;

03-Jan-83 37.31 0.00 11.70 0.00 2.87

04-Apr-83 28.08 0.00 3.77 0.00 2.16
05-Jul-83 25.09 0.00 0.52 0.00 1.93
03-Oct-83 26.65 0.00 4.68 0.00 2.05
03-Jan-84 31.46 0.00 7.80 0.00 2.42

I,

03-Apr-84 26.65 0.00 3.51 0.00 2.05
02-Jul-34 26.39 0.00 .5.59 0.00 2.03
02-Oct-84 18.98 4.94 0.91 6.21 1.46 0.38

02-Jan-85 21.45 1.56 1.17 4.08 1.65 0.12 - j

04-Apr-85 24.31 1.69 1.95 4.13 1.87- 0.13

07-Jul-85 13.52 4.42 1.17 5.89 1.04 0.34

07-Oct-85 21.45 0.68 2.73 2.04 1.65 0.05

17-Jan-86 24.05 6.69 1.69 7.07 1.85 0.51 .|
22-Apr-86 28.21 23.40 5.20 23.41 2.17 1.80

21-Jul-86 25.61 3.60 1.30 15.33 1.97 0.28

03-Nov-86 24.18 2.69 1.56 5.32 1.86 0.21
03-Feb-87 23.27 2.55 3.90 2.98 1.79 0.20

01-Apr-87 22.36 2.12 -8.58 2.27 1.72 0.16

01-Jul-87 26.26 14.71 1.17 16.43 2.02 1.13 ,

09-Oct-87 20.15 -0.87 4.16 1.38 1.55 -0.07

14-Jan-88 22.36 2.68 1.43 2.71 1.72 0.21
19-Apr-88 26.13 -1.68 1.95 3.03 2.01 -0.13

15-Jul-88 27.69 1,77 2.86 4.16 2.13 0.14

11-Oct-88 23.40 2.81 2.99 2.82 1.80 0.22

19-Jan 89 24.18 3.91 -0.13 6.04 1.86 0.30

08-May-89 32.50 0.61 2.34 4.45 2.5 0.05

21-Jul-89 29.64 -0.57 3.38 1.82 2.28 -0.04

.1

I

.



o- -

3,

x-

|

TABLE 7
~

UMETCO MINERALS CORPORATION
WHITE MESA MILL

,

DIRECT-RADIATION
MR/QTR'

Location: BHV-5, East Tallings Area

T Total Net Total CountinC
Period Exposure Counting Exposure Net Rate Errorn̂
Ending Rate Error Rate Error Mr/ week Mr/ week

i
-

30-Sep-81 20.28 0.00 0.52~ 0.00 1.56
-31-Dec-81 0.00 -28.08 0.00 0.00

31-Mar-82 27.95 0.00- 3.64 0.00 2.15
30-Jun-82 26.52 0.00 -1.17 0.00 2.04
01-Oct 82 24.96 0.00 2.73 0.00- 1.92
03-Jan-83 31.59 0.00 5.98 0.00 2.43
04-Apr-83 31.46 0.00 7.15 0.00 2.42
05-Jul-83 25.22 0.00 0.65 0.00 1.94
03-Oct-83 23.66 0.00 1.69 0.00 1.82

1

03-Jan-84 30.16 0.00 6.50 0.00 '2.32
~

03-Apr-84 28.21 0.00 5.07 0.00 2.17
02-Jul-84 23.79 0.00 2.99 0.00 1.83
02-Oct-84 20.80 1.56 2.73 4.08 1.60 0.12

02-Jan-85 23.66 4.03 3.38 5.52 1.82 0.31
04-Apr-85 24.31 6.50 1.95 7.51 1.87 0.50

07-Jul-85 13.52 2.99 1.17 4.91 1.04 0.23
07-Oct-85 23.53 -0.92 4.81 2.14 1.81 -0.07

17-Jan-86 26.78 9.09 4.42 9.37 2.06 0.70

22-Apt-86 24.83 8.40 1.82 8.42- 1.91 0.65

21-Jul-86 25.09 1.80 0.78 15.01 1.93 0.14

03-Nov-86 21.97 0.29 -0.65 4.60 1.69 0.02

03-Feb-87 21.19 1.65 1.82 2.26 1.63 0.13

01-Apr-87 23.14 9.52 -7.80 9.56 1.78 0.73

01-Jul-87 31.33 13.11 6.24 15.02 2.41 1.01
09-Oct-87 20.54 2.23 4.55 2.47 1.58 0.17

14-Jan-88 26.13 -1.22 5.20 1.29 2.01 -0.09

19-Apr-88 27.30 3.82 3.12 4.58 2.10 0.29

15-Jul-88 29.64 2.07 4.81 4.30 2.28 0.16

11-Oct-88 23.53 1,51 3.12 1.52 1.81 0.12
19-Jan-89 25.74 6.21 1.43 7.73 1.98 0.48

08-May-89 32.11 4.91 1.95 6.60 2.47 0.38

21-jul-89 31.98 0.93 5.72 1.96 2.46 0.07
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TABLE 8

UMETCO MINERALS CORPORATION
WHITE MESA MILL

FORAGE RADIONUCLlDE DATA t

NORTH EAST OF MILL

Ra-226 Ra-226 LLD Pb-210 P'o - 210 LLD

SAMPLED VALUE ERROR UCl/K0 VALUE ERROR UCi /K0 '
DATE UCl/K0 uCl/K0 5.00E-08 uCl/Kg uCl/K0 1.00E-06

'

27-Aug-81 3.90E-04 1.0E-05 5.0E-08 1.10E-03 1.0E-04 1.0E-06
20-Oct-81 1.40E-04 1.0E-05 5.0E-08 6.80E-04 8.0E-05 1.0E-06
15-Apr-82 1.31E-04 1.3E-05 1.0E-06 4.90E-04 7.0E-05 8.0E-05

01-Jul-82 1.60E-04 1.0E-05 5.0E-08 8.00E-04 1.7E-04 1.0E-07
30-Nov-82 2.67E-06 1.1E-06 1.0E-06 1.08E-04 9.0E-06 1.0E-05
13-Apr-83 9.36E-05 6.2E-06 8.0E-09 4.97E-04 9.3E-05 1.0E-04
01-Jul-83 1.12E-04 1.2E-05 6.0E-06 1 84E-04 1.2E-05 1.0E-06
30-Jan-84 1.09E-04 8.0E-06 4.0E-06 7.80E-04 6.2E-05 6.0E-05
28-Jun-84 3.47E-04 1.2E-05 2.0E-09 3.75E-03 1.6E-04 4.0E-08
14-Nov-84 5.61E-04 2.0E-04 2.0E-07 7.82E-03 3.3E-04 7.0E-08
27-Mar-85 1.05E-03 3.0E-05 2.0E-06 3.22E-03 1.4E-04 2.0E-05
15-Jul-85 8.20E-05 7.0E-06 3.0E-06 7.70E-04 1.3E-04 2.0E-04

09-Oct-85 1.15E-04 1.0E-05 3.0E-06 5.10E-04 3.0E-05 2.0E-05
24-Mar-86 5.72E-04 2.1E-05 4.0E-06 2.49E-03 1.0E-04 1.0E-05
10-Jul-86 5.01E-04 1.3E-05 3.0E-06 1.57E-03 1.7E-03 2.0E-04
18-Dec-86 8.70E-04 5.0E-05 3.0E-06 6.80E-04 3.0E-05 3.0E-06 -

20-Apr-87 5.90E-04 7.0E-05 5.0E-08 1.50E-03 1.0E-04 1.0E-06
05-Jun-87 1.60E-04 3.0E-05 5.0E-08 9.50E-04 4.0E-05 1.0E-06
22-Dec-87 2.10E-04 4.0E-05 5.0E-08 1.70E-03 1.0E-04 1.0E-06
19-Apr-88 4.50E-04 7.0E-05 5.0E-08 1.40E-03 1.0E-04 1.0E-06
28-J ul-88 3.20E-05 2.2E-05 5.0E-08 1.50E-04 4.4E-04 1.0E-06
07-Apr-89 5.60E-04 4.0E-05 *** 1.10E-03 1.0E-01 ***

06-Jun-89 1.50E-04 2.0E-05 *** 2.30E-04 2.0E-05 ***

# OBSERVED 23 23 23 23
MINIMUM 2.67E-06 2.00E-09 1.08E-04 4.00E-08
MAXIMUM 1.05E-03 6.00E-06 7.82E-03 2.00E-04
MEAN 3.21E-04 1.33E-06 1.41E-03 3.09E-05
STD. DEV. 2.74E-04 1.74E-06 1.65E-03 5.86E-05

. _ _ - - - - _ _ _ - _ _ _ - _ _ _ _
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TABLE'9

UMETCO MINERAL 5 CORPORATION
WHITE MESA MILL

FORAGE RADIONUCLIDE DATA
NORTH WEST OF MILL

-Ra-226 Ra-226 LLD Pb-210 Pb-210- LLD

SAMPLED VALUE ERROR uCl/Kg VALUE ERROR uCl/Kg
DATE uCl/Kg UCl/KO 5.00E-08 uCi/Kg uCi/Kg 1.00E-06

27-Aug-81 2.73E-03 5.0E-05 5.0E-08 7.10E-03 3.0E-04 1.0E-06
20-Oct-81 2.00E-04 1.0E-05 5.0E-08 8.30E-04 5.0E-05 1.0E-06 ,

15-Apr-82 1.04E-04 9.0E-06 7.0E-06 6.40E-04 5.0E-05 4.0E-05
01-Jul-82 2.00E-05 1.0E-05 5.0E-08 2.20E-04 9.0E-05 1.0E-07
30-Nov-82 2.36E-06 9.5E-07 1.0E-06 8.00E-05 1.0E-05 1.0E-05
13-Apr-83 8.58E-05 1.4E-05 2.0E-08 3.53E-04 1.9E-05 1.0E-05
01-Jul-83 1.19E-04 1.1E-05 5.0E-06 1.58E-04 1.3E-05 1.0E-05
30-Jan-84 9.78E-05 7.0E-06 2.0E-06 2.16E-03 3.4E-04 3.0E-04
28-Jun-84 2.08E-04 1.0E-05 3,0E-09 1.60E-03 7.0E-05 3.0E-08 '

,

14-Nov-84 6.05E-04 1.6E-04 2.0E-07 2.58E-03 1.1E-04 3.0E-08
27-Mar-85 1.10E-04 8.0E-06 3.0E-06 8.63E-04 4.2E-05 3.0E-05
15-J ul -85 6.10E-05 6.0E-06 2.0E-06 5.40E-04 5.0E-05 5.0E-05
09-Oct-85 1.07E-04 6.0E-06 2.0E-06 3.80E-04 3.0E-05 2.0E-05
24-Mar-86 8.86E-04 1.8E-05 2.0E-06 4.40E-03 1.9E-04 3.0E-05
10-Jul-86 6.66E-04 1.8E-05 3.0E-06 4.78E-03 2.1E-04 6.0E-05
18-Dec-86 5.20E-04 1.0E-04 3.0E-06 1.70E-03 1.0E-04 6.0E-05
20-Apr-87 4.10E-04 1.0E-04 5.0E-08 1.60E-03 1.0E-04 1.0E-06
05-Jun-87 1.60E-04 3.0E-05 5.0E-08 5.50E-04 4.0E-05 1.0E-06
22-Dec-87 3.60E-04 5.0E-05 5.0E-08 1.80E-03 1.0E-04 1.0E-06
19-Apr-88 2.60E-04- 5.0E-05 5.0E-08 1.90E-03 1.0E-04 1.0E-06
28-Jul-88 3.10E-05 1.9E-05 5.0E-08 1.60E-04 4.0E-05 1.0E-06
07-Apr-89 6.20E-04 5.0E-05 *** 1.70E-03 1.0E-04 ***

*** 7.40E-04 3.0E-05 ***06-Jua-89 3.40E-04 3.0E-05

# OB5ERVED 23 23 23 23

MINIMUM 2.36E-06 3.00E-09 8.00E-05 3.00E-08
MAXIMUM 2.73E-03 7.00E-06 7.10E-03 3.00E-04
MEAN 3.78E-04 1.33E-06 1.60E-03 2.73E-05
STD. DEV. 5.54E-04 1.83E-06 1.69E-03 6.14E-05
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TABLE '10 ,

UMETCO MINERALS CORPORATION
WHITE MESA MILL

FORAGE RADIONUCLIOE DATA ;

SOUTH WEST OF MILL

Ra-226 Ra-226 LLD Pb-210 Pb-210 LLD
SAMPLED VALUE ERROR uCi/KO VALUE ERROR UCl/KO

DATE UCl/KO uCl/KO 5.00E-08 uCl/KO UCl/KO 1.00E-06-

27-Aug-81 9.50E-04 2.0E-05 5.0E-08 1.50E-04 1.0E-05 1.0E-06
-2*-Oct-81 3.00E-05 3.0E-06 5.0E-08 1.50E-04 2.0E-05 1.0E-06 ;

13-Apr-82 1.37E-05 3.0E-06 3.0E-06 3.80E-04 4.0E-05 4.0E-05

01-Jul-82 3.40E-04 2.0E-05 5.0E-08 3.68E-03 2.7E-04 1.0E-07
30-Nov-82 1.75E-05 3.0E-06 2.0E-06 7.92E-04 4.0E-06- 2.0E-05
14-Apr-83 7.13E-04 7.3E-05 9.0E-08 2.51E-03 3.0E-04 3.0E-04

01-Jul-83- 5'39E-05 4.5E-06 2.0E-06 6.88E-04 4.3E-05 4.0E-05

30-Jan-84 6.40E-05 7.0E-06 4.0E-06 1.20E-03 1.0E-04 4.0E-05

28-Jun-84 S.27E-05 6.3E-06 3.0E-09 1.80E-03 1.0E-04 9.0E-08

14-Nov-84 2.72E-04 1.5E-04 2.0E-07 4.70E-03 7.2E-04 3.0E-07

27-Mar-85 4.73E-04 1.6E-07 3.0E-06 7.07E-04 3.6E-05 3.0E-05
15-Jul-85 6.60E-05 7.0E-06 4.0E-06 4.90E-04 3.0E-05 3.0E-05

-09-Oct-85 2.83E-04 2.0E-05 7.0E-06 1.50E-03 1.0E-04 7.0E-05
24-Mar-86 1.57E-04 1.0E-05 4.0E-06 4.14E-03 1.8E-04 3.0E-05

10-Jul-86 3.78E-04 1.0E-05 2.0E-06 1.65E-02 7.0E-04 1.0E-04
18-Dec-86 2.60E-04 2.0E-05 2.0E-06 1.70E-03 1.0E-04 1.0E-04

20-Apr-87 4.10E-04- 7.0E-05 5.0E-08 2.20E-03 1.0E-04 1.0E-06
05-Jun-87 2.90E-04 4.0E-05 5.0E-08 7.50E-04 5.0E-05 1.0E-06
22-Dec-87 1.80E-04 3.0E-05 5.0E-08 2.40E-03 1.0E-04 1.0E-06
19-Apr-88 2.30E-04 5.0E-05 5.0E-08 2.90E-03 1.0E-04 1.0E-06
28-Jul-88 1.50E-04 3.0E-05 5.0E-08 4.30E-03 2.0E-04 1.0E-06
07-Apr-89 3.10E-04 4.0E-05 +** 4.20E-03 1.0E-04 ...

1.50E-03 1.0E-04 ***06-Jun-89 1.30E-04 2.0E-05 ***

# OBSERVED 23 23 23 23

MINIMUM 1.37E-05 3.00E-09 1.50E-04 9.00E-08

MAXIMUM 9.50E-04 7.00E-06 1.65E-02 3.00E-04
MEAN 2.55E-04 1.46E-06 2.58E-03 3.51E-05
STD. DEY. 2.23E-04 1.88E-06 3.28E-03 6.41E-05
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UMETCO MINERALS CORPORATION
Foroge Radionuclide- South West of Mill
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UMETCO MINERALS CORPORATION ;
Forage Radionuclide- North West of kini

.4
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0.013 - -- - - - -
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p O.011 --- - - - - - - --- ----

.h O.010 - ---- - - - - - - - - - -

o
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UMETCO MINERALS CORPORATION
Forage Radionuclide- North . East of Mill
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TABLE 14

UME TCO M t NE RAL $ CORPORAT ION

WHITE ME$A MtLL
AMB I E NT Al R RADIONUCL IDE PART ICUL ATE S

OCl/mi
LOCATION: BHV-4

Current Ouarter 1 st 2nd 3r d 4 t ti
% time ODerateo 87.1% 71. 5%

Air Volume. SCF x te6 4.82 3.46

URANtUM NAT. THORIUM- 230 RADIUM- 226 LE AD -210

PE RIOD CROSS LLD % CROSS COUNilNC LLD % CROSS COUNTING LLD % CROSS COUNTING LLO %
ENDING CONC. (1[-16) MPC CONC. ERROR (IE-16) kPC CONC. ERROR (IE-16) MPC CONC. ERROR (2E -15) MPC

28-Sep-81 5. 20E -15 1E-16 1.04E-01 3. 21 E -15 5. 70E -16 1 E -16 1. 07E +00 2. 74 E -15 6.15E - 16 1E-16 1. 37E -01 1.84E-14 2. 72E -15 2E-15 2.30E-01
14-Dec-81 4. 53E -15 1E-16 9.06E-02 2. 9 3E -15 5.09E-16 1E-16 9. 77E -01 2. 29E -15 3.34E-16 1E-16 1.15E -01 2. 54E -14 2.13E -15 2E-15 3.18E -01. ~
29-Mar-82 1.06E-15 9E-16 2.12E-02 1. 78E - 15 1.12E -15 3E -15 5. 9 3E -01 1. 07E -15 4. 71 E -16 4E-15 5. 35E -02 2.31E-14 4.16E -15 2E-14 2.89E-01
30-lun-82 6.03E 15 6E - 17 1.21E-01 1.42E-14 1.19E - 15 6E-17 4. 73E +00 2. 62E -15 3.09E-16 3E -16 1. 31 E -01 2. 2 5E -14 3. 00E -15 2E-15 2.81E-01
27-5e0-82 1.26E-14 1E-16 2.52E-01 1. 57E - 14 7.17E -15 1E-16 5. 2 3E +00 5. 3 5E -15 5. 4 7E -16 1E-16 2.68E-01 2.68E-14 3. 69E -15 2E-15 3.35E-01
03-Jan-83 4. 3 3E -15 5E - 17 8.66E-02 7.58E-16 1.16E-16 5E-17 2. 5 3E -01 6.04E -16 ' 9.15E-17 6E-17 3.02E-02 2. 57E -14 1. 90E -15 2E-15 3.21E-01
04-ADr-83 1. 2 5E 15 SE -17 2.50E-02 6.52E-16 5. 55E - 17 SE-17 2.17E -01 6.76E-16 1.36E-16 1E-16 3.38E-02 2.00E-14 1. 09E-15 9E-16. 2.50E-01
30- J un- 8 3 3.73E-16 1E-16 7. 46E -0 3 7.17E - 16 2.14E-16 2E-16 2.39E-01 4.13E -16 1.6BE-16 2E-16 2.07E-02 1.20E-14 ' 2. 00E -15 2E-15 1.50E-01
03-Oct-83 2.54E-16 4E -17 5.08E-03 9. 4 3E - 16 1.13E - 16 2E -17 3.14E-01 2. 65E -16 5. 73E -17 3E -17 1. 3 3E -02 2.50E-14 1.14 E -15 4E-16 3.13E -01
03-Jan-84 2. 76E - 15 1E-16 5.54E-02 1. 51 E - 16 3.92E - 17 4 E -17 5."3E-02 1.05E-16 6. 79E -17 9E -17 5. 2 5E -0 3 1. 59E -16 8.00E-16- 6E-16 1.99E-03
02-Apr-84 4 . 2 7E - 16 5E-17 8.54E-03 1.60E-16 9. 05E - 17 1 E -16 5. 3 3E -02 6.28E-16 ' 9.83E-17 8E-17 3.14 E -02 3. 67E - 14 1. 79E -05 1 E -15 4. 59E -01
02-Jul-84 2. 57E - 15 SE -17 5.14E-02 1.33E-16 1. 03E - 16 8E-17 7. 77E -02 1.11E-16 7. 93E -17 1 E -16 5. 55E -03 1. 58E - 14 1.09E-15 - 1E-15 1.98E-01
01-Oct-84 4.18E-16 5E -17 8.36E-03 1.36E-16 6. 57E -17 4E-17 4. 5 3E -02 1.10E - 17 9. 55E -17 8E-17 5.50E-04 9. 8 3E -15 1. 4 3E-15 2E-15 1. 23E-01
02- Jan-8 5 5. 30E -17 SE-16 1.06E-03 3.54E-16 1.60E-16 SE -17 1.18E-01 7. 00E -18 8.98E - 17 7E -17 3.50E-04 2. 57E -14 1. 46E -15 1 E -15 . 3. 21 E -01
01-Apr-85 0.00E 00 SE-17 0.00E 00 3. 5 5E -17 1. 9 7E -16 1E-16 1.18E-02 4. 3 5E -17 6.66E-17 SE-17 2 .18E -03 5.02E-15 8.76E*00 9E-16 6.28E-02
01-Jut-85 9. 36E -16 5E-17 1. 8 7E -02 6.00E-16 4. 76E -14 6E-16 2.00E-01 2.36E-16 1.14E-16 - 7E -17 1.18E-02 7. 4 8E -15 1.08E-15 9E-16 9. 3 5E-02
30-Sep-85 1. 46E - 15 6E-16 2.91E-02 2. 33E -16 8. 01 E -17 7E -17 7.78E-02 5.38E-16 1.09E-16 9E -17 2.69E -02 ' 7.86E-15 7. 50E -16 8E-16 9. 8 3E -02
02-Jan-86 8. 40E - 15 2E -15 1.68E-C1 7. 69E - 16 1. 80E - 15 1 E -15 2.56E-01 2.99E-16 8.13E-16 3E -16 1. 50E -02 ' 2.12E -14 2.60E-14 SE -15 2.65E-01
01-Apr-86 5. 79E -15 2E-18 1.16E-01 7. 60E -16 9. 96E - 17 SE-18 2. 53E -01 1. 3 4E -15 5. 50E-17 4E-18 6. 71 E -02 1. 3 3E -14 3.08E-16 1E-16 1.66E-01
30-Jun-86 5.19E - 15 1 E -17 1.04E-01 5.80E-16 3. 73E -17 AE-18 1. 9 3E -01 2. 20E -15 4. 00E - 17 5E -18 1.10E-Ot 7.14 E - 16 7.e9E-16 ' 1 E -15 8.93E -03
27-Oct-86 4 . 60E - 15 1E-18 9.20E-02 7. 83E -16 1.10E-16 2E-18 2.61E-01 2. 37E -15 1.00E-16 1E+16 1.19E - 01 1.13E-14 2.00E-16 3E-18 1.41 E-01
15-Dec-86 2. 75E -15 3E-18 5.50E-02 4. 6 7E -16 9. 00E - 17 2E-17 1. 56E -01 9.39E-16 1. 00E -16 4E-17 4.70E-02 1.20E-14 2.00E -16 4E-17 1.50E-01
16-Mar-87 4.64E -15 3E -18 9.28E-02 5.90E -16 1.20E-16 8E-18 1. 97E -01 4. 97E -16 1.00E-16 6E-18 - 2.49E-02 5. 89E-14 1.00E -15 1 E -17 7.36E-01
11 -may-8 7 4. 3 5E -15 6E-18 8. 70E -02 1.18E-15 2.00E-16 6E-18 3.93E-01 't.13E-15 1.00E-16 6E-17 5.65E-02 2.21E-14' 6.00E-16 3E-17 2.76E-01
09-Seo-87 6. 39E -15 8E-18 1.28E-01 1. 2 3E -14 1. 00E - 15 1E-16 4.10E+00 2. 26E -15 2.00E-16 4E-17 1.13E -01. 1. 57E -14 1. 00E -15 1E-16 1.%E-01 -
02-Nov-87 6. 72E -15 6E -18 1. 34 E -01 1. 50E - 14 1.00E-1$ 4E-18 5.00E+00 2.20E-15 2.00E-16 6E-18 1.1C'-01 2. 55E-14 1.00E -15 3E -17 3.19E -01
16-fed-88 1. 91 E -15 5E-18 3.82E-02 4. 5 3E - 16 7. 00E -17 2E -17 1. 51 E -01 4.42E-16 6.OOE -17 2E-17 2.21E-02 4.44E-14 2. 00E -16 5E-17 5.55E-01
18-May-88 1.78E-14 3E -18 3.56E-01 1. 3 5E -14 3. 00E -16 2 E -17 4. 50E +00 4.92E-16 8.00E-17 2E-17 2.46E-02 1.38E-14 2.00E-16 4 E -17 1. 73E -01
1$-Aug-88 7. 56E -15 4E-18 1. 51 E -01 4.39E-14 1. 00E - 15 1 E -17 1.46E+01 1. 51E -15 1.00E-16 2E-17 7.55E-02 ' 1.97E-14 2.00E-16 2E-17 2.46E-01
14-Nov-88 1. 4 7E - 14 4E-18 2.94E-01 3. 31 E - 14 3.00E-16 1E-17 1.10E+01 2. 57E-15 - 1.00E-16 1E-17 1.29E-01 2.12E-14 2.00E-16. 3E-17 . 2.65E -01.
13- F eb-89 2. 4 7E - 15 4.08E-17 4.94E-02 1.56E-15 1.02E-16 1.02E -16 . 5.20E-01 ' 6.94E-16 ' 5.10E-17 2.04E-16 3. 4 7E -02 '2.12E-14 3.06E-16 5.10E -16 2.65E -01
15- may-89 2. 50E -16 1E-18 5.00E-03 3.14E - 15 1.00E-16 7E -18 1.05E+00 9.03E-16 ~ 7.00E -17 7E -18 4.52E-02. 8.05E-15 1.00E-16 4 E -17 1.01E-01

.,, _ _ -. _
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TABLE 17 ;
,

UMETCO MINERALS CORPdRATION j
^

WHITE MESA URANIUM MILL
SEMl ANNUAL EFFLUENT AND MONITORING REPORT !

Source Material License No. SUA-1358 Docket No. 40-8681' ;

'

RADIOLOGICAL 50 YEAR DOSE COMMITMENT
*

TO THE NEAREST RESIDENT FROM THE
INHALATION OF AIRBORNE PARTICULATES

'

J FIRST QUARTER

''

Net
Concentration

Radio- (Background Dose
'

nuclide Subtracted) I mrem / Year
UCl/ml | WHOLE BODY BONE LUNG

..............................|..................................
U-238 1.34E-16 | 0.0005 0.0138 0.1035 -

U-234 9.45E-19 | 0.0000 0.0001 0.0007
Th-230 2.37E-16 | 0,0009 0.0244 0.1830
Ra-226 1.30E-16 | 0.0005 0.0134 0.1004
Pb-210 0.00E+00 | 0.0000 0.0000 0.0000
..............................|..................................
TOTAL | 0.0018 0.0516 0.3875

SECOND 00ARTER

Net
Concentration

Radio- (Background Dose'

nuclide Subtracted) | mrem /Yeaf
UCI/ml | WHOLE BODY BONE LUNG

..............................|..................................
U-238 3.98E-16 | 0.0001- 0.0021 0.0629

#

U-234 2.81E-18 1 0.0000 0.0000 0.0005
Th-230 2.28E-16 1 0.0001 0.0001 0.0001
Ra-226 1.39E-16 1 0.0043 0.0430 0.9188
Pb-210 0.00E+00 1 0.0000 0.0000 0.0000
..............................|..................................
TOTAL | 0.0045 0.0451 0.9823

,

)

* v x ,



-_ . - ,,

TABLE 18

Umetco MINERALS CORPORATION
WHITE MESA URANIUM MILL

SEMI-ANNUAL EFFLUENT AND MONITORING REPORT
Source Material License No. SUA-1358 Docket No. 40-8681

MONITOR WELLS
WATER OVALITY ANALYSIS

FIRST QUARTER
GROUNDWATER

____________________________________________________________________________________________________________.______._______

PARAMETER MW#1 Mwa2 MW#3 MW#4 MW#5 MW#11 Mw#12 Mw#13 CULINARY
___________________________________________________________________________________________________________________________

DATE OF SAMPLE 3/9/89 03/09/89 03/10/89 03/10/89 03/09/89 03/09/89 03/09/89 03/10/89 03/10/89
CASING ELEVATION, feet 5648.22 5613.49 5555.32 5622.57 5609.33 5611.08 5609.45 5570.35 N/A
PHREAT IC ELEVAT 10r4 feet 5575.22 5503.39 5471.52 5528.67 5500.43 5508.48 5499.85 5492.90 N/A

.

pH FIELD 7.40 7.10 6.71 7.28 7.62 7.88 6.90 6.84
FIELD SP. COND. (umhos9T) 1300 2800 4200 2700 2100 2000 3200 3150
TDS, (mg/l) 1280 3140 5270 3530 2010 1730 3960 3780
CHLORIDE (mg/l) 12.0 7.6 64.0 45.0 52.6 32.3 61.5 48.8 5.7
SULFATES (mg/l) 694 1990 3410 2070 1180 975 2530 2400 41
U-NAT. (uci/ml) 1.0E-09 6.0E-09 2.2E-08 1.4E-09 1.5E-09 9.0E-10 1.0E-08 0.000000 1.9E*09
U-NAT. LLD. (uci/ml) 2.0E-10 2.0E-13 2.0E-13 2.OE-13 2.0E-13 2.0E-13 2.0E-13 2.0E-13 2.0E-13
ARSENIC (mg/l) 0.015 0.032 0.046 0.033 0.019 0.015 0.036 0.03 0.007
SELENIUM (mg/l) 0.004 0.017 0.027 0.019 0.005 0.002 0.021 0.027 0.001
SODIUM (mg/l) 169 464 713 275 321 375 186 564 22

| Ra-226 (uCi/ml) 1.0E-10 2.0E-10 3.0E-09 1.0E-10 1.0E-10 1.0E-10 2.0E-10 2.0E-10 9.0E-10
Ra-226 LLD (uCi/ml) 2.0E-10 2.0E-10 2.0E-10 2.0E-10 2.0E-10 2.0E-10 2.0E-10 2.0E-10 2.0E-10,

; Th-230 (uCi/ml) 0.0E+00 0.0E+00 0.0E+00 1.0E-10 0.0E+00 2.0E-10 2.0E-10 2.0E-10 0.0E+00
Th-230 LLD (uCi/ml) 2.0E-10 2.0E-10 2.0E-10 2.0E-10 2.0E-10 2.0E-10 2.0E-10 2.0E-10 2.0E-10
Pb-210 (uCi/ml) 2.0E-10 8.0E-10 1.0E-10 8.0E-10 1.0E-10 7.0E-10 3.0E-10 8.0E-10 9.0E-10
Pb-210 LLD (uci/ml) 1.0E-09 1.0E-09 1.0E-09 1.0E-09 1.0E-09 1.0E-09 1.0E-09 1.0E-09 1.0E-09
___________________________________________________________________________________________________________________________

f
|

|
|

|
,
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TA8LE 19
f

Umetto MINERALS CORPORATION
WHITE MESA URANIUM MILL4

SEMI-ANNUAL EFFLUENT APO MONITORING REPORT
Source Material License No. SUA-1358 Docket No. 40-8681

MONITOR WELLS
WATER OUALITY ANALYSIS

SECOND QUARTER
GROUNDWATER

_______________________________________________________________________________________________________.__________
PARAMETER Mw#1 Mws2 MWr3 Mws4 Mws5 Mws11 Mww12 CULINARY

__________________________________________________________________________________________________________________
DATE OF SAMPLE 06/21/89 06/21/89 06/22/89 06/21/89 06/22/89 06/22/89 06/22/89 06/22/89
CASING ELEVATION, feet 5648.22 5613.49 5555.32 5622.57 5609.33. 5611.08 5609.45 N/A
PHREATIC ELEVATION. feet 5572.12 5503.19 5471.62 5529.34 550i.24 5508.59 5500.22 N/A'
pH FIELD 7.98 7.08 6.71 6.86 7.38 7.78 6.80. 7.70
FIELD SP. COND. (Umhos9T) 1694 3660 5660 3690 2710 2520 4000 550'
TDS. (mg/l) 1280 32 0 5450 3580 2020 1750- 4030 .316
CHLORIDE (mg/l) 11.3 6.4 66.9 45.9 54.6 32.4 60.8 5.2
SULFATES (mg/l) 718 2040 3500 2180 1180 1020 2500 65
ARSENIC (mg/l) 0.004 0.014 0.033 0.017 0.01 0.005 0.021 0.015
SELENIUM (mg/l) 0.001 0.002 0.003 0.003 0.004 0.004 0.001 0.001
U-NAT. (uCi/ml) 2.OE-09 6.8E-09 2.3E-08 1.2E-09 6.0E-10 8.OE-10 1.1E-08 6.0E-10
U-NAT. LLD. (uCi/ml) 2.0E-10 . 2.0E-10 2.OE-10 2.0E-10 2.0E-10 2.0E-10 2.0E-10 2.0E-10
__________________________________________________________________________________________________________________

i

Monitor well 13 removed second Quarter due to facility expansion.

.

n -4 4 1 r rs w-y ow #
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TABLE 20

'
UMETCO MINERALS CORPORATION

!-
WHITE MESA MILL

QUALITY CONTROL DUPLICATE SAMPLES

FIRST QUARTER 1989

| Monitor Blind Per Cent || Monitor Bilnd Per Cent |

| Well 2 Duplicate Difference || Well'4 DupilCate Difference |
..........|............................................................,.|

AT5enlC | 0.032 0.03 6.25%I| 0.033 0.027 18.18%|

Selenium | 0.017 0.019 -11.76%|| 0.019 0.02 -5.26%I
Sodium | 464 506 -9.05%|| 275 260 5.45%|

TDS | 3140 3140 0.00%|| 3530 3450 2.27%|

Sulfate | 1990 2010 -1.01%|| 2070 2160 -4.35%|
Chloride 1 7.6 7.6 0.00%|| 45 44.4 1.33%|

U-Natural l' 6 6.6 -10.00%|| 1.4 1.2 14.29%|

Ra-226 | 0.2 0.2 0.00%|| 0.1 0.1 0.00%l

Th-230 | 0 0.0 0.00%|| 0.1 0.3 -200.00%|
Pb-210 1 0.8 0.2 75.00%|| 0.5 0.9 -80.00%|

..........|..............................................................l
!

SECOND QUARTER 1989

| Monitor Blind Per Cent || Monitor Blind Per Cent |

| Well 11 Duplicate Difference || Well 5 DupilCate Difference |
..........l..............................................................| j

Arsenic | || | !

Selenium I || |

Sodium I || |

TDS | 1750 1770 -1.14%I| 2020 2010 0.50%|

Sulfate | 1020 1020 0.00%I| 1180 1190 -0.85%l
Chloride | 32.4 32.4 0.00%I| 54.6 54.6 0.00%|

U-Natural | 0.8 0.6 25.00%|| 0. 6 0.4 33.33%|
Ra-226 | || |

Th-230 | || |

Pb-210 | || |

......# ..l........a.....................................................|

s
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TABLE 21

UMETCO MINERALS CORPORATION
WHITE MESA MILL

SURFACE WATER ANALYSIS
SEMIANNUAL EFFULENT REPDRT |

Cottonwood Westwater
1st 89 2nd 89 1st 89 2nd 89

,

E Date of Sample 03/13/89 06/13/89 03/13/89 06/13/89
Field Temperature, C 9.0 22.4 DRY DRY

Field pH 8.8 7,93 DRY DRY

Field Sp Cond.(umhos) 400 270 DRY DRY

105 (ng/l) 343 266 DRY DRY

TSS (ng/l) 22 4720 DRY ORY -

Cross Alpha (pCi/l) 2.6 S.O DRY DRY

LLD (DCl/l) 1.0 1.0 DRY DRY

Ra-226 dissolved (pCi/l) 0.1 na DRY DRY

Ra-226 suspended (pCl/l) 0.2 na DRY DRY

Ra-226 LLD (pCl/l) 0.2 na DRY ORY
Th-230 dissolved (pCl/A) 0.1 na DRY DRY

Th-230 suspended (pCl/l) 0.8 na DRY DRY

Th-230 LLD (pCl/l) 0.2 na DRY ORY

U-nat dissolved (m0/l) 0.0093 na DRY ORY

U-nat suspended (ng/l) 0.0023 na DRY ORY >

U-nat LLD (u0/l) 0.3 na DRY DRY

,

I-

1

I
|-

|

|

|
|
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UMETCO MINERALS CORPORATION
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UMETCO MINERALS CORPORATION
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1.0 INTRODUCTION.

In '1977, a meteorological, air quality, and radiological monitoring prograru was
: started at the Blanding Uranium Mill. We purpose of 'dlis monitoring progmm

was to document the regional atmospheric baseline and to. provide adequate data
to assess the potential air quality impacts resulting from the mill. 'The monitoring
program is ongoing to provide compliance monitoring for the mill operations. This
report summarizes the data collected from this monitoring program for the period

' January through June,1989.
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2.0 -MONITORING PROGRAM DESCRIPTION

his section presents the site location and describes the daily activities at the site. 'l
- Data reduction and analysis procedures are also discussed.-

2.1 Site Desertotion

The region encompassing the UMETCO Blanding Uranium Mill is shown in Figure
1. he mill.is located in an area known as the White Mesa and is approximately i

. five- miles south of the town of Blanding. Utah. just west of State Highway 47. 1
he air monitoring station, located on the northern property boundary of the mill. |

1s situated in the southwest corner of Section 22. T37S. R22E at an elevation of '

5660 feet MSL. The site was located for the purpose of compliance monitoring for
operations at the mill. Pertinent meteorological parameters are measured at this
monitoring site.

2.2 Monitoring Instrumentation

he instruments, sensor accuracles and sampling heights used in the monitoring
program are shown in Table 2.1. Weathertronics wind speed and wind direction
instrumentation, coupled with a Campbell Scientific CR-10 Data 14gger,
continuously record wind ~ speed. wind direction and sigma theta (the standard
deviation of wind direction)-at the standard ten meter height. All meteorological
data is stored.In the data logger storage module and dumped to cassette tapes
once a week. It should be noted that from January through approximately

, February of 1989, the original CR-5 system, which printed on paper charts, was
utilized. It was replaced in March with the updated CR-10. Both systems give an'

hourly average reading for all parameters.

2.3 Data Reduction
:

| From January through February, paper charts from the CR-5 were received at
! EnecoTech approximately once a month. The data was transferred to key-punch

sheets and entered into the computer. From March on. cassette data tapes from
the CR-10 were received at EnecoTech's Denver ofIlce also once a week and were

y subsequently downloaded onto a computer. Computer programs then process the
h newly created data file into the proper format for subsequent data analysis. '

|
2.4 Quality Assurance

| After the meteorological data is downloaded it is checked for any apparent
anomalies. If any are discovered, the project manager is notifled and the reasons
for the erroneous data along with possible solutions to the problem are discussed.
he site technician is then contacted and given instructions for any necessary
repairs. If required, and the repairs cannot be implemented by the site technician,
an EnecoTech scientist is dispatched to the site. Once the problem is discovered
and fixed the invalid data is corrected, if possible. If the erroneous data cannot
be rectifled it is left invalid in the data flies.

2

FriecoIEca



_ _ _ _ _ _ _ _ _

E mei. - i
i

: Q'' -
? }){f *i f U'l )Y ,,, . h. }o,

'' '
'

if . ) M', Ni f 'l ,/ ' ~T7 N,y W'$1'd '% 'c VM ,,g..,//
);( \;- ! h' '-

V) % G('
5,' \.W.7 G T :.P y'"G,-

hk. , .., ?. e, ,', {,. ; .|i,u n ;' T
.$.

Q. 't,t .:'
c,oJ h2

~ , .s..,
2 i h

. x,,,,r . i.

b n.{P J .. I j:4?L l's 2; k tM A
1".

. ,,

9'(;;; ,
.. ,

)?$ y )'|3 @D: i '49.7.
j' .4, 2+-

M>' Vsi
Ie / n(e' ia y* N. ' r . ', ;g)'.,g

3ei ;

&_. ,>
_'..Q..,:

f' ' i . u. | .; ,L h Io
' h_y, . ),y';- rs [ (, . j? y

,'.'' n- '

' . .'' ' ,
.

-
>, .,

, _

'' \. '
} . $y" , , yp j:'g.-

'~'*''y:'' q, ,|'y(g|.n.Q '9 . -
,.;

- _\
,;) ; , ,, pr Q.}f ;3 '}V' ..T

'

,

p 6
;8

i . | My ,,
.. i..,. . - .,

i sI Mandili ,,
,.y 2 |S ,"/ t

,

,

. . , 1.
,

' y/ ' G, 2S3 ' s4a

''diH p. ''q. p l
' '' '"" a-'O.1.- .%/| f- j .

A..; na
*p 'fII M

.

) k. .f

.hk 1 -
. m; ,,

[ [- ''
I ',

'
** \'

i
.

n
' . .N I' 'E ' f-( . r,C....g.g.,,7 -rC 'O:, 7.s ''FJ, %m,,9., !'

>

y,-

b [ b^q,

'h "* h 36l t 32 1 33 3 . ,~ @, 3

p , \ .,}
,

y - ' -y ,

'
' ,V .|Q Q yr' g T.

,
V't

<
,.

.

Q)| . f),D'' .'.tf v"I2'g . > y {, ' \>}v %, -% /gf}b ..Q?
"M 4i . . . .

, t w, , fi-

d
., f , 13; ,5 f I \*' * ' ' '

o . t

. \. Kun f%c a g.f f.h
.

v

o g' % a'tj ' y't //-
' JI,,'i' (.A/\., , ' c. ,' D

i.y(h.
'
c. | \

N'

1 ( lt |
i a . ,. % ss

| [. . I.., i
i. ,)? f "' W sk .h > <,.'!;: b

y$ 'o ;{ (%, | s
-

J,

,7 o s..,

( s b.. ., a.. , , . . z ,e
U t -

1' N ig~ , {'-'
N*

/f' 't b
'

4..L 'w ,T ,, y

J Y (, k ,N. m .. . .._.
. ' l . -g.[ f3

'

'
- 3

..- ,, ~7' A [ ~ 'g'

j' / .j
~ Ql

@ie ,,

ie !.,
.

I'
y ig'5 i Q r .g * 4.'.k - [rMd

is '85 t . . . . .v.'1. . . . . .'. . g,..,/; h . /| 5)48 f [. |,- {p % ; ,-

. ,,, . f , et, j v g.,- 9'., 3( %.1 .j r,. b)/'s ;< ;
' '

y f / h [' , f p,&. ,, h'e,'2:n ,..
.. ,,ga

,
'

?c, o--- r .* q, -:. y , t,
., ,

. \ ' !. ( ,),! I f,h, ('[! |h
'

:i .,

.M. ,ONITORIN..G SITE , , ' ,1
.!"% "i ' U , !. 4. P,u.' ' , .U .e. T ,, -x f. r ,. ~. .m;

., i n v

: w, e' <.

( -%Ngt
e . c

1 , ;s - ([.n p>J'L ,, w, c,: u, d, )
f

1 . s , i..

f
> . . .h.

.

,y ., ,. . m f-
r ,,

- -

77 r(h. 'd.(s-
( ';{Q'M;,, g hnJMc$

'

f i
~

N A., %. ,9, ,
- ^

+

; f'MS '{"I $@I - g N[./a
~; c-;

. . , ,.

h , ',3. 0,.
.,,f

J.# U 6 /, L M,! k!

E"h h' A '.
' '

b. N,

i Ld('
T #Q..hsim ,%g[ (n $ & [ . M ,'iM / g/Ili

| 8 { pD. ' gi 4 '

.

'

4;w r,.

#y i ). #
SCALE 162500 L! a i , i . us

. _g= 'm ,i ,T. _ '-. _ ._ _ =,., _3 . . _ T_."
. . = _' __ _ _m'=._ p._ ,,

L _ E .J_ ..__' _ _._?' - -~5

-FIlecQIecH
UMETCODenver colorado LOCATION OF THE UMETCO

Project
BLANDING SITE BLANCING AIR MONITORING STATION

File No.: 109-005 Date: JULY,1989 Figure No.: 1

-
. _ _ _ _ _ - _ _ - _ - _ _ - _



v;.gI .g,g g,[.[ 'p,$2,j. 2:. e,y 4

i

TABLE 2.1
.

INSTRUMENT SPECIFICATIONS'FOR TEE
IBiETCO BLANDING PROWAM

3

Instrument Manufacturer
Iteading and

[ Parameter ~ Accuracv Heleht Model Number.

Wind Speed 0.34 m/sec. 10 m Weathertronics
2030

Wind Direction 12.0* 10 m Weathertronics
= 2020

Campbell.Data Logger - -

- (January-February) Scientific CR-5

Campbell-Data Logger - -

(March-June) Scientific CR-10

.
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3.0 RESULTS .

his section describes the programming results and statistical analysis of the-
meteorological data collected during the period of January 1 through June 30,
1989.

3.1 Meteorological Data j

3.1.1 Hourly Data Presentation

Hourly values of wind speed, wind direction, and sigma theta are presented in
- Appendix A in the Storage and Retrieval of Aerometric Data (SAROAD) format.
his format is approved by the EPA as the standard method of presenting air ,

quality / meteorological data. The .SAROAD format also includes average monthly
values for each hour, daily averages and monthly averages.

3.1.2 Wind Analysis

ne standard wind rose (for all hours) from the reporting period is presented in
Figure 2. To show the discussed wind patterns, semi-annual wind distributions in
gmphical form.were developed for 4-hour segments throughout -the day (midnight
to 4:00 a.m. 4:00 a.m. to 8:00 a.m.. etc.) and are presented in Figure 3. A

-distribution of wind direction by wind speed classes Coint frequency distribution)
was also developed from the data collected at the site over the reporting period.
his frequency distribution is presented in Table 3.1. He tabular joint frequency
distributions for the Figure 3 wind roses are presented in Appendix B. Tables B 1
through B-6.

Figures 2 and 3 demonstrate that two dominant wind patterns exist at the site.
One is the persistent local down slope (drainage) flow from the higher elevations to
the north to the lower elevations to the south-southeast through southwest. He
other is an upslope wind (return flow) that blows towards the higher terrain.
Figure 3 shows that the drainage flow develops just before sunset as shown by the

!

| 20 24 MST wind rose, and is most pronounced throughout the nighttime hours.
' In fact, Figure 3 shows that the winds were from the north northwest through

northeast sectors greater than 50 percent of the time between the hours 2000 <

through 0800 MST. During these hours, wind speeds of 2.6 to 4.2 m/sec (5.8 -
9.4 mph) were typical from these directions.

Figure 3 also shows, as daytime heating begins, that surface winds reversed from
a predominate northeast drainage flow to a south southwesterly upslope flow. As
daytime heating progressed, over 51 percent of the winds were from the south
through southwest during the hours of 0800-1600 MST. He speeds from these
directions during this period typically ranged from 3.3 to 5.4 m/s (7.4 to 12.1
mph). We wind rose for the 1600 to 2000 MST time frame shows veering
(changing in a clockwise direction) winds with over 48 percent of the flow from the
southwest through west. Wind speeds ranged from 5.0 to 6.0 m/s (11.2 to 13.4
mph) during this four-hour block. However, for the entire reporting period. 64
percent of the wind speeds were between 1.5 and 5.0 m/s (3.4 and 11.2 mph)
with the overall average at 3.8 m/s (8.5 mph). The strongest winds were out of
the west-southwest while the weakest were out of the east. Calm winds occurred
5.0 percent of the time.

5
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TABLE 3.1
.

FREQUINCY OF WDVS EY DIRECTION AND SPEED
Fon

DATA PERIOD FIRST BALF 1989
tJMETCO - EIANDING

TIME (MST): 0000-2400

SPEED CIASS INTERVALS (M/S)
URAN.......____ .__ ....... __......___.... ... __........

DIRECTION 1<1.5 1.5< 3 3< 5 5< 8 8<11 >11 ALL SPEED
.....__ _. __ .. .... . ...... ...... ...... . .... __. .. .. .

N .46 2.42 4.11 1.46 .18 .00 0.63 3.7
NNE .55 5.03 5.62 .50 .00 .00 11.69 3 . '1

NE .82 4.93 2.60 .23 .00 .00 8.59 2.7
ENE .69 1.23 .32 .09 .00 .00 2.33 2.2
E .37 .87 .05 .00 .00 .00 1.28 2.0
ESE .18: .69 .18 .05 .00 .00 1.10 2.3
SE .32 .82 .41 .05 .00 .00 1.60 2.6
SSE .32 -1.28 1.05 .18 .27 .00 3.11 3.5
S .41 2.19- 2.83 .91 .09 .00 6.44 3.4

,

SSW 1.01 1.60 4.11 2.88 1.19 .41 11.19 5.0
SW .46 1.55 4.29 2.88 1.37 .14 10.69 5.0
WSW .05' .87 1.78 ~1.87 1.10 .00 5.66 5.5
W .18 1.19- 1.64 1.92 .73 .05 5.71 5.0
WNW .23 1.01 1.32 .64- .05 .00 3.24 3.7
NW .18 1.14 2.38 2.28 .23 .00 6.21 4.6
NNW .27 1.23 3.29 2.24 .50- .00 7.54 4.6

_ __ .... ______ ____. ...___ ...... ._____ ....._ . __ ......

ALL 6.49 28.05 36.00 18.18 5.71 .59 95.02 4.0

= 5.0CAIR (less than meter per second)
PERIOD MEAN WIND SPEED = 3.8 M/S

ENECOTECH INC.
WIND 7/24/89

|

|

|
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' $.1.3 Atmospheric Stability

' Atmospheric dispersion stability classifications in the standard Pasquill scheme
have been estimated for the Blanding site using Ole Mitchell-Timbre sigma theta .

technique, in this technique, Pasquill stability classes are derived from the hourly
sigma theta -(standard deviation of wind. direction), average. wind speed and solar
angle algorithm to differentiate daytime from nighttime conditions. 'nie Pasquill

,

stability classificauon scheme involves delineating. stability into six classes A
through F. Classes A through C reflect unstable conditions with Class A being
more unstable than Class B, which is more unstable than Class C. Stable condi-
tions are represented by Classes E through F, with Class F being more stable than-

Class E. Neutral conditions are denoted by a D classification.

Typically, unstable conditions occur when there is good solar heating (clear days) i

and low wind speeds. Neutral conditions occur with cloudy skies and/or high
wind speeds. Stable conditions typically occur when there is radiational cooling
(clear nights) and low wind speeds. Usually, stable conditions result in the worst
dispersion of atmospheric released pollutants.

-

Table 3.2 presents the frequency distribution of stability classes observed at the
Blanding site throughout the reporting period. Neutral (D) conditions had the i

highest frequency of occurrence at 50.0 percent. Slightly stable (E) conditions
were the next highest category at 14.5 percent, followed by extremely unstable (A)

1- at 10.7 percent. Moderately unstable-(B), s!!ghtly unstable (C), and moderately
| stable (F) all had an occurrence of approximately 8.0 percent. The extremely
I unstable category had a slightly higher frequency of occurrence than expected due
| to the higher data recovery in May and June relative to the other months for the ,

period (see Appendix A and Section 3.2 for more information). This caused the
May and June (the period of greatest solar heating) data to unfairly weigh the
stability statistics of the period.

Figure 4 presents the individual wind distribudon for each stability class. 'Illis
figure shows that the atmospheric stability conditions track well with the local
drainage /upslope pattern of the area. Unstable conditions (Classes A through C)
are associated with winds from the south through southwest (upslope flow) since
these winds typically occurring during the daylight hours. Also seen in Figure 3.3
stable conditions primarily occur with the nocturnal drainage (north through|

northeast) winds while the neutral category (D) contains both drainage as well as
upslope type winds.

Table 3.3 presents a normalized distribution of Figure 4 along with the total
. percentage of calm winds so that the actual percentage of each stability class by

,

. wind direction may be observed. 'nle highest frequency of occurrence was 5.4
percent and occurred with a north-northeast wind under D stability conditions.

'Ilic joint frequency distributions (JFD) of wind direction by wind speed class for
each stability category are presented in Appendix C, Tables C-1 through C-7.
These JFDs are presented in the Standard National Weather Service format with
wind speed classes presented in knots. 'ntus, they are directly usable for any
standard dispersion model requiring a JFD input. For reference, one knot equals
1.15 miles per hour.

9 F0ECQIECH
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TABLE 3.2
.,. .

STABILITY CL&SSIFIC& TION AND FREQUENCE OF OCCURRENCE
-OF PASQUILL ST&BILITY CL&SSES

BLENDING ST&TICE I

JANUkRT THROUGE JUNE 1989

Stability
Classification' Pasquill Categories Percent Occurrence

Extremely Unstable A 10.7

Moderatoly Unetable B 8.4

Slightly Unstable C 8.4

Neutral D 50.0

Slightly Stable E- 14.5-

Modarately Stable F 8.0

|^

~

,

h

D\UMETCO\ TABLES

|

!
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TABLE 3.3

.

1

FREQUENCY OF WINDS BY STABILITY CLASS' |

DATA RECORDED FROM JANUARY THROUGH JUNE 1988 (
BLANDING - UTAH j*

|

STABILITY CATEGORY I

........______....._____... ...____._________...__ ,

DIRECTION .A B C D E F ALL 1
|......... ..... _____ ..... _.... ...__ .__.. ..__._

N .65 .09 .28 4.70 1.84 1.20 8.76 )
NNE . 18 .18 .28 5.35 4.70 1.43 12.13-
NE L14 .41 .51 4.33 2.58 .74 8.71
ENE .14 .23 .18 1.15 .41 .37 2.49
E .00 .00 .46 .65 .14 .14 1,38

'ESE .18 .23 .28 .41 .05 .14 1,29

SE .23 .28 .37 .69 .05 .05 1,66

SSE .60 .74 .74 1.06 .14 .14 3.41
8 1.29 1,29- .69 2.49 .69 .32 6.78

,

'

SSW - 1.94 ~ 1.38 1.24 5.02 .55 .55 11.30
SW 2.26 1.57 .83 5.58 46 .32 11.02
WSW .97 .28 .46 3.64 .28 .18 5.81
W .74 .37 .46 3.55 .28 .46 5.86
WNW .41 .32 .18 1.61 .60 .32 3.46
NW .51- .37 .88 3.78 .37 .41 6.32
NNW .41 .69 .46 4.70 .97 .51 7.75

j ____ .. __ ..___ ..___ ...._ ..... ..... __...

ALL 10.65 8.44 8.30 49.33 14.11 7.28 98.11

Total caLa (less than one knot)= 1.9
,

|
|

[ ENECOTECH INC.
! SBWIND (1. 0) 7/ 9/89-

,

;

A\SUMM.PRT

|
|
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3.2: ~ Data' Recoverv -
,,

- Table 3.4 'sununarizes the . data recovery for this ' semi annual reporting period.'
Data recoveries for wind direction, wind speed, and sigma theta were 52, 51, and
51, respectively. Data losses were due to chart jams, chart paper running out,' |

:and problems .with the digital' system. Due to equipment problems, the original
CR 5_ data logger, which prints on paper, was replaced in late March by a CR-10. .|
which stores the data in digital format. However, the-installed CR-10 did not ' '

operate properly and was"sent back to Campbell for repair. In the interim, a

substitute'CR 10 was installed. The original repaired CR-10.was set up starting
.

: May 9,.and since this time, recovery rates have been 100 percent. .

:t

1

I

|

~

13 F0EERIECH
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TABLE 3.4 1
'

,. .

PERCENT DAT1 RB009ERY
JANUARY YEROUGE JUME 1989

UNETCO MINERALS - BL&NDING

- PARAMETER PERCENTAGE

- WIND SPEED 52.0
WIND DIRECTION 51.0
SIGNA 51.0 i

" ' STABILITY 51.0 'i

!

f

'i

e

|

, .-, - - . , . . - , . .
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4.0 SUMMARY i
*

,

- Meteorological data was. collected from January 1 through June 30,1989 at the,
'

Blanding site with an overall recovery rate of 51 percent. - Data losses were due to
the CR 5 paper jams and system failure along with the CR-10 (the replacement
system) initial set up problems. However, once the CR 10 was on line commencing 1

May 9,1989, the' data capture rate has been 100 percent. |

We results of. the meteorological data collected during this reporting period are -
: representative of the monitoring location. We dominant feature in the wind data
observed in the reporting period is a local nocturnal drainage flow from the higher
elevations to the north and northeast along with a daytime upslope, retum flow
from the ' south through southwest. Stable, neutml and unstable atmospheric ,

conditions occurred 22.5 percent, 50.0 ' percent, and 27,5 percent of the time,
respectively. We relatively high occurrence of unstable conditions is probably due

- to the proportionally higher reliance of the May and June data, when solar heating -
was at a maximum for the period,

i
,

!

|'

|
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15

FnecQIeca

L

. _ . . - . ___ __.



u n 4

,

h

?

f

|

!

.

APPENDIX A

HOURLY DATA - SAROADS
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1

NOURLY AVERA2 D WIND SPEED
DATA RECORDED IN JANUkRY 1989

BLANDING - UTAR.

'

UNITS ARE TINTES & A METER PER SECOND
,

1

i BOUR W THE DAY
_ __ ___

d DAY 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 . 24: AVG
___ ___ __ __ ___ ___ __ __ ___ ___ __ __ ___ ___ __ __ _ __ _ ___ _ __ _ __ __ ___ i

i 1 ** ** ** ** ** ** ** ** ** ** ** ** ** ** **- ** ** ** ** ** ** ** ** ' ** ** '

2 ** ** ** ** ** ** ** ** ** ** ** ** ** ** - ** ** ** '** ** ** ** ** **' ** ' * * '
3 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
4 ** ** ** ** ** ** ** -** ** ** **- ** ** ** ** ** ** ** ** ** ** . ** ** ** **

.

5 ** ** ** ** ** ** ** ** ** ** ** -** ** ** ** ** ** ** ** ** ** **- '** ** **
6 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
7 ee se ** ee ** ee ee e* ** ** ** ** ** *e ee ee . ee ** ** ee ee ** ee. ee ee

,

8 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** '** ** ** ** ** ** **
-

1.
9 ** ** ** ** ** '** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** - ** . ** ** **

10 ee e* ** ** ee ee e* ** ee ** *e ee ** ee ** ee se ** ee ee se ee ... ee **
! 11 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
i 12 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
| 13 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** - ** **' ** ** ** ** ** **
; 14 ** ** ** ** **' ** ** ** ** ** ** ** ** ** ** ** -** ** ** ** **' ** ** ' ** **
i 15 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ,

16 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** - ** ** .** . **
17 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **-
18 ** ** ** *e ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
19 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **- ** ** ** **
20 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **- ** ** ** ** **

i 21 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **'
~

>22 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
23 ** ** ** ** ** ** ** ** ** ** ** ** ** 18 15 .8 18 27 .33 36 30 34 49 40 28
24 37 21 28 27 25 19 14 10 11 11 .15 26 27 16 7 8 30 19 13 11 6 2 11- 9 17
25 7 5 1 3 18 16 18 4 4 9 6 12 35 30 22 21 12 12 9 19 16 11 9 14 '13 - i
26 23 27 28 28 21 45 30 47 38 30 44 30 16 24 35 36 22 27 39 31 ** 18 13 30 30
27 29 22 30 23 20 21 29 60 30 20 29 32 21 21 34 37 25 35 -34 23 22 20 21 21 27 -
28 21 10 13 24 25 16 11 30 32 24 30 29 41 44 55 31 41 33 38 29 31 31 34 ** 29
29 14 15 21 26 23 19 24 26 11 18 21 19 29 28 27 21 11 5 8 ** 17 11 10 15 18
30 12 13 17 12 13 17 3 10 10 5 5 16 15 18 25 13 12 11 6 ** ** 8 18 22 13
31 26 23 26 20 15 15 18 14 3 1 10 9 18 17 15 9 10 ** 1 28 23- 18 19 29 16

AVERAM, 21 17 21 20 20 21 18 25 17 15 M *: 25 24 26- 20 20 21 20- 25 21 17 20 23 21
* Indicates calibration of sensors

** Indicates invalid data EMECOTECS INC.
smanan (vi,0) 0707/89

,
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ROURLY AVERAGED WIND DIRECTION-
DATk RECORDED IN JANURRY 1989

i BLANDING - UTkB
! UNITS ARE DEGREES AZIMUTE
i
4 BOUR Cr THE DAY
i

- - - - -

DAY 1 2 3 4 5 6 7 8 3 10 11 12 13 14 15 16 17- L18 19 20''21 22 23 24
j

i ee ** ee ** ee ee ee *e ** ** ** ** ** ** ** ** ee **. ee se ** *e ee **
2 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ~** ** ** ** ** ** ** **- ** **

$, 3 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **- ** ** ** ** **
4 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ' ** ** ** **-
5 ** ** ** ** ** '* ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

i 6 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
-

7 ee ee ** ** ee se ** ** ee ** ** ** ** ** en ee ** ** ** ee ee ** ** ee-
8 ** ** ** ** ** ** ** ** ** ** ** ** ** ** **' ** ** ~** ** ** ** ** **- **-
9 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **' ** ** ** ** ** ** ** **,

10 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **- ** ** **
1 11 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

12 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
13 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** - ** ** **
14 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** '**
15 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** -**' **
16 '* ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
17 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **- ** ** ~ ** ** **~
18 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **- ** ** **

; 19 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **- ** ** ** **' **'
20 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **- ** ** ** ** ** ** **
21 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ' ** **' ***

i 22 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** * * ' ** **
; 23 ** ** ** ** ** ** ** ** ** ** ** ** ** 112 121 77 27 28 9 3 5 270 14 327
| 24 339 43 24 23 9 58 62 63 41 35 109 128 144 185 '286 152 166 80 67 45- 61 2.- 358 19 I

| 25 358 316 334 343 2 24 252 288 354 97 174 196 180 178 193 225 132 168 221 319 340 345 337 7 ,

26 1 2 2 15 35 16 31 38 37 125 109 121 106 39 50 83 48 46 21- 30 ** 17 357 30
! 27 29 262 350 320 277 6 27 28 50 240 241 289 297 219 214 210 '212 261 357 51- 23- 52 68. 31I 28 30 339 71 42 35 4 49 33 22 320 5 163 306 297 311 311 319 322 296 275 283 296 321 . **

29 51 21 36 25 20 5 16 360 343 224 214 213 '221 220 198 197 205 198 -29 ** 16 l' 15 17
30 87 41 31 22 27 31 23 296 320 -300 270 234 227 215 199 213 199 187 17 ** ** 40 31 19
31 25 29 23 20 14 1 4 16 9 283 220 188 174 216 211 330 18 ** 271 6 28- 54 44 45

* Indicates calibration of sensors
** Indicates invalid data ENECO!"M INC. j

maanan(ri.o) 3707/gp

i
i

1

|

--
- _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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! 300E.: " BORIEONTAL WIND DIRECTION STANDIbtD DEVIATICE .'

DETA RECXBtDED IM JANIRRY 1989
ELMIEG - UTRE

UNITS ARE TENF8YS 08' A Mmm

NOUR 08" _ TEE DRY_ _

} DAY 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 2a avs
3 ___ ___ _ _ _ ___ ___ _ _ _ _ _ ___ _ ___ ___ _ ___ _ _ _ _ _ _ _ _
'

1 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
( 2 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **' ** ** ** ** ** ** **

3 ** *4 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
, 4 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
! 5 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

6 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
7 ee ee ** ee ee se ** ** ee ** ee ** ** ** ** ** ee ee ** ** ** ee ee ee ee

#

8 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
y ee ee ** ** ** ee ee ** ee ** ** ** ee ee ** ** ** ee ** ee ee ** ** ** ee

10 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
11 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
12 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
13 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
14 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

i 15 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
16 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
17 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
18 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
19 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **'

20 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** .** **
21 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

i 22 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
. 23 ** ** ** ** ** ** ** ** ' ' * ** ** ** ** 77 291 391 33 36 247 248 295 511 340 475 268'

24 270 234 202 180 238 332 160 140 208 249 206 142 126 321 286 290 252 342 155 96 205 35 100 214 208
25 128 84 87 245 233 231 637 572 287 509 230 105 147 145 110 169 626 192 717 314 298 338 264 269 289

! 26 100 208 265 215 223 270 65 60 246 403 130 163 499 241 103 147 142 119 191 133 ** 232 239 179 203
27 508 263 224 745 498 620 178 191 603 233 222 165 224 145 94 132 21 ** 357 69 182 231 148 171 274

! 28 142 138 356 223 142 333 294 126 221 189 655 245 103 148 80 140 90 129 101 157 119 162 117 ** 191
i 29 385 226 159 144 ** 237 245 247 525 140 99 157 87 109 115 130 136 552 ** ** 216 203 177 267 217

30 297 248 80 262 210 185 211 220 192 258 224 176 163 * * - 106 175 163 359 224 ** 372 317 100 170 214
31 84 42 40 46 129 33 270 298 254 287 607 445 301 les 186 570 212 ** 531 312 165 135 113 82 232

=

AV1tRAGE 251 180 177 258 239 280 258 231 317 284 298 200 206 172 152 238 193 247 315 190 232 240 178 228 231
* Indicatee calibration of eenoore

'

** Indicatee invalid data EMEd/FECE IWC.
ERADAO (V1.0) 0707/89

A\JANSAR.PRT
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ . - . _

*% ,,

'- - - - . _ . - ~__ . _ . ..m
. .

-

J

'

BOURLY A W tam D M WEED
DATA RECORDED IN FEstORRY 1989

BEANDING - UTRE
j UNITS ARE TENTES W A MTER PEN SECtMD
i

3 300R W TM DAY
j -__
'

DAY 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 Avs
, _ __ __ _ __ ___ __ _ __ _ _ __ _ _ __ _ _ _ _ _ _ _ _ ___ .__ __'

1 27 26 29 29 28 29 26 23 24 17 14 12 17 14 28 75 62 60 45 54 77 95 55 52 38
! 2 49 50 58 54 39 35 28 26 62 71 78 65 63 67 57 68 63 ** ** 45 39 34 44 40 52
1 3 33 24 18 16 9 9 21 40 34 45 60 55 17 27 27 37 66 38 46 ** 73 90 62 73 - 40

4 83 80 75 66 36 59 70 34 59 64 86 89 114 130 142 159 161 147 83 67 ** 43 42 35 84'

5 27 25 16 30 62 ** 2 0 0 0 42 70 71 ** 76 59 41 50 65 90 ** ** 54 ** 41
6 ** 54 ** ** ** ** ** ** ** 9 ** 15 le 18 19 ** 48 38 23 20 ** 13 15 ** 24
7 ** ** 21 ** ** ** ** ** ** ** ** 8 25 28 23 12 ** ** 10 5 7 6 3 3 13

, 8 ** ** 3 6 3 7 12 7 9 6 21 14 11 ** 4 11 12 8 13 6 12 10 6 11 9
3 7 ** 1 5 5 5 2 3 4 8 6 13 6 12 6 11 7 13 10 6 14 9 17 12 8

10 9 11 6 14 9 6 14 *i 12 2 4 11 5 15 10 17 13 13 4 -3 4 10 9 9 9
11 9 13 6 6 9 3 2 7 11 14 8 8 6 11 9 8 17 6 8 ** ** ** ** ** 8e

| 12 ** ** ** ** ** ** ** ** ** ** ** 5 36 30 28 23 ** ** ** ** ** ** ** ** 24
13 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **'

14 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

!15 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** * * -

16 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** i

17 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
18 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** * * ' ** ** ** ** **
19 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** * * -
20 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** I,

21 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
22 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
23 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** . ** ** ** ** ** ** **
24 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
25 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
26 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
27 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
gg ee ee ee ee ee ** ee ee ee ee ee ** ** ee se ee ee ** ee ** *e ** eo se ee

__ _ _ __ _ _ __ _ _ _ __ _ _ __ __ _ _ _ _ _ _ _ -. - -

AVERAM 31 35 23 25 22 19 20 16 24 24 35 30 32 35 36 44 49 41 31 32 32 32 31 29 31
* Indicates calibration of eenoore

** Indicates invalid data muummTBCE IWC.
maanan (vi,0) 07/07/39

i

__ _ _ _ . _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ - - . _ _ _ _ _ _ _ . _ . _- , . . _ . . , _ _ ~ _ , - _ _ _ . _ . -
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J

1

SOURLY AVERAEED WIND DIRECTION
DATA RECORDED IN FEMtGMT 1999

BTANDIEG - UTRE
UNITS ARE f* **** ARIMUTE

i
i 500R W T K DhY

---

DAY 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 le 19 20 21 22 23 24i
'

1 46 40 39 42 43 32' 35 54 52 45 178 161 154 118 181 198 194 203 103 153 192 190 176 1812 181 179 186 189 'L 95 190 196 177 188 195 197 198 200 212 213 207 194 ** 192 187 194 196 185 led '
3 186 17s 176 183 67 119 190 193 191 195 201 2 09 290 245 234 227 227 225 222 207 21e 227 227 2294 228 229 239 245 243 239 239 223 204 198 211 214 213 215 206 205 206 217 333 326 ** 322 317 301

. 5 279 246 259 321 335 ** 106 54 352 220 310 310 308 310 323 342 329 320 322 321 322 ** 334 **
| 6 321 322 ** ** ** ** ** ** ** 35 214 212 206 188 215 ** 73 65 305 295 ** 30 44 **I 7 ** ** 40 304 ** ** ** ** ** ** ** 302 210 200 19e 207 ** 196 20e 240 204 200 29G 2568 ** ** 287 321 324- 261 287 197 215 32 199 209 209 233 329 217 231 242 201 165 196 213 197 les9 208 ** 279 263 27 147 252 330 241 186 227 181 156 133 189 215 296 244 218 233 195 21 24 19210 317 224 15 181 178 200 27 169 196 141 50 166 358 38 41 214 231 193 213 67 22 279 211 28511 259 205 316 201 236 311 242 218 220 192 201 239 181 203 223 138 148 154 114 136 146 150 157 19312 201 160 174 194 193 191 190 190 187 191 190 187 175 180 193 187 ** ** ** ** ** ** ** **

13 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
|14 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** '15 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** !

t

16 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
17 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** i

,
-

is e. ** e. ee .e ** ee *e ** ** ee ee ee ** ee ** ** ** e. .. e. e, ee e.
19 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** II 20 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **! 21 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ***22 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **23 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **24 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **25 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **26 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
27 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **28 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** !* Indicates calibration of sensore

** Indicates invalid data
amerwrecs Ime,

manan (v1.0} 07/07/g9

i

.

!

t

. . . . - , . ~ , _ _ . . _ - . _ _ . - . . _ _ ._ . _ _ _ . . _ _ _ _ _ _ _ _ _
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mry Aynm n' Imp gg , u
DATA M N IN MERCE 1989

BIANDING - UTAE
; UNITS ARE TENTES & A RETER PER sumam
t

i

j BOUR & THE D&Y
- _ _ _

Dar 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 AVG
___ ___ _ ___ __ __ _ _ _ _ _ -, - __ __ __ __ _ __ __ __ __ __ __ __ __

1 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
2 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

,

; 3 en se en en se se se me en se se me se se se en en en se ne me ne se e. en
;4 ee en se se se se se se se se se en en en se me en se se en me en se se me !

5 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
! 6 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

;y en se se me es me se se se se se se se se se se se ee ne se en es en ee se

',
a se se en se we se en se en es en en es en ne ** ee se me ee en en ne en ee
s en en se me .- ee se se se se se se en en se en se en se me en se ee se e.

10 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
'

11 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **I 12 ** ** ** ** *' ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** !'
g3 en se se se se se es ee es se se se se se ee se es es en se es se se se se i

14 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
1 15 ** ** ** ** ** ** ** en se en se se ee se se ** me se se se es ne ne se se
: 16 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

17 en se se se se se se se se en en se me se en se se se se en se en en se se
i 18 ** ** ** ** ** ** ** ** ** ** ** ** ** en ee se se se se se me en ne se se i
s 19 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** en ne se .e en en en se ne e.

20 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ;
21 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** *** **
22 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

! 23 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
; 24 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
4 25 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

26 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
,

29 en en se se se en ee en se se se se ee se se es ee se se se se me me se se ;23 ee en en se se se se ee me se se se se me ne ne me se se en me me se me se ;gg en ee se se se en ne se en se en se se se en en en en no e* ee se en se ee
30 ** ** ** ** ** ** ** ** ** ** ** 26 30 34 56 43 62 51 50 44 44 38 34 32 42 i31 17 24 21 13 21 31 32 23 15 17 32 33 37 39 45 64 62 55 41 14 9 13 20 30 30 !

r__ _ _ __ _ _ __ ___ __ __ _ _ _ _ __ __ __ _ _ __ __ __ ___ _ r
AVEman 17 28 21 13 21 31 32 23 15 17 32 30 34 37 51 54 62 53 46 29 27 26 27 31 34 >

e Tadiostes calibration of eenoore
** Indicates invalid data ENECATECE INC.

ne (V1. 0) 07/07/89

!i
,

d

4

_ _ _ _ . _



4| '1 ) 4!i; , i i||;,. 4 i. j ' 1:I

_

_
_

* _
_** _

_ D _

II332222222222g111111111 _ & _
nn10,076543210g876543210g3y654321_ Y .

_

dd _
_ii
_cc _

aa
tt3 _
ee5* s*****e***e****ee*e*eeeeeee**_
ss2*e*****e***n****ne*e*eennnnn**_1
ic _

_navl2*e*****s***e****ss*s*ssesess**_2
_
_

_

ai3*.e****e***e****ee*e*eeeenee**
lb_

ir
da_

di4*.s****s***e*****e*s*esssees**_3t * e
e****e***e*****e*e*eeeesne**ao

tn
a _
o8* es****e********es*s*esseess5 eesnee**_4*

_f4 * ee****n***e****ee*e*4
_

:

3*.s****s***s****se*e*eessmss** _
~1

* .
e****e***e****en*n*es eeeee**_5

m r
s

7*.e****s***s****es*n*n****e***e****ne*e*neeeene**_61 * ._ esssses**
_

_
_
_

_ _

_s*e**e***m****es*s*esesees**_ _1 * .
_
. 8 * ee*e**n***e****ne*e*eesenne**_7

_
1 * . s*s**e***s****es*s*eeesees** _
4 * ee*e**n***e****ne*e*nsnenn e**_ 8

-
2

.s*e**e***s****se*s*nseseec**_97*
4 * ee*s* * n***e****en*e*eeeeene**

W
DH

2 _ U AT
N TH2* . n*s**s***s****me*s*ssssnes**_1e*e**e***e****ee*e*eeeeene** 0 I A Y

.

9 * . _

T _

B SBwA _2 E _m*s**s***s****ss*s*esnsess**__ O AA V8*ee*e**e***e****ee*e*neeenee**_1 RNmE0* .
_ 1 UR EDnR A

MNeG
I_

- FO
_ 11 _ EGnD _49 me*m**s***e****es*s*esssnss**_1

31 ee*e**e***n****ne*e*eeeeeee**_ 2_ T mI _

_

N W_ H mM I ._
21 E.e****s***s****ms*s*essssss**_1 N24

D Uh D _

3_Y
42. n*e**e***e****ee*e*neeeeee**

A ATB _DZhC _I23.e*e**e***m****ee- _ IEE RM10 *s* ssma mse**_1 E20en*n**n***eC ***n e*e*eeeseen * * 4 U 1 CT 9T _

E 8 I

23.e*s**e***s****es*s*ssseees**_1 9 O03 _ N20. e*e**e***e****ne*e*eeeenne**_ 5

23

88e**e**e***s****ee*e*eeeeeee**_1
_

_ 02e**s**m***e****sn8 e*ssmmnsm**.
.
_

6 _
_

_
_

23.e*e******s****ss*s*sssmens**_102
81 n*n******e****ee*e*eeeenee** 7

I3 _
S3es*e**e***n****ms*m*esssees**S9ee*n**n***e****ee*e*neeenne**_1 8

_

04se*s**e***s****ss*n*sssse.en**_1
_

23 _

57en*e**n***e****ee*e*eeee ee** 9

23 mems**_214 sm*e**e***s****me*m*mnt
37ee*n**m***e****en*e*eoee ee**_ 0

23 _ _14em*e**u***s****es*e*eess ms**_2
S 77. e*n**n***e****ne*n*nnee.ee** _ 1 _

&
2

13.s*e**e***s****em*e*snsmees _0
kr 56 e**_2* *
Du 60*e*e**s***e****ne*e*eeeenn 2

Vw(

1v 23 _u
f 43ee*e**e ***s****es*s*ssemese**_2

0B 19 ee*n**n *** e****ne*e*eenenen* * _ 3
) C

E
23 _~

I 64 mm*e**s***n****ss*s*ssssene* * _ 20 N 64 ee*m * * e***e****ee*= *eeeeeee* * _ 47 C/ .

0
7
/
8
9

I , I |:l! !l , 'i { !! | ! !f . 'i,r| is I h i, :i5 !ib,



,;, , ' I i !, <i 1 ; k} i. 1?I 1

_
_

,

_

_
_
_

A _
_\ * A _

a **W
m E _ Da IIR 33g2222222221111111111 _ aa nna 10g8765432109a765432103g7654321_ r

iimddm
.a eep nng tt3_3e e 4 _ 4 * e * * * * * * * * * * * * * * * * * * * e e e * * * e * * __r

ss8 8* n*******************ene***n**_1

iM18_1
n e*******************ese***e**_2e 8* s*******************ses***s**s 5*

1W51

da6_0*6 e*******************nen***e**_3 -

t0_ s*************** * * * * ese***s**
di1 1 *ae
ts
a
f6_6

6 _o2 2* s******** * * * * * * * * * * * sse***s**e*******************een***e**_46*

a
c1 1

e1_1* s*******************sss***e**_5a1 1* _

_e*******************eee***n**o
r

7_15*s*******************ses***e**_6
s1 -

5 _
_7* e**************** * * * ene***e** _

n*******************eee***e**_7
.

8_8 -
_* e******** * * * * * * * * * * * sss***s** _7_ 7 * a

n
n

2_
2 2

e***e**_8 n
a

3 3* e*******************sss** * s**
2* e*******************ee

B

5_
3 3 e*******************nne***e***_9

C

s * * * * * * * * * * * * * * * * * * * ees***s* R5*
5 5* I

O 5

_ W D0

3_3
AEI3 3* e*******************s se***s**n*******************een***e**_1 T TT3 3* 0 S AA
L

A BR
2_3
3 B IEWs*******************see***s**_1 O R ACI1 1 *

e*******************ene***e** 1 U E2*
NOM _DRR TE ID

0_10
2 12

e*******************sse***s**_2__W
N NED91 1 GDIT1 s*******************een * * * e**

SIM
ET .

23 _EH N

2_30s******00e*******************sss***m**_1 O6 * * * * * * * * * * * * * A I
eee***e** 3_ D rUSO5

_Y & ACA TRg

0_2t s*******************ses***e**_13 2S
9 34 D EEg

E re*******************ese** * s** 4 1 a
G 9m
L 8 m22 E

2_23s********e*******************n e**ee ***e**__1
9 aE3 * * * * * * * * * * * s n0 65 * * * 5 n
p

1_345 7 s * * * * * * * * * * * * * * * * * * * e a e * * * s * * __ 1
11 g

6 y
4 e*******************n e***e** 6 I

A
T

1_1180e*******************eee****s**_1 I
5 38 s************** * * * * * ses * o
9 * e** 7 u

1_48n *******************ess***s**_1
1 1
4 89 e

* * * * * * * * * * * * * * * * * * * nee ***e**_ 8

7_
1

_9 80 e ******************* mss **esn*******************eee**ne**_158 * * _ 9

2_3146e*******************eee**em**_25 64 s*******************ses
5 * * n e** 0

1_18 e*******************eem**es**_22
7 94

n 0 n************** * * * * * nee **ee**_1a

m3_23s******42 _

nN 8
0 10e*******************ees* * ee**_22* * * * * * * * * * * * * nne** nn * *

(

1N7_28s*******
V

1 2 _5 * * * * * * * * * * * * sss * * ee * * _ 20 94 e*******************eee * * n n * * _ 3)

1_110 _
7 I 5_57e6 ******************* * e e**_255 s*******************see*/ N en * * n e **_4
7 .C
0

2_22
/

3 50 m*******************s*n** ss**_A_
8 V6 61 e******** * * * * * * * * * * * e*e* * e e **_G9

' !i| !: > ||; 'i' j I i 1||l i|



. -- ._ . . - - ,

.

SOURLY AVERAGED WIND SPEED
DATA RECORDED IN APRIL 1989

BLANDING - UTAE
UNITS ARE TENTES W A METER PER nu m

500R W T M DAY
_ ___ ___

DAY 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 AVG
'

1 18 27 18 29 32 42 41 32 17 13 23 53 59 34 57 90 67 68 52 28 34 41 26 17 382 29 21 34 30 27 34 29 23 22 32 50 60 79 80 70 86 86 86 60 28 25 35 82 58 49i 3 31 22 21 34 41 33 35 34 31 33 32 52 63 73 73 64 78 79 64 45 38 48 56 83 484 72 42 36 24 35 37 46 36 25 44 36 40 40 45 45 38 51 56 40 43 44 49 43 38 425 25 22 27 33 38 20 15 13 19 21 22 33 34 38 46 65 67 34 32 35 28 38 47 47 336 55 55 59 48 53 49 28 16 50 17 96 89 101 90 107 94 54 50 32 33 27 28 37 24 56 !
7 31 23 57 58 21 21 24 15 15 29 35 43 33 28 45 48 60 61 41 29 44 55 49 32 37; 8 40 12 15 48 27 27 34 41 77 59 68 73 66 55 50 47 59 47 28 40 38 53 62 49 26 [9 56 50 47 37 48 56 49 46 49 42 40 48 50 62 77 81 78 69 62 32 42 56 65 73 55 !i 10 58 41 41 47 42 M 24 21 34 37 24 25 40 39 31 31 35 33 30 15 28 29 26 26 34 i11 23 26 25 24 21 24 22 14 40 64 70 64 67 59 60 64 66 53 54 53 44 47 42 30 44 ;12 27 45 38 36 13 27 24 47 55 43 45 40 64 57 40 45 39 60 48 48 49 51 46 53 4313 33 31 35 20 24 27 21 20 29 28 24 28 32 34 36 42 44 44 35 33 33 29 20 23 3014 26 29 27 21 14 6 10 14 15 29 35 40 47 57 52 38 50 43 44 44 37 25 30 31 32

, 15 36 35 20 15 19 21 12 13 21 22 33 36 43 58 81 97 89 85 67 44 43 65 61 41 44 ;I 16 19 31 29 23 24 22 24 14 19 26 37 37 68 85 67 56 50 40 34 20 30 40 34 40 36
~

| 17 25 24 21 14 9 24 27 19 13 25 37 38 42 55 70 62 65 62 37 39 51 46 33 45 3718 39 53 52 36 24 22 20 20 23 33 29 29 45 35 34 32 31 18 23 27 43 38 31 48 33
,

19 38 18 27 31 34 36 17 19 15 28 29 30 32 44 47 39 34 33 26 10 27 30 39 25 3020 24 39 38 35 40 33 25 14 ** ** ** ** ** ** ** ** ** ** ** *e se ne se ,ee 3121 ** ** ** ** ** ** ** ** ** ** ** ** ** ** 56 78 63 59 67 74 45 43 36 22 54 ;22 26 16 14 6 17 10 16 22 41 60 66 61 69 99 83 85 78 71 77 61 48 53 53 44 49 ;23 23 27 19 27 21 11 7 19 36 50 66 19 93 110 109 95 106 96 69 65 60 57 67 39 56 (24 31 17 49 25 21 16 20 29 46 84 95 ** ** ** ** ** ** ** ** ** ** ** ** ** 3925 ** ** . ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
26 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
27 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

*

28 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
29 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **30 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

AVER 82 34 31 33 30 28 27 2s 24 32 40 45 40 56 59 61 63 61 57 46 38 39 43 45 40 42
'

* Indicates onlibration of sensors
** Indientes lavalid data

N INC.
nann (vi, o) 07/07/39

>

1

. . - . _ _



. _ - . . . . _ _ , _ _ _ _ _ _ _ _ _ _ - - _ - _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . . -. ._

SOURLY AVERAGED WIND DIRECTION
, DhTh DE N IB APRIL 1989

B M IEG - UTER
WITS ARE MGREES A123EFTE

BOCR Cr T M DAY
- _ _ _ _

DAY 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

1 235 184 44 40 47 33 28 39 104 25 268 272 314 248 278 274 310 290 292 271 340 20 5 73 17 21 22 20 32 33 27 43 148 169 203 230 266 264 254 261 258 252 259 239 240 273 337 346 ;3 6 172 252 230 241 280 292 304 312 326 333 328 326 318 309 296 313 345 351 334 334 321 321 3394 338 313 334 287 290 313 5 9 348 343 350 4 340 340 358 352 355 355 4 6 347 343 335 324
; 5 360 10 339 358 12 356 300 202 210 222 212 234 241 222 292 335 9 1 341 14 346 8 349 355'

S 356 348 352 339 323 324 308 246 321 339 355 338 1 337 343 360 351 352 9 3 355 342 13 234 i7 333 268 316 319 92 42 34 71 173 164 170 194 282 176 287 316 343 339 326 317 336 344 346 21 |;i 8 340 190 193 283 294 282 297 339 350 345 332 325 320 325 300 263 288 300 321 336 2 1 350 348 !! 9 340 343 9 357 359 350 306 315 317 322 311 314 329 339 317 318 328 337 340 328 354 2 3S7 352 I
' 10 354 343 318 324 327 351 334 34 63 52 41 196 203 231 198 198 165 161 169 113 35 27 27 33 !11 77 94 69 69 55 29 30 264 325 340 337 328 338 332 343 325 339 358 360 5 15 9 9 2 '
i 12 16 2 1 4 43 34 358 334 326 323 329 320 18 323 23 48 51 23 10 350 356 7 3 34913 12 351 340 136 34 37 26 116 155 187 183 200 184 201 212 232 221 216 222 3 350 341 355 22 !
i

14 40 29 18 16 42 79 22 326 166 177 190 195 201 213 227 212 216 251 338 13 347 18 19 21 |15 12 345 14 44 344 304 2 201 169 176 182 195 201 222 244 251 261 257 259 253 287 333 352 351 ~

16 48 20 7 284 39 41 30 85 172 204 211 227 284 260 259 276 317 276 265 271 27 21 27 3217 32 4 11 52 118 51 44 79 130 165 186 201 203 269 268 278 260 265 277 335 347 329 349 11 i18 7 340 335 351 52 40 12 31 60 Its 191 203 242 236 251 346 17 74 97 30 353 21 46 23 |'
19 26 22 20 31 28 13 35 162 124 138 151 134 177 198 207 215 230 188 199 129 24 20 20 38 .20 49 33 33 27 27 26 44 86 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** |21 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** *e se se en , en

'

;22 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
; 23 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

!24 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
25 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
26 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

i27 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ;28 ** ** ** ** ** ** *e me se se se se se me se e* ee ** *e e* ee se me em
29 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
30 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

.

* Indicates calibration of sensors
** Indicates invalid data

i namvrrECE IMC. |

amenan (V1.0) 07/07/89 !

L

,

__ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . . _



_ _ _ _ _ _ _ _ _ _ _ __
,

a

.

300RLY A m M WEED
DaTk marmen Is amY 1989 -

M ING - IFIRE
UNITS ARE TENTES OF A M DER serviaan

BOUR OF T M DAY,

__-

DAY 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 Ave

1 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** * * - ** ** ** ** ** ** **
2 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
3 ee ee ee ** en ee ee ee ** ee ee ** ** ee ** ee se se ee ee se ee - ee ee ee
4 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
5 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** '** ** **
6 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
7 ee ee ee ee ee ** ** *e ee se ** ** ** ** ** ** ** ** ** ** ** *e ee ee ce
8 ** ** ** ** ** ** ** ** ** *e ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
9 ** ** ** ' * * ** ** ** 13 10 5 14 47 63 32 60 84 71 49 31 22 49 48 32 25 39

10 41 37 69 90 93 94 98 92 94 89 104 98 104 103 102 92 95 85 86 81 66 55 44 35 81
11 38 38 26 '33 30 18 17 35 47 74 90 66 66 56 108 130 105 84 56 57 26 26 33 16 53
12 18 11 27 49 40 13 13 35 39 44 43 48 46 38 40 42 48 48 54 28 5 13 30 34 34>

! 13 29 21 24 24 32 30 21 15 23 30 32 38 37 39 29 32 35 28 20 31 27 38 23 34 29
14 35 33 40 33 68 26 24 53 57 40 23 38 34 76 33 30 37 38 36 30 30 21 34 36 38
15 44 33 40 16 13 38 63 54 28 45 44 55 65 47 27 35 36 53 36 39 34 27 27 27 39:

! 16 22 23 37 26 18 15 10 13 28 40 38 39 50 51 28 34 28 37 38 44 41 50 55 37 33
| 17 21 29 19 25 26 19 10 15 35 27 29 20 27 30 23 40 68 70 66 47 42 36 38 30 33
1 18 35 36 25 27 20 10 9 12 35 31 37 ** 71 74 74 55 55 74 58 39- 18 29 47 39 40
: 19 42 44 42 24 13 16 12 16 25 28 33 60 79 74 64 51 54 47 38 24 33 40 36 38 39
} 20 29 42 47 37 21 10 12 7 15 27 35 48 46 59 64 49 50 56 52 27 21 13 'Is 14 33'

21 17 17 21 13 12 16 20 11 14 34 50 74 83 81 78 84 33 70 63 37 19 19 26 *37 41
; 22 20 20 15 18 18 24 19 21 40 35 42 35 40 47 46 40 45 47 37 22 23 26 20 8 30
,' 23 13 5 13 22 30 32 25 19 33 49 52 59 70 77 99 97 96 91 76 77 68 72 68 73 55

24 82 51 39 39 38 43 15 44 66 79 83 75 76 66 75 78 75 80 84 79 58 53 46 16 60
25 35 32 25 34 25 17 31 24 17 27 26 44 60 61 64 59 59 63 59 59 49 29 24 14 39

| 26 30 23 27 35 43 25 20 17 40 30 28 22 29 34 24 42 29 24 16 12 15 35 38 40 28
27 35 33 30 32 27 17 17 42 59 49 56 59 70 76 88 96 78 57 90 78 65 67 63 58 564

28 49 36 25 18 18 19 27 63 79 97 90 106 107 95 105 107 100 95 86 64 37 44 60 58 66(
' 29 57 62 51 37 31 21 54 79 77 96 90 92 93 115 121 110 110 117 111 99 93 93 75 61 81

30 47 45 31 29 35 29 45 71 76 82 89 95 89 97 100 94 100 84 87 77 52 30 12 26 63
31 22 16 21 24 18 21 9 15 20 25 34 31 32 31 31 33 27 31 36 25 35 43 42 39 28

AVERAGE 35 31 32 31 30 25 26 33 42 47 51 57 62 63 64 66 65 62 57 48 39 39 39 35 45
* Indicates calibration of eenoore

** Indicates invalid data ENECOTECE IWC.
maanan (71.0) 07/24/89,

1
i
i
>

|

|
I

i
I
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*

EOURLY A N WIND DIRECTION
DATR REFNurn In umy 1989

SIANDING - UTAE
UNITS ARE INGREES AZIMUTE

SOUR (M' TEE DAY
___

Dar 1 2 3 4 5 6 7 8 9 10 11 12 13 24 15 16 -17 18 19 20 21 22 23 24

$ 1 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
I 2 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ' ** **

3 ee e. ee ee ** ee ee ee ** ee ee .e ee se ** ** ee ee se e, ee .. .. .. >

, 4 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
| 5 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** -** ** **
'

6 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ,

; 7 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
| 8 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

9 ** ** ** ** ** ** ** 331 295 263 357 209 218 237 232 248 292 10 $5 83 141 144 134 138
10 148 157 162 157 154 156 152 152 149 173 198 209 218 215 214 216 215 218 220 216 209 214 215 175 *

11 179 196 196 197 199 144 49 160 180 208 211 196 206- 187 202 262 266 263 246 275 294 327 245 58
12 274 36 288 230 251 289 125 164 216 205 215 237 233 234 227 242 242 263 248 200 302 273 316 354
13 321 322 4 36 25 34 49 107 148 175 176 204 228 237 253 207 224 229 61 35 19 193 32 354
14 331 13 34 43 240 152 144 194 204 220 262 267 263 208 275 306 314 318 296 327 20 28 325 326
15 29 33 31 44 70 201 174 188 155 165 179 189 188 177 215 203 191 191 156 131 270 8 28 357

| 16 7 345 36 40 281 320 10 141 144 167 191 202 311 348 5 171 204 76 107 61 4 9 33 360
17 332 330 42 32 19 37 40 351 312 159 355 335 359 349 29 3 60 332 330 342 337 349 331 333 359

j 18 27 18 11 30 26 31 50 150 215 193 219 ** 251 246 253 271 247 249 260 270. 281 291 285 279
19 281 272 276 281 236 319 168 127 142 160 248 240 231 253 280 276 266 281 295 320 16 35 32 19

! 20 24 15 20 14 336 117 47 161 168 175 220 230 211 240 237' 217 240 247 268 284 283 41 28 56
21 211 214 213 66 61 69 44 68 142 194 201 260 265 258 264 265 262 268 279 269 261 9 316 325:

I 22 61 25 61 49 50 47 44 182 199 193 202 200 213 224 213 212 220 222 256 276 285 321 347 33
23 331 45 59 46 41 44 47 113 167 187 215 208 208 223 230 241 242 247 267 2 66 251 243 227 232

'24 242 271 286 283 267 265 191 240 259 257 256 273 272 260 259 258 254 275 278 277 291 288 306 332
25 345 322 15 340 30 19 343 338 les 213 215 241 255 278 258 286 300 311 318 334 346 357 11 35 ;
?.6 345 8 353 344 338 354 342 51 57 74 4 25 98 210 204 221 215 223 213 186 47 22 21 19 |:

! 27 29 41 41 41 40 90 159 169 164 181 193 206 201 203 223 226 233 246 236 224 227 231 231 231 !

i 28 226 205 177 60 57 33 161 194 108 198 198 206 209 207 207 208 211 222 215 204 186 189 197 193 |' 29 191 197 177 181 161 169 181 197 202 199 207 199 204 215 209 204 211 213 204 212 208 208 205 210 i
j 30 208 209 199 186 192 181 195 194 198 204 195 200 201 213 230 235 234 270 285 288 296 306 320 299
: 31 279 14 36 31 29 38 24 86 226 184 224 230 229 217 224 228 218 304 311 330 359 18 358 353

* Indiontee calibration of sensore
'

** Indicates invalid data ENECOTECE INC.
MR0hD (V1.0) 07/24/09

.

'
i
i
1

!

'

_ - , - - - , . - .,. _ , . . . - . _ _ . . .
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! EOURI.Y RORISCWTAL WIND DIRECTICW STANDARD DEVIATIN
DhTR - IW IRY 1989

BLANDING - trTAE
DWITS ARE TENTES 00* A femeT

BOUR W T M DAY

DAY 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 28 21 22 23 24 ATG
.

'

1 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
"

2 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** - ** ** **
1 3 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

4 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
5 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

; 6 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** '** ** ** ** ** ** ** ** ** **
* 7 .. ** *e ee ** *e ** ee se se ** ** ** ee ee ** ee ee- ** ** ee ** ee se se
' 8 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

9 ** ** ** ** ** ** ** 294 372 406 365 256 179 378 193 445 233 276 135 423 135 93 69 100 257
10 82 99 87 90 103 94 91 98 111 184 .144 138 131 159 161 123 139 108 91 73 66 70 102 145 112
11 231 63 156 93 115 636 171 143 218 141 129 165 144 323 159 193 108 154 159 84 347 620 67 476 212-

12 608 191 502 136 177 299 376 279 246 209 180 173 169 217 198 179 195 172' 216 89 230 180 192 200 234
13 152 305 560 90 50 52 224 340 335 316 314 359 371 303 296 406 347 357 391 90 326 372 195 423 291
14 411 214 90 66 520 769 344 86 139 235 540 276 400 319 335 455 234 147 160 315 92 326 246 140 286
15 216 68 135 237 630 200 132 126 201 177 196 212 194 25# 358 266 225 347 257 165 472 209 182 210 236
16 258 275 72 94 320 297 392 542 186 187 260 189 559 206 482 418 384 465 445 168 271 275 69 330 298;

f 17 373 233 281 141 195 198 301 673 177 647 536 426 445 406 421 370 17C 143 131 85 56 132 136 234 288
18 114 75 419 82 471 298 184 328 160 259 242 ** 225 194 206 192 1M 162 106 114* 179 101 73 82 194;

i 19 87 92 107 600 605 702 677 351 372 425 448 171 132 170 171 189 194 121 138 233 203 64 100 61 270
i 20 142 118 41 56 439 533 84 455 315 235 224 218 257 255 198 211 200 118 115 128 83 155 91 179 202
' 21 203 259 568 151 152 194 72 120 417 193 216 321 149 163 186 138 171 131 125 83 198 159 92 247 196

22 175 161 326 164 184 86 103 396 147 177 199 238 185 257 185 218 168 128 190 181 130 103 128 193 104'
23 677 205 106 120 64 55 111 370 173 179 212 180 180 253 165 175 130 141 99 95 90 106 78 82 169
24 90 95 86 106 96 100 551 254 153 123 129 207 167 209 182 184 175 140 101 99 82 83 228 452 171

| 25 127 175 394 192 79 171 145 308 640 492 314 258 312 303 248 196 213 165 151 71 113 454 563 598 278
26 192 207 216 156 46 207 280 463 -225 424 544 356 579 549 452 235 304 310 378 360 207 37 42 43 284'

27 48 145 81 48 86 299 234 137 141 180 151 21G 185 198 147 163 151 191 99 73 65 72 73 75 136 |,

; 28 54 141 542 117 202 112 547 136 116 116 155 144- 126 183 147 141 133 104 108 71 60 74 67 65 153
; 29 87 77 60 66 82 196 85 119 128 114 171 144 149 121 114 124 131 99 97 15 72 76 69 71 105

30 54 94 96 87 65 83 126 106 115 126 136 181 159 173 175 145 136 128 116 81 96 198 595 123 142
31 157 273 184 97 81 91 307 510 448 386 360 360 462 438 393 322 591 269 253 75 152 282 242 215 2903

i AVERAGE 206 162 232 136 216 257 252 288 241 258 268 236 255 262 242 239 215 193 177 141 162 184 162 206 216
* Indicates calibration of eenoore,

d ** Indicates invalid data ENECOTECE INC.
sanono (v1.0) 07/24/89. ,

;

A\t0LYSAR.PRT,
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'
HOURLY AVERAGED WIND SPEED
DATA RECORDED IW JUNE 1989

ntannING - UTAE
'UNITS ARE TENTES W A M PER SECXMD

EOUR W T M D&Y
'

___

; DAY 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 Ave
,

___ ___ __ ___ ___ __ __ ___ ___ _ _ __. ___ _ ___ ___ _ _ . ___ ___ ___ ___ _ _ ___ ___
| 1 41 31 26 39 38 30 18 13 27 31 31 43 45 39 44 39 37 32 31 21 3e 51 46 44 35 6

| 2 30 22 34 35 30 21 12 16 13 21 36 44 49 54 54 55 47 28 20 43 31 43 48 47 35
3 34 27 17 13 27 25 14 25 37 39 38 38 46 66 71 19 45 21 9 7 16 31 32 M 30
4 33 37 41 30 34 35 26 36 30 26 21 28 37 51 Se 49 51 39 15 e 6 31 34 25 33
5 30 32 28 31 37 29 29 41 38 34 34 47 49 49 47 56 64 55 50 51 47 22 13 15 39 ,

6 11 44 26 11 12 13 16 23 37 46 45 50 ?> 4 52 50 51 59 73 51 37 37 41 48 44 39
7 48 44 20 11 12 12 10 13 22 23 25 30 28 39 30 37 58 34 25 23 15 39 41 50 28
8 42 49 62 49 23 32 22 31 29 30 48 57 42 97 100 75 66 47 44 36 33 50 40 36 48

| 9 36 34 37 30 30 31 22 26 24 26 33 37 33 33 33 43 81 70 62 26 28 32 22 21 35
10 13 21 16 17 33 26 18 25 35 45 36 37 37 43 102 89 87 41 21 23 31 46 39 40 38
11 26 27 34 27 24 19 14 15 22 29 34 34 29 27 31 38 39 48 50 40 25 45 45 47 32

! 12 41 49 45 50 33 19 33 62 63 51 46 65 54 28 67 53 46 64 63 49 42 39 47 25 47 .

13 22 23 29 37 50 36 29 27 24 38- 68 67 63 69 78 80 67 66 Se 41 38 42 40 4e 4e !i

14 .19 38 38 40 35 44 28 28 56 56 49 39 28 27 23 34 22 47 50 39 37 42 42 42 38
15 28 38 32 36 34 19 23 38 32 29 29 33 28 28 37 45 32 34 28 31 23 22 25 37 31

,

; 16 20 13 26 28 21 17 14 38 66 70 70 68 89 98 77 89 81 75 67 68 50 45 52 39 53 |

17 30 19 23 31 34 25 19 25 24 23 30 34 38 39 32 33 41 39 39 35 21 40 50 48 32
: 18 41 36 26 35 26 29 23 31 29 30 33 31 29 41 40 47 39 43 29 26' 39 38 28 31' 33
| 19 38 30 34 20 37 28 21 22 33 40 31 47 69 67 81 74 72 84 84 78 75 80 61 39 52

20 27 36 20 14 18 14 21 17 38 51 64 90 101 105 107 105 93 99 90 70 54 36 27 , 97 St J

j 21 105 105 72 58 54 60 52 43 32 23 33 48 69 62 56 35 53 64 52 52 51 45 52 55 55
22 56 49 40 21 25 20 24 45 72 66 40 25 27 29 35 45 56 53 38 19 12 28 40 36 38
23 34 40 30 30 25 14 27 37 48 48 42 40 47 47 53 68 90 91 e5 SS 77 53 23 24 ' 48
24 14 21 38 38 39 35 21 12 19 43 46 49 63 59 53 58 73 80 65 59 35 16 21 32 41

| 25 31 12 31 16 18 27 18 48 46 57 56 59 67 56 64 46 83 71 02 5e 59 45 31 22 46
| 26 25 27 34 18 20 23 17 19 23 31 30 36 41 37 48 42 46 50 48 37 21 37 42 33 33

27 21 21 22 38 31 23 19 13 27 39 43 43 41 66 61 67 73 69 66 38 32 22 25 27 39 |
28 28 26 14 22 27 40 32 22 25 33 37 46 73 60 50 68 62 72 85 18 13 24 33 35 39 1

|29 39 26 27 32 22 27 22 30 20 29 26 46 66 60 56 46 44 59 37 43 31 43 39 32 18
30 19 37 16 28 26 20 23 26 32 27 33 48 62 59 47 54 56 57 55 37 20 23 28 21 36 |

, ___ ___ ___ ___ ___ __ _ ___ _ ___ ___ _ _ ___ _ _ _ ___ _ _ _ __ _ _ ___
! AVERAGE 33 34 31 30 29 27 22 28 34 38 40 45 50 53 56 55 58 57 50 40 35 38 37 37 40 )

* Indicates calibration of eenoore
** Indicates invalid data ENECOTECE INC.

maanan (Y1.0) 07/07/89
|
i

:
,

'
|

' _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _- _ _ __ ._ _ - . - _ . - . . ---
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. -

1

EOURLY AVWe m WIND DIRECTION
DATA NWmED 15 JUBE 1989

BIANDING - UTRE
UNITS ARE Dermere ARIBIUTE

'

E00R W T M DhY
--

____ _

DAY 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
; ___ __ __ ___ ___ __ __ __ _ _ __ _ ___ __ _ __ __ _ __ _ _ _ _ ___ _
j 1 357 355 26 339 326 ~ 308 283 222 166 171 177 181 209 212 204 201 217 236 290 341 347 3 354 340

2 355 35 340 310 3 26 80 150 83 144 188 219 217 229 217 209 221 239 269 278 311 347 7 1
3 341 318 250 27 37 3 340 180 205 209 217 245 354 320 144 173 236 226 166 105 44 26 26 53

' 4 48 40 35 37 39 35 38 129 150 169 183 215 255 219 219 216 230 230 234 334 26 30 8 96
5 38 35 43 46 47 48 114 171 171 208 226 193 205 201 194 219 219 220 229 227 230 226 63 47.

6 180 258 286 68 359 354 48 167 199 223 234 245 255 320 312 310 311 318 315 10 15 24 -15 22
7 31 16 26 352 272 5 46 106 99 214 255 227 188 232 208 228 221 221 213 177 70- 22 51 53
8 14 7 351 346 54 32 18 126 134 169 186 219 251 341 323 321 323 309 307 331 5 105 37 22
9 38 34 37 40 46 41 64 129 146 157 176 223 211 220 232 228 220 228 269 282 316 280 302 29

10 156 257 22 47 29 34 79 171 158 171 190 194 259 249 274 321 351 6 334 14 61 50 30 5
11 324 30 17 24 354 33 78 188 179 195 222 209 256 5 322 263 227 259 276 272 318 347 343 330

- 12 338 340 321 7 30 53 291 227 227 222 218 204 202 75 338 1 34 50 58 44 47 55 41 17I 13 23 2 53 27 44 41 35 49 104 356 330 326 326 319 324 335 12 23 15 21 20 9 12 19
| 14 3 348 15 13 2 8 22 80 156 153 178 165 134 106 104 303 314 21 26 20 18 7 16 22

15 20 18 27 16 6 87 120 143 160 181 166 171 204 208 214 224 234 261 273 329 26 36 336 235
'

16 214 305 39 41 59 53 85 183 191 210 220 241 243 245 243 245 255 266 259 266 279 283 281 295,

17 286 323 21 8 11 5 85 87 67 109 249 254 740 226 240 207 249 249 276 271 310 30 32 28
| 18 23 24 56 27 40 43 44 158- 140 155 162 161 165 222 231 224 235 223 223 306. 346 '7 28 17
1 19 11 48 333 37 30 37 48 140 172 201 194 200 212 210 253 254 245 254 233 253 228 234 259 274

20 255 254 154 74 64 120 53 89 176 193 214 215 224 247 245 231 254 269 268 275 279 288 335 3394

21 340 336 335 314 335 331 344 340 319 302 272 302 325 335 322 327 310 321 359 352 353 12 17 * 10
22 18 16 350 292 315 335 320 44 48 47- 42 38 274 276 248 236 223 216 230 257 66 40 25 30
23 34 27 38 42 66 59 169 154 162 173 180 197 215 214 221 208 245 229 229 316 340 357 32 16
24 295 49 24 31 29 4 12 200 180 203 207 227 222 208 222 226 226 233 '234 236 253 275 171 176
25 194 184 180 245 60 47 68 200 199 217 218 210 202 195 208 217 250 256 254 260 317 21 352 350
26 22 8 349 346 40 41 56 155 179 211 228 238 209 194 209 238 210 238 258 263 300 30 23 33
27 11 25 15 31 38 39 48 87 177 202 197 230 226 221 240 228 254 221 193 201 252 269 19 350
28 346 34 31 54 43 35 45 99 144 180 203 215 214 222 191 216 226 198 194 249 40 42 24 25
29 20 26 29 33 41 27 86 163 175 168 224 226 222 215 237 244 224 258 254 289 332 15 16 11
30 14 247 10 12 27 46 33 105 166 183 209 221 211 201 222 213 214 232 220 223 229 357 24 341

* Indientee calibration of eenoore
** Indicates invalid data ENECOfBCE IWC.

SARGAD (v1.0) 07/07/89

. . - ,
_ _ _ . _ _ - . _ _ . _ = _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~
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i EOURLY BORIEONTAL WIND DIRECTIOE STANDMtD DEVIATICE
DATA RECXMtDED IE JUIE 1989 -

BLANDING - UTAEa

UNITS ARE TENTES OF A DECEWE,

!

EOUR M T M DAT
_ - _ _

DAY 1 2 3 4 5 6 7 3 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 AVG
:

; 1 222 236 187 100 71 156 200 402 255 242 264 264 253 246 299 379. 299 298 329 208 104 301 203 53 232
2 340 277 483 178 158 414 680 302 441 372 301 240 220 234 247 266 226 462 250 91 217 63 242 152 286
3 291 481 563 411 53 208 363 254 137 207 206 425 248 259 259 478 253 345 429 152 '257 33- 51 178 273
4 169 104 49 81 75 64 122 234 241 292 3's 2 415 441 380 228 241- 177 143 467 517 354 115 557 623 269 ;
5 4f9 170 159 65 48 67 355 136 183 206 321 290 299 371 272 258 les 190 150 106 64 127 537 469 229

4 6 313 143 305 392 588 621 210 264 221 276 282 330 465 204 266 219 204 145 279 163 93 53 86 62 258
| 7 44 222 227 635 323 310 253 436 409 409 490 376 717 311 492 404 256 329 342 155 646 60 113 144 338

8 273 299 223 108 152 81 551 260 305 255 242 307 662 179 128 166 170 170 165 133 275 141 302 208 240
| 9 59 54 42 95 77 64 271 172 285 345 357 344 441 621 462 207 213 320 98 247 169 107 283 286 237

10 611 333 423 149 57 114 331 211 190 205 361 290 637 283 154 164 183 214 261 591 98 62 239 184. 264 )11 462 101 88 213 227 372 602 392 249 276 238 323 565 500 572 338 267 233 164 49 174 180 320 93 292
12 220 241 364 218 116 506 304 131 149 184 236 208 240 740 209 230 99 96 80' 76 86 73 131 392 222 ;
13 181 749 180 122 89 135 126 177 437 415 182 180 187 181 166 180 268 172 116 126 77 273 240 45 209

':

'
14 290 225 126 87 192 193 70 571 129 165 503 234 472 573 625 353 705 385 132 53 42 179 71 40 255
15 145 45 146 156 216 665 220 124 229 209 274 352 570 493 358 285 422 268 260 200 200 238 345 422 285'

16 641 497 99 84 125 128 424 149 91 153 183 250 136 179 211 170 159 132 140 116 81 73 76 89 183
17 216 208 435 230 254 187 648 419 405 582 368 454 430 549 423 394 454 233 201 89 407 79 50 47 323
18 37 137 409 55 96 99 274 158 220 235 258 277 376 350 315 323 301 222' 260 511- 60 253 124 54 225

'

19 115 166 469 131 66 92 86 430 184 224 270 215 170 147 176 186 253 189 106 140 104 162 173 148 183
20 191 280 204 558 313 327 189 466 146 141 129 117 173 170 177 129- 186 113 105 94 85 82 261 ,97 197i 21 90 92 99 140 126 89 101 247 198 445 358 205 119 137 136 291 202 132 276 168 168 151 96 151 176
22 65 96 195 295 158 391 291 145 110 131 374 534 735 491 332 234 148 167 139 160 550 164 66 71 252

| 23 55 48 87 104 164 496 381 200 183 201 241 227 335 293 284 187 140 170 136 411 116 190 368 213 218
1 24 534 229 310 127 172 292 417 724 440 240 273 249 195 215 266 287 174 139 95 84 69 571 227 153 270

25 351 573 403 771 145 66 516 115 189 187 169 260 190 212 231 306 163 128 114 103 381 229 255 368 268! 26 186 262 204 258 83 55 164 301- 311 287 420 488 369 481 300 357 221 215 170 los 206 121 52 161 244
27 496 311 134 30 53 74 131 502 203 213 223 344 353 193 256 178 158 236 244 305 94 116 307 254 225'
28 233 90 281 93 79 50 101 236 347 214 286 308 223 231 242 151 314 149 112 568 150 177 54 38 197-
29 52 184 138 60 63 60 445 179 281 290 406 255 218 208 292 388 301 203 165 131 280 261 41 105 209
30 420 414 290 161 249 102 65 339 192 321 281 217 191 225 254 288 190 164 119 84 415 333 40 405 240

Avew= 259 242 244 204 153 216 296 289 245 264 286 299 354 322 290 271 243 212 197 199 201 166 197 190 243
* Indicates calibration of eenoore

** Indicates invalid data EmtCOTBCE IWC,

mannan (V1.0) 07/07/99

A\JUNSAR.PRT
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TABLE B-1i
.

FREQUENCY OF WINDS BY DIRECTION AND SPEED
FOR

DATA PERIOD FIRST RALF 1989
UNETCO - BLANDING

TIME (NST): 0000-0400

SPEED CLASS INTERVALS (N/8)
------------------------------------------------------ NEAN

DIRECTION 1<1.5 1.5< 3 3< 5- 5< 8 8<11 >11 ALL SPEED
......... ...... ...... ...... ...... ...... ...... ...... ......

N .26 5.29 5.57 1.39 .00 .00 12.53 3.3
NNE .84 12.53 11.14 .28 .00 .00 24.79 3.0
NE 1.11 8.91 5.85 .00 .00 .00 15.88 2.6
ENE 1,39 1.67 .00 .00 .00 .00 3.06 1.7
E .56 .28 . 00 .00 .00 .00 .84 1.7
ESE .00 .00 .00 .00 .00 .00 .00 .0
SE .00 .28 .00 .00 .00 .00 .28 2.0
SSE .28 .28 .56 .28 .28 .00 1.67 4.5 |

8 1.11 1.95 1.39 1.39 .00 .00 5.85 3.2 I'

SSW .28 1.11 1.05 .28 .00 .00 3.62 3.2 |

SW .28 .84 .84 .00 .56 .00 2.51 4.0 |

WSW .00 1,67 .84 .56 .28 .00 3.34 3.9 )
W .00 1.95 .84 .28 .00 .00 3.06 3.0
NNW .28 1,39 1.11 .00 .00 .00 2.79 2.9
Nw .28 1.67 1.95 1.11 .00 .00 5.01 3.7
NNw .56 1,67 5.85 1.95 .56 .00 10.58 4.2

......... ...... ...... ...... ...... ...... ...... ...... ......
ALL 7.24 41.50 37.88 7.52 1.67 .00 95.82 3.2

1

CAIR (less than meter per socond) = 4.2
PERIOD MEAN WIND SPEED = 3.1 N/S .

I

,

ENECOTECH INC.
WIND 7/24/89

9
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TF.BLE B-2
*

,

FREQUENCY OF WINDS BY DIRECTION AND SPEED I

FOR
DATA PERIOD FIRST RALP 1989 I

UNETCO - BLANDING
TIME (MST): 0400-0800 I

l

SPEED CLASS INTERVALS (M/S) |
NEAN l--------------------------*---------------------------

DIRECTION 1<1.5 1.5< 3 3< 5 5< 8 8<11 >11 ALL SPEED |
......... ...... ...... ...... ...... ...... ...... ...... ......

1

N 1,39 4.17 2.78 .28 .00 .00 8.61 2.6~ l

NNE 1.39 8.61 5.28' .28- . ,00 .00 15.56 2.7 |
NE 1.67 15.56 4.44 .28 .00 .00 21.94 2.5 i

ENE 1.94 3.06 .00 .00 .00 .00 5.00 1.7 |

E 1.39 3.33 .00 .00 .00 .00 4.72 1.8
ESE .83 1.67 .00 .00 .00 .00 2.50 1.9
SE .56 1.11 .83 .00 .00 .00 2.50 2.4
SSE ,56 2.22 1.67 .00 1.11 .00 5.56 3.9
8 .00 2.78 1.11 .83 .00 .00 4.72 3.2
SSW .83 .28 1.94 1.11 .00 .00 4.17 4.0 |
SW .56 .00 .28 .28 .00 .00 1.11 3.0
WSW .00 .56. 1.11 .83 .00 .00 2.50 4.4
W .56 .56 .83 .00 .00 .00 1.94 2.5
WNW .83 1.11 1.11 .00 .00 .00 3.06 2.4
NW .28 1.67 1.94 .28 .00 .00 4.17 3.2
NNW .56 1.67 1.67 1.11 .00 .00 5.00 3.5

......... ...... ...... ...... ...... ...... ...... ...... ......

ALL 13.33 48.33 25.00 5.28 1.11 .00 93.06 2.8

6.9CAIM (less than meter per second) =

PERIOD MEAN WIND SPEED = 2.6 M/S

ENECOTECH INC.
WIND 7/24/89

|

|

|

|

. - - . _ _ _ . - _ - _ - - _ -
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TABLE B-3

FREQUENCY OF WINDS BY DIRECTION AND SPEED
FOR

DATA PERIOD FIRST HALF 1989
UNETCO - BLANDING

TIME (MST) : 0800-1200

SPEED CLASS INTERVALS (M/S)
------------------~~---------------------------------- MEAN

DIRECTION 1<1.5 1.5< 3 3< 5 5< 8 8<11 >11 ALL SPEED
......... ...... ...... ...... ...... ...... ...... ...... ......

N .27 .55 1.10 .27 .27 .00 2.47 4.3
NNE .27 .27 .27 .00 .00 .00 .82 2.2
NE .55 .82 1.10 .55 .00 .00 3.02 3.4
ENE .00 .82 .55 .27 .00 .00 1.65 3.3
E .27 .27 .00 .00 .00 .00 .55 1.8
ESE .00 .82 .55 .00 .00 .00 1.37 2.6
SE .55 2.75 .55 .00 .00 .00 3.85 2.4
SSE .55 4.40 3.30 .82 .27 .00 9.34 3.3
S .55 5.77 8.79 .82 .27 .00 16.21 3.4
SSW 1.10 3.30 9.89 6.04 3.57 .00 23.90 5.0
SW .55 2.75 7.14 2.47 .55 .00 13.46 4.0
WSW .00 .82 1.92 1.10 .27 .00 4.12 4.5
W .00 .82 .55 1.10 .00 .00 2.47 4.4
WNW .27 .27 .55 .00 .00 .00 1.10 2.8
NW .27 .27 3.30 1.37 .00 .00 5.22 4.3
NNW .27 .55 .82 2.20 .27 .00 4.12 5.3

......... ...... ...... ...... ...... ...... ...... ...... ......

ALL 5.49 25.27 40.38 17.03 5.49 .00 93.68 4.0

!

= 6.3CAIM (less than meter per second)
PERIOD MEAN WIND SPEED = 3.8 M/S

l'
|-
i

| ENECOTECH INC.
I WIND 7/24/89
|

1'

|

|

L

k

|'
1
1
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TABLE B-4
.

FREQUENCY OF WINDS BY DIRECTION AND SPEED
FOR

DATA PERIOD FIRST HALF 1989
UNETCO - BLANDING

TIME (MST): 1200-1600

SPEED CIASS INTERVALS (M/S)
------------------------------------------------------ MEAN

DIRECTION 1<1.5 1.5< 3 3< 5 5< 8 8<11 >11 ALL 8 PEED
......... ...... ...... ...... ...... ...... ...... ...... ......

N .00 .80 1.33 .27 .53 .00 2.93 4.8
NNE .00 .27 .27 .27 .00 .00 .80 4.2
NE .27 .53 .53 .00 .00 .00 1.33 2.6
ENE .00 .27 .00 .00 .00 .00 .27 2.8
E .00 .27 .27 .00 .00 .00 .53 3.3
ESE .27 1.33 .00 .00 .00 .00 1.60 1.9
SE .27 .53 .00 .27 .00 .00 1.06 3.5
SSE .00 .53 .00 .00 .00 .00 .53 2.3
3 .00 2.13 2.66 .80 .00 .00 5.59 3.3
88W 1.06 3.46 9.04 6.38 2.13 1.33 23.40 5.4
8W .53 2.93 10.11 5.85 2.93 .53 22.87 5.2
WSW .00 .80 3.72 3.99 2.93 .00 11.44 6.1 .

W .00 .53 1.60 3.99 1.86 .27 8.24 6.4
WNW .00 .53 1.33 1.06 .00 .00 2.93 4.4
NW .00 .00 1.33 6.12 .80 .00 8.24 6.2
NNW .00 .00 1.33 2.93 1.06 .00 5.32 6.1

......... ...... ...... ...... ...... ...... ...... ...... ......

ALL 2.39 14.89 33.51 31.91 12.23 2.13 97.07 5.3

CALM (less than meter per second) = 2.9
PERIOD MEAN WIND SPEED = 5.2 M/S,

|
l
L
t

ENECOTECH INC.
WIND 7/24/89

.

.

1

|

|

. . . . . - - . _ _ ._. _
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TABLE B-5

FREQUENCY OF WINDS BY DIRECTION AND SPEED
roR

DATA PERIOD FIRST HALF 1989
^

UNITCO - BLANDING
TIME (MST): 1600-2000

SPEED CIASS INTERVALS (M/8)
------------------------------------------------------ MEAN

DIRECTION 1<1.5 1.5< 3 3< 5 5< 8 8<11 >11 ALL SPEED
...__.... ...... ...... ...... ...... ...... ..__.. ...... ......

N .00 .27 3.81 3.00 .27 .00 7.36 4.7
NNE .27 1.09 2.18 1.36 .00 .00 4.90 4.0
NE .27 .54 1.36 .27 .00 .00 2.45 3.6
ENE .27 .82 1.09 .27 .00 .00 2.45 3.4
I .00 .82 .00 .00 .00 .00 .82 2.1
ESE .00 .27 .54 .00 .00 .00 .82 3.0
SE .54 .00 .27 .00 .00 .00 .82 2.0
SSE .27 .27 .82 .00 .00 .00 1.36 2.5
s .54 .27 1.36 .82 .00 .00 3.00 3.6

,

SFW 1.63 1.36 .82 1.91 .82 1.09 7.63 5.5
SW= .82 1.91- 6.27 5.45 3.54 .27 18.26 5.4
WSW .27 1.09 2.18 4.09 3.00 .00 10.63 6.0
W .00 1.91 4.09 4.90 2.45 .00 13.35 5.6
WNW .00 .82 1.63 1.91 .27 .00 4.63 4.9
NW .00 1.91 2.45 4.09 .54 .00 8.99 4.9
NNW .00 .82 3.27 3.54 .27 .00 7.90 5.0

......... __.... ...... ...... ...... ...... ...... ...... ......

ALL 4.90 14,17 3?.15 31.61 11.17 1.36 95.37 5.0

4.6CAIJi (less than mater per second) =

PERIOD MEAN WIND SPEED = 4.8 M/S

ENECOTECH INC.
WIND 7/24/89

|

- - - _ _ _ . - _ _ _ _ _ _ _ _ _ _ _ _ . - _ ._ -_ - .. . ._ - . __ ,



TABLE B-6
-

FREQUENCY OF WINDS BY DIRECTION AND SPEED
FOR

DATA PERIOD FIRST HALF 1989
UNITCO - BLANDING

TIME (MST) 2000-2400 !

SPEED CLASS INTERVALS (M/S)
...................................................... MEAN !

DIRECTION 1<1.5 1.5< 3 3< 5 5< 8 8<11 >11 ALL SPEED
......... ...... ...... ...... ...... ...... ...... ...... ......

M .83 3.58 10.19 3.58 .00 .00 18.18 3.8
MNE .55 7.71 14.88 .83 .00 .00 23.97 3.3
NE 1.10 3.58 2.48 .28 .00 .00 7.44 2.7
ENE .55 .83 .28 .00 .00 .00 1.65 1.8
E .00 .28 .00 .00 .00 .00 .28 2.5
ESE .00 .00 .00 .28 .00 .00 .28 5.0 ,

SE .00 .28 .83 .00 .00 .00 1.10 3.9 i
'

SSE .28 .00 .00 .00 .00 .00 .28 1.3
S .28 .28 1.65 .83 .28 .00 3.31 4.5 i

SSW 1.10 .00 .83 1.38 .55 .00 3.86 4.8 j

SW .00 .83 .83 3.03 .55 .00 5.23 5.7

WSW .00 .28 .83 .55 .00 .00 1.65 4.4
W .55 1.38 1.93 1.10 .00 .00 4.96 3.2
WNW .00 1.93 2.20 .83 .00 .00 4.96 3.5 |
NW .28 1.38 3.31 .55 .00 .00 5.51 3.5 |

NNW .28 2.75 6.89 1.65 .83 .00 12.40 4.2 i

I......... ...... ...... ...... ...... ...... ...... ...... ......

ALL 5.79 25.07 47.11 14.88 2.20 .00 95.04 3.7

= 5.0 iCALM (less than meter per second)
PERIOD NEAN WIND SPEED = 3.6 N/S i

ENECOTECH INC.
WIND 7/24/89

|

_ _ _ _ _ _ _ - _ _ _ _ _ , _ _
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TABLE C-1
,

,

FREQUENCT OF WINDS BY DIRECTION AND SPEED
FOR STABIL11T CLASS A

DATA RECORDED FROM JANUARY TET4 UGH JUNE 1989
BLANDING - UTAE

SPEED CLASS INTERVALS (KNOTS)
NEAN----------------------------------~~~~------------

DIRECTION 1,<3 3,<6 6,<10 10,<16 16,<21 >21 ALL SPEED
......... .... .... ..... ...... ...... .... ...... ......

N .43 2.15 2.58 .86 .00 .00 6.01 7.0
NNE .00 .43 1.29 .00 .00 .00 1.72 6.9
NE .43 .43 43 .00 .00 .00 1. 2.4 5.2
ENE .00 .86 .43 .00 .00 .00 1.29 5.8
E .00 .00 .00 .00 .00 .00 .00 .0
ESE .43 1,29 .00 .00 .00 .00 1.72 4.3
SE .86 1.29 .00 .00 .00 .00 2.15 4.2
SSE .43 3.86 1.29 .00 .00 .00 5.58 5.5
8 .86 4.72 6.01 .43 .00 .00 12.02 6.1
SSW .86 3.43 12.88 .86 .00 .00 18.03 6.8
SW .43 3.00 15.45 2.15 .00 .00 21.03 7.6
WSW .00 1.72 6.87 .43 .00 .00 9.01 7.3
W .43 2.15 3.43 .86 .00 .00 6.87 6.7
WNW .86 .43 2.15 .43 .00 .00 3.86 6.3
NW .00 .86 3.00 .86 .00 .00 4.72 8.2
NNW .86 .43 2.15 .43 .00 .00 3.86 6.5

.... .... ..... ...... ...... .... ...... ......

ALL 6.87 27.04 57.94 7.30 .00 .00 99.14 6.8

Calm (less than one knot) = .9%
Period mean wind speed = 6.7 knots
Percent occurrence for A stability class 10.7%

ENECOTECH INC.
SBWIND (1. 0) 7/24/89

i
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TABLE C-2
.

FREQUENCY OF WINDS BY DIRECTION AND SPEED
FOR STABILITY CLASS 5

DATA RECORDED FROM JANUARY THROUGH JUNE 1989
BLANDING - UTAH

SPEED CLASS INTERVALS (KNOTS)
................................................... NEAN

DIRECi' ION 1,<3 3,<6 6,<10 10,<16 16,<21 >21 ALL SPEED
......... .... .... ..... ...... ..-... .... ...... ......

N .00' .55 .00 .55 .00 .00 1.09 8.4
,,

NNF. 1.09 .00 .55 .55 .00 .00 2.19 6.7
NE .55 2.19 2.19 .00 .00 .00 4.92 5.7 >

ENE .55 1,64 .55 .00 .00 .00 2.73 4.6
E .00 .00' .00 .00 .00 .00 .00 .0
ESE .5b 1.09 1.09 .00 .00 .00 2.73 4.9
SE 1.09 2.19 .00 .00 .00 .00 3.28 4.4
SSE 1,64 3.83 3.28 .00 .00 .00 8.74 5.3
8 .55 6.01 8.20 .35 .00 .00 15.30 6.4
SSN 2.19 2.19 7.10 4.92 .00 .00 16.39 8.2
SW 1.64 1.09 6.01 9.84 .00 .00 18.58 9.6
WSW .55 .55 1.64 .55 .00 .00 3.28 7.4
W .55 .55 1.64 1.09 .55 .00 4.37 10.0
WNW .00 1.09 2.19 .55 .00 .00 3.83 7.9
NW .00 .00 3.83 .55 .00 .00 4.37 8.1
NNW .00 .55 2.19 4.92 .55 .00 8.20 11.0

.... .... ..... ...... ...... .... ...... ......

ALL 10.93 23.50 40.44 24.04 1.09 .00 100.00 7.7

.0%Calm (less than one knot) =

Period mean wind speed = 7.7 knots
Percent occurrence for B stability class 8.4%

ENECOTECH TNC.
SBMIND (1. 0) 7/24/89

.

,. - , , - - . - - . - . - , , _ . , , _ , .-- , _ . , , , , - .



TABLE C-3

FREQUENCY OF WINDS BY DIRECTION AND SPEED
FOR STABILITY CIASS C

DATA RECORDED FRON JANUARY THROUGH JUNE 1989
BLANDING - UTAH

SPEED CLAS8 INTERVALS (KNOTS)
NEAN--------------------------------------------------

DIRECTION 1,<3 3,<6 6,<10 10,<16 16,<21 >21 ALL 8 PEED
......... .... .... ..... ...... ...... .... ...... ......

N .00 .00 2.19 1.09 .00 .00 3.28 9.5
NNE .55 1.64 .55 .55 .00 .00 3.28 5.6
NE 1,64 2.19 1.64 .55 .00 .00 6.01 5.6
ENE .00 .55 1.09 .55 .00 .00 2.19 7.8
E 1.09 3.83 .55 .00 .00 .00 5.46 4.3
E8E 1.09 1,64 .55 .00 .00 .00 3.28 4.8
SE .00 3.28 1.09 .00 .00 .00 4.37 5.6
SEE 2.19 2.19 3.28 1.09 .00 .00 8.74 5.5
8 2.19 2.73 1.64 1.64 .00 .00 8.20 6.0
88W 2.73 3.83 2.73 5.46 .00 .00 14.75 7.9
SW 2.19 2,19 1.64 3.83 .00 .00 9.84 7.6
WSW .00 .55 2.19 1.09 1.64 .00 5.46 11.8
W .55 .00 2.19 1.64 1.09 .00 5.46 10.8
WNW 1.09 .00 1.09 .00 .00 .00 2'19 4.7.

NW .00 1.09 3.83 4.37 1.09 .00 10.38 10.7
NNW .00 .55 1.64 3.28 .00 .00 5.46 10.0

.... .... . ... ...... ...... .... ...... ......

ALL 15.30 26.23 27.87 25.14 3.83 .00 98.36 7.6

Calm (less than one knot) = 1.6%
Period mean wind speed = 7.5 knots
Percent occurrence for C str.bility class 8.4%

ENECOTECH INC.
SBWIND (1. 0) 7/24/89
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TABLE C-4
.

FREQUENCY OF WINDS BY DIRECTION AND SPEED
FOR STABILITY CIA 88 D

DATA RECORDED FRON JANUARY THROUGH JUNE 1989
BIANDING - UTAE

l

SPEED CIASS INTERVALS (KNOTS)
uIAN....... ..... .................................. -

DIRECTION 1,<3 3,<6 6,<10 10,<16 16,<21 >21 ALL SPEED

t

N .46 1.10 5.23 2.20 .37 .00 9.37 8.6
NNE .28 3.58 6.15' 64 .00 .00 10.65 6.7.

NE .83 5.23 2.39 18 .00 .00 8.63 5.5.,,

I INE .92 1.10 .18 09 .00 .00 2.30 4.2 |.

| E .55 .73 .00 00- .00 .00 1.29 3.6 i
.

ESE .37 .37 .09 00 .00 .00 .83 3.9.

SE .46 .37 .46 09 .00 .00 1.38 5.5
[

.

( sst .28 .73 .37 18 .55 .00 2.11 9.0.

8 .46 1,56 1.65 1.10 .18 .00 4.96 7.5
Ssw .46 1,29 3.40 3.76 2.20 .92 12.03 12.2
SW .28 1,47 3.58 3.40 2.20 .28 11.20 11.4
Wsw .18 .55 1.47 3.49 1.56 .00 7.25 12.3
W .09 .92 1.74 3.21 1.01 .09 -7.07 11.2
WNW .00 .73 1.38 1.01 .09 .00 3.21 8.5
NW .18 1.47 2.66 3.12 .09 .00 7.53 9.3
NNW .28 1.10 4.32 2.85 .83 .00 9.37 9.7

.... .... -__.. ...... ...... .... ...... ......

ALL 6.06 22.31 35.08 25.34 9.09 1.29 99.17 9.2

Calm (less than one knot) = 8%.

Period mean wind speed = 9.1 knots
Percent occurrence for D stability class 50.06

ENECOTECH INC.
SBWIND (1. 0) - 7/24/89 I
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-TABLE C-5 l

1

FREQUENCY OF WINDS BY DIRECTION AND SPEED

DATA RECORDED FRON JANUARY THROUGH JUNE 1989
'lFOR STABILITY CLASS E.
I

BLANDING - UTAR |,

,

|

SPEED CLASS INTERVALS - (KNOTS) I

.__..............____... __.___.....____........-- NzAN |
DIRzcTION 1,<3 3,<6 6,<10 10,<16 16,<21 >21 ALL SPEED
.____.___ . . . . .... ___.. ....... ...... .... ...... ......

N 1.27 6.01- 5.39- .00 .00 .00 12.66 5.3 i

NNE- 1.58 16.46 14.24 .00 .00 .00 32.28 5.9 :
NE 1.90 11.71' 4.11 .00 .00 .00 '7.72 4.9

ENE 1.58 . 27 .00 .00 .00 .00 2.85 3.1
L, E .00 .95 .00 .00 .00 .00 .95 4.1 )

.ESE .32 .00 .00 .00 .00 .00 .32 2.9
SE .00 .32 .00 .00 .00 .00 .35' 3.5

.

SSE .32 .63 .00 .00 .00' .00 .95 3.8
8 .95 1.27 2.22 .32 .00 .00 4.75 5.8
SSW 1.90 .32 1.58 .00 . 00 .00 3.80 4.7

.SW 1.27 .63 1.27 .00 .00 .00 3.16 4.7
'

L WSW .00 1.27 .63 .00 .00 .00 1.90 4.8
W .00 1.58 .32 .00 .00 .00 1.90 4.8
WNW .63 2.53 .95 .00 .00 .00 4.11 5.1

NW .32 1.27 .63 .32 .00 .00 2.53 6.0
I' NNW .63 1.58 4.43 .00 .00 .00 6.65 6.5 ,

.... .... ____. ...___ ...... .... ...... ..____

ALL. 12.66 ^7.78 35.76 .63 .00 .00 .96.84 5.4

3.2%Calm (less than one knot) =

Perle d mean wind' speed = 5.2 knotse

Percent occurrence for E stability class 14.5%
,

(

1

l'
i

ENECOTECH INC.
SBWIND (1. 0) 7/24/89
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|| TABLE C-6
-. :,

FREQUENCY OF WINDS BY DIRECTION AND SPEED
FOR STABILITY CLASS F' -

DATA RECORDED FROM JANUARY THROUGE JUNE 1989
BLANDING - UTAR

SPEED CIASS INTERVALS (KNOTS)
...._............ ........__...................._- MEAN

DIRECTION 1,<3 3,<6- 6,<10 10,<16 16,<21 >21 ALL SPEED f
;

......... _... .... ...._ ....__ ______ ____ .._. _ .._...

W 1.71 13.14 .00 .00 .00 .00 14.86 4.2 :

NNE. 6.86 10.86 .00 .00 .00 .00 17.71 3.3 |
NE 3.43 5.71 .00 .00 .00 .00 9.14 3.5
ENE 2.86 .1.71 .00' .00 .00 .00 4.57 2.8
E 1.71 -.00 .00 .00 .00 .00 1.71 2.0 .;

ESE 1.71 .00 .00 .00 .00 .00 1.71 2.1 |

SE .00. .57 .00 .00' .00 .00 .57 3.9 i

SSE- 1.71 .00 .00 .00 .00 .00 1.71 2.1 j

S 2.29 1.71 .00 .00 .00 .00 4.00 3.1 i

SSW 6.86 .00 .00 .00 .00 .00 6.86 1.8 i

SW 2.86- 1.14 .00 .00 .00 .00 4.00 2.2 i

WSW .00 '2.29 .00 .00 .00 .00 2.29 3.7 .|
W 2.29 3.43 '. 0 0 .00 .00 .00 5.71 3.1 ;

WNW 2.29 1,71 .00 30 .00 .00 4.00 3.5 {
i

NW 2.86 2.29 .00 .00 .00 .00 5.14 3.1

NNW 1.14 5.14 .00 .00 .00 .00 6.29 4.0 'l
..__ ___. _.... __._.. __.... .... ...._. ......

ALL 40.57 49.71 .00 .00 .00 .00 90.29 3.2

Calm (less than one knot) ' = 9.7%
Period mean wind speed = 3.0 knots

'

Percent occurrence for F stability class 8.0%
!

ENECOTECH INC.
SBWIND (1,0) 7/24/89 |
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