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Re: Reporting required by Radioactive Materii 8/ M

License #SUA-1370, Amendment No. 1 g, g D,,
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.

MDear Mr. Scarano: N g
Pursuant to License Conditions 20 and 21, Cotter Corporation submits s

the enclosed information which pertains to the TL Laach pilot plant at the
Charlie Ore Body site, NEh Section 36, Township 45 North, Range 77 West,
Johnson County, Wyoming.

I. License Conditions 17 and 21 - Radiological and Environmental Sampling
Data

In accordance with License Condition 17, a radiological safety and environ-
mental monitoring program was conducted during the 1980 pilot plant operation.
The following tables sumarize the test procedures and results.

.

Table i

Radiological Monitoring Program
For Test No. 2 of the Cotter Uranium Pilot Plant

/ (Pilot plant sampling N
locations) j

| 2. 3
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A. General Air Monitoring

1. Interior of Pilot Plant Building - One hour high volume air I

sample taken twice during July and August 1980 at locations 1-3.
Analyze for U-nat. I

2. Interior of Pilot Plant Building - One hour volume air sample |
taken once during July and August 1980 at sample locatic is 1-3. '

Analyze for Ra-226 and Th-230.

3. Interior of Pilot Plant Building - 48 hour sample taken once
during July and August 1980 at location 2. Analyze for Rn-222.

4. Ore Storage Pad / Crusher Area /0re Feed Hopper - One hour high
volume air salaple taken onca during July and August 1980. Analyze >

for U-nat.

B. Personnel Monitoring ,

1. Breathing Zone - An eight hour sample will be collected for the
pilot plant front-end loader operator once sometime during July and

i

August 1980. Analyze for U-nat. r

;

2. TLD Badges - Worn by all pilot plant personnel for the entire
45 day test period.

3. Urinalysis - All personnel involved in crushing, precipitating,
filtering and packaging will be sampled sometime during July and
August 1980. Analyze for U-nat.

4. Gamma Survey - Pilot Plant work stations will be sampled twice !
sometime during July and August 1980 using nand held scintallometer.

Table 2 - !

- Analytical Results of Radiological Monitoring Program
1980 Pilot Plant Operation !

A. General Air Monitoring

1. Interior of Pilot Plant Building, Uranium
JULY

SAMPLE N0. LOCATION JRANIUM CONCENTRATION '

(U-nat)aCi/mi !

1 Pilot Plant 1 6.48 x 10-12 |
132 Pilot Plant 2 41.38 x 10123 Filot Plant 3 1.15 x 10-

,

o
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AUGUST
SAMPLE N0. LOCATION URANIUM CONCENTRATION

,

___ (U-nat)-uCi/ml '

1 Pilot Plant 1 1.38 x 10-13
2 Pilot Plant 2 41.38 x 10-13
3 Pilot Plant 3 1.43 x 10-13

The standard for restrictpg area U-nat exposure according to 10CFR f
20, Appendix B ix 1 x 10 ' ,.Ci/ml for insoluble uranium.

A. General

2. Interior of Pilot Plant Building, Th-230 and Ra-226

230 226 ;SAMPLE N0. LOCATION THORIUM RADIUM
-uCi/ml uCi/ml

7

1 Pilot Plant 1 1.8 x 10-13 3.5 x 10-13
13

2.2 x 10 13
3.5 x 10-132 Pilot Plant 2

3.1 x 10- 2.5 x 10-133 Pilot Plant 3

The standard for Th-230 and Ra-226 are 1 x 10-Il and 5 x 10-IIuCi/ml,
respectively, according to 10CFR20, Appendix B.

3. Interior of Pilot Plant Building, Rn-222

Locati9n 2 Rn-222Coggentration
5.9 x 10 ' -uCi/ml

Maximum allowable Rn-222 concentration according to 10CFR20, is 3 x 10-8
uCi/ml.4

4. Ore Storage Pad, Crusher & Hopper Uranium '

DATE URANIUM CONCENTRATIONS
U-nat in eCi/ml

July 2.76 x 10-13
August 2.81 x 10-13

The restricted area standard for U-nat exposure is 1 x 10-10,Ci/ml
for insoluble uranium as per 10CFR20.

<

e
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i

B. Personnel Monitoring

1. Breathing Zone Samples for Front-end Loader Operator *

URANIUM CONCENTRATION4 '

U-nat .uCi/ml [
~

July 3.22 x 10-12 |
August 1.56 x 10-12

*The 10CFR standard is 1 x 10-10

2. TLD Badges
,

'. advertantly, all TLD badges worn by Cotter employees during the 1980
operations were exposed to x-ray radiation during an airport baggage check.
Cotter's Radiation Safety Officer has stated that a. properly weighted
extrapolation of the Gamma Survey information verifies that employee
exposures were below the 10CFR20 standard. Using the highest recorded
Gamma reading observed 0.05 Mr/hr, and an unusually long and conservative
work schedule of a 10 hour shift and a seven day week, the RSO calculated
the following employee exposures.

0.05 Mr/hr x 10 hr/ day x 7 day / week = 3.5 Mr/hr week

Given the week project life, yearly gamma exposure extrapolated from these
ore data are considered to be low.

3. Urinalysis Samples Collected in July '

EMPLOYEE NAME U-nat.ug/ liter

Davis, M (5
Hamel, B. <5 -

Streeter, J. <5
Hermans, V. 7

I

.

__
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4. Gamma Radiometric Survey '

.
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Date: Aucust. 1980

4. Ganea Radiometric Survey
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Table 3
Analytical Results of Environmental Montoring

i
A. Particulate Monitoring

1. Airborne Uranium i

Environmental air samples were collected during August,1980. The analytical
results of the environmental air samples are sumarized below.

.a:

Date U X 10-15.uci/ml

8/1/80 1.53
8/3/80 2.12
8/5/80 1.41
8/l1/80 1.04
8/13/80 0.71
8/15/80 1.91
8/17/80 1.95 '

8/19/80 1.54
8/21/80 1.16
8/23/80 1.04
8/25/80 0.91
8/27/80 0.83
8/29/80 0.83

1.31 0.47

2. Airborne Radium

Date Ra226 X 10-16 uCi/ml
*

! 8/1/80 1.2 1.8
8/3/80 7.8 8.6
8/5/80 1.8 2.5
8/11/80 3.7 3.1
8/13/80 1.2 4.9
8/15/80 0 7.4
8/17/80 9.2 11.0
8/19/80 2.5 7.4
8/21/80 6.1 6.1

'

8/22/80 4.7 5.5
8/25/80 3.1 3.7
8/27/80 4.3 9.2
8/29/80 0 6.9

3.51 : 6.01
:

.
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3. Airborne Thorium

Date Th-230 X 10-16 uCi/ml
"

8/15/20 0 1.8
8/17/80 02 1.8
8/17/80 0 1.8
8/21/80 1.9 2.8

'

8/23/80 0.7 2.2
8/25/80 0.7 2.2
8/27/80 0 1.8

.8/29/80 0 e 1.8
0.4 2.03

Data for Pb210 and Po210 are not available for the Charlie pilot plant
opero tions.

4. Atmospheric Rn-222 |
Radon Concentration

Test Period Station No. (pCi/l 2 sigma)

6/20-6'30/80 1 0.28 0.05 |
2 0.19 0.04 1

3 0.31 0.06 !

4 0.15 0.03 '

7/21-8/31/80 1 0.18 0.04 |

2 0.29 0.05 1

3 0.25 0.05 |
4 0.17 0.04

|
8/21-8/31/80 1 0.18 0.04

2 0.06 0.01
3 0.05 0.01

; 4 0.14 0.03
(See attached graph)

'

Pursuant to the requirements of License Condition 21, Amendment No.1,i

a summary of the radiological and environmental monitoring data for the 1979
TL Leach Pilot Plant operation are attached hereto as Exhibit 1.

License Condition 21 - Project Completion Reports

Tne TL Leach project summary reports prepared by Holmes & Narver for both
tests are enclosed herewith.

.
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II. License Condition 22 - Tailings Column Leach Test
L

'

The following is a discussion of the leach column tests conducted pursuant
to License Condition 22, and is a presentation of the analytical results i

using tailings samples collected in 1980. This section is submitted without
reference to previous submittals. The test procedures and observations !
are discussed, and the data are summarized.

A. Solubility Test
'

The column test consisted of three phases; solubility, leach potential and
-rain tests. The procedure and results for the solubility tests are summarized

below.

1. Dry materia ~. at 45-50'C overnight.
2. Weigh and pack required amount of solids into columns.
3. Fill column with " Charlie Water" to 21" above solids and note the5

liquid level and volume.
4. Drain immediately.

, a) Allow to drain at least a half hour after no visible water
i level in column.

b) Add deionized water to effluent to adjust volume to ori-
ginal volume added. This was not done,

c) Assay effluent for:
1) Fee Acid (H SO ) - nil. ;2 41

i 2) pH.
3) Conductivity. |

4) Metals: Ca, K, Na, U,t:g, Se, Ba, Cu, A1, Mo, i1

V, Cd, Fe, Pb, Mn, Ni, Zr, As, Co, and Cr.
5) Isotopes: Pb210, Po210, Ra226, Th230. i

Table 4 t

Charlie Pit Solubility Tests

Column #1 1st Test 2nd Test
M1 H2O Added M1 H 0 Drained M1 H O Added Volume Recycled

3 2

Column #1 -

12LPR 2,807 ml 1,520 ml 700 ml 733 ml |
< .

Column #2 3,070 ml 1,845 ml 620 ml 648 ml
12LPR #2 |

Column #3 3,150 ml 1,735 ml 700 ml 385 ml
Run 11 #1

Column #4 2,519 ml 1,260 ml 700 ml 338 m1 t

Run 11 #2
t

Column #5 4,525 ml 885 ml 700 ml 300 ml
Millers #1

,

Column #6 4,500 883 ml 700 ml

,

- , - - - . r .v- n
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Table 5
*

SOLUBILITY TEST RESULTS

(in parts per million)

U0Sample Uug Free Copd
,

%
3g

/ml Al Ni Co Cu Mo V Fe Mg Ca Zn pb K Na Acid pil Mr Cr Cd Ba

*

13
-

iiiller 0.009 11.4 <.5 <.5 <.5 (.2 1.0 71.8 85.3 645 4.5 <.5 19.52 394.3 NIL 3750 3.7 14 .7 41.0 ..I (1.0 .009

12

riilledD.004 i. I <.5 C.5 <.5 <.2 <.5 65 9.3 102 <.5 <.5 3.21 256.1 NIL 1350 8.07 (.5 <l.0 .I (1.0

di

itun II 0.022 22.5 <.5 <.5 (.5 <.2 .5 17.0 57.0 651 <.5 <.5 8.2 321.5 NIL. 3450 3.21 9.5 si.0 .I (8.0 .032

'

#2
Hun II 0.025' 9.4 (5 c.5 <.5 42 45 10.3 62.0 650 <.5 <.5 8.85 305.9 NIL 3200 3.2 10.2 <l.0 ..I <,1. 0

#1
12LPR 0.04l 9.8 <.5 4.5 <.5 G2 I.9 50.1 '95.4 662 <.5 (.5 11.86 370.9 NIL 3900 2.94 10.4 <l.0 .I <l.0 .025

*

#2 r

,

12LPR 3.034 2.1. 7 <.5 <.5 <.5 1.2 .8 39.3 79.7 671 4.5 . <. 5 10.91 34 7.2 NIL 4100 3.04 8.8 <l.0 .I <l.0
A

-

:

.

i
-

| -,

|
1

4

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



__ _ _ _ . _ _ _

. .

Page Elev:n

,

I

B. Leach Potential Test

The leach potential tests followed the procedure outlined below.

1. Add known amount of " Charlie Water" back to column.

2. Keep track of drainage to determine " absorption" or " natural per cent
moisture" of tcils in column. i

3. Each day drair. one liter of effluent from bottom of the column and
pour into the top.

A) Take a 10 m1 sample from the drainage and assay for U 038
and pH.

B) Replace with 10 ml of " Charlie Water".

4. After seven days.

A) Drain all columns.
~

B) Collect and measure volume.

C) Assay for parmeters in Table 5.

Table 6
Leach Potential Test

Volume Recycled ;

12LPR RUN #11 MILLERS
Day # 41- #2 #1 #2 41 42

- 1 350 455 370 302 238 403' .

2 350 430 318 260 198 375
3 340 472 294 245 175 418
4 420 510 381 285 190 375
5 360 500 423 290 160 - 170
6 172 330 170 142 70 401
7 420 465 390 300 189 357
8 365 510 315 265 145 390
9 440 500 390 328 160 370
10 452 480 412 330 170 390

.11 375 :Final Volume 795 ml 705 ml 860 ml 715 ml 640 ml 735 ml

.

, , w., . - - ., a-_.
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Table 7 .
,

LEACll POTENTIAL TEST - EFFLUENT U CONCENTRATION AND pil

Column Column Column Column Column Column
'

#1 #2 #3 #4 #5 #6
Recycle # (12LPR 1) 12LPa 2 Run il i Run 11 2 Millers | Hillers 2

i

I 49.2 ppmU 42.9 22.9 29.1 11.4 8.9
pil 2.88 2.93 2'.93 2.99 3.66 3.47

2 46.7 41.6 22.4 23.0 10.8 5.4
'

pil 2.85 2.93 2.95 3.01 3.57 3.44

3 39.7 39.7 19.1 21.7 8.9 12.4
pil 2.80 2.93 3.04 3.12 3.69 -

4 18.9 18.9 9.5 10.7 4.7 11.3
pil 2.90 2.95 3.18 3.30 3.64 3.43

5 35.7 39,2 16.9 19.4 9.3 9.8
pli 3.50

6 31.3 39.5 16.4 18.2 84 9.0
pli 2.88 2.89 2.99 3.06 3.59

7 29.3 32.7 18.2 18.2 8.5 10.3
pli 2.92 2.91 3.20 3.26 3.69 3.66

8 28.5 30.8 17.3 16.8 9.0 8.8
pli 3.69

9 14 .2 33.7 16.4 17.7 8.3 12.5
pli 3.06 3.00 3.21 3.29 3.92

10 26.0 31.0 17.3 16.9 7.8 7.0
pli 3.10 3.02 3.35 3.46 3.85

11 24.4 28.4 14 .8 15.9 6.8 7.1

:

i

. .
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,

C. Precipitation Infiltration Test

"R5in" testing involved the addition of deionized water to duplicate rain
. water leaching.

1) Fifteen inches of " rain" were added over a period of five days. ;

2) Ccnstant drainage through the columns was maintained.,

3) Each day drainage was collected separately and the pH checked.

4) At the completion of the five days the samples were composited and
run for the parameters in H.C.

i

f
'

Table 8
Rain Tests - Volume in M1

Day # Col #1 Col #2 Col #3 Col #4 Col #5 Col #6

1 105 90 100 117 56 100
2 81 78 69 79 69 80
3 97 92 90 97 90 98
4 83 81 87 84 80 480
5 160 160 170 175 178 422,

Total ml
,

Drained 526 501 516 552 473 1180>

Table 8
p Rain Tests - pH .

Day # Col #1 Col #2 Col #3 Col #4 Col #5 Col #6

1 2.98 2.93 3.04 3.03 4.23 3.56
2 3.09 2.95 3.18 3.26 4.19 4.56
3 3.00 2.89 3.14 3.16 4.00 3.78
4 3.06 2.96 3.16 3.18 4.07 3.45
5 2.90 2.91 3.05 3.05 3.78 3.64

.

1

!

!

j -

,
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.

'
. .

CHARLIE _ PIT COLUMN WORK !

. ,

SOLIDS DATA:

Table 9 [

Dry Weight % Natural
of Soldis Moisture End of Test

Column #1
(12LPR I) I1629.3 g 18.41%

'

Column #2
(12LPR 2) 11933.6 g 19.41% i

,

Column #3
(Run Ii 1) 11068.4g 19.71:

Column #4
(Run 2)

II.31!,3g 11.38

Column #5
(Miller's 1) 13,027.8g 17.65%

Column #6
(Miller's 2) 12,217.0g 19.I1%

. .

e

'

' _ . 2
o '

. . _- - 2, -,.

'
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Pursuant to License Conditions 15,19 and 20, the tailings have been transported
to Rocky Mountain Energy Co.'s Bear Creek Mill, the portable crushing faci-
lities and equipment has been properly decontaminated and removed from the
site, and, as of April 27, 1981, plant site clean-up, building removal, and
site grading and tor ailing operations were underway.

On September 9,1980, after contacting and receiving approval from Rocky
Mountain Energy Co., Cotter's contractor, TIC, Inc. , commenced tailings
transport operations from the Charlie test site to the Bear Creek tailings
pond. The tailings transport operation was completed on September 17, 1980.

Pursuant to License Conditions IS & 20 and in accordance with Annex C,
" Guidelines for Decontamination of Facilities and Equipment Prior to Release
for Unrestricted Use of Termination of Licenses for Byproduct source or
Special Nuclear Material", all equipment and the pilot plant building have been
washed down with high pressure water and detergent. The portable equipment,
including the crusher, mixing drum and conveyors were removed from the site.
Wash solutions were contained and evaporated, and the residue was transported
to the waste dump. The pilot plant building is presently being dismantled
and will be removed by May 31, 1981. By late fall, 1981, the pilot plant
site will have been graded, topsoiled, seeded, fertilized and mulched.

If you have any questions regarding this project completion report, please
contact me at your earliest opportunity.

Sincerely,

Tim Smith
"upervisor of Environmental Activities

TS/cj .

.

*
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( TL LEACH PILOT PLL'iT STUDIES OF CHARLIE MINE OREa

5
'

e

INTRODUCTION

f
In 1977, laboratory-scale TL leach tests were made using core
samples of the Charlie are body. Excellent extractions (97-98";

residual U 0 of 0.003'and less) were obtained in beds 36 to 5733
inches high in 3.5 inch 0 columns. The percolation rate permitted
rinsing to the high extracticos in three to four days. The con-

clusion of that study was that Charlie ore is amenable to TL leaching
and it was reco= ended that tests be carried out with S-10 ton
batches of ore.

E
E:

Subsequently, Cotter decided to build and operate a pilct plant
4 capable of processing 25 tons of ore a day. This plant was designed
E

and built by Holmes & Narver in the first half of 1973 and uns

operated by thes during November and December, 1979. This report
describes the pilot plant runs and the associated laboratory studies.

~

[ -

I
L

n.p
c.

*
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PROJECT 03JECTIVES{
w

A plant was designed and built to =eet the process conditions of the flow&
M sheet included as Section 3. The general operating criteria were:

f Nominal Operating Rate 25 tens per day

Operating Time - Crushing one half shift

Operating Time - Mixing i shift

Operating Time - Leaching 3 shifts

Operating Time, days per week 7

Ore Moisture Content 9.5 percent

Ore Uranium Content 0.102 percent,

Ore Bulk Density 34 pounds per cubic foot,

Cured Ore Bulk Density 74 pounds per cubic foot

The design included the capability of varying:

k
w

Crushed Ore Size (Minus 1 inch, 3/4 inch, and 1/2 inch)
ff'. Leaching Schedule
E

Acid Addition (cure and total)
Rinse Time

Depth of Bed (to 6 foot maximus)

Leach Solution Flow Rate
-

.

The plant was to be operated over a 90 day period. The initial plan was to
cceplete operations before freezing weather set in, but the lack of ore

,

from the Charlie deposit until November 4, 1979, forced operation under sub-

freezing conditions. The additien of shelters and heaters permitted operation,
but the extra attention needed to do so detracted f rom the experimental
program.

: C:
E
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In the time available 17 tests were made with 25-ton lots of Charlie ore.E
y Problems were encountered, such as flooding and low percolation rates,

but meaningful results were obtained, as described below. By the last few

y runs, solutions to these problems seemed to have been found. In Section 9

equipment and ocerating changes that would permi:: smoother operation are
described.

An unexpected problem led to overdosage with sulfuric acid in the curing
step in seven of the runs. In the first few runs, high residual uranium

r contents were reported in the tailings. The colorimetric uranium procedure
'a gave good results with leach liquors, but seme ccmponent of the ore interfered

with the assay of solids. Residual uranium appeared to be 0.02*: U #3S
higher, whereas, it was actually in the order of 0.003" U 0 , m solids

33
were subsequently analyzed by an alternative procedure.
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{ SUSE!ARY

ti

g, 1. Seventeen 25-ten batches of the first are exposed at the Charlie ora

W deposit were treated by the TL leach process.

2. Nine runs resulted in residual uranium contents in the tailings of less

than 0.01% U 0 . The recoveries ranged f rem 76% to 91' , depending on33
the uranium contents of the heads, which were 0.032 to 0.0618% U 0 i"

38
these runs.

[
3. The vanadium contents of the ore samples were about the same as the

uraniu:. contents, and vanadium extraction paralleled uranium extraction.
- Residual vanadium contents were in the range 0.016% tc, 0.034*; V 0. in

23
those runs in which vanadium extraction was good.

I
4 Rinsing ti=es to get high recovery decreased during the testing period,

E
g and 91% recovery (0.006% residual U 0 ) was obtained in 54 hours of

3g

rinsing and 14 hours of dre ning the the last run.

5. Curing conditions necessary for a high degree of solubilization dirfered

among the are grades. "High-grade" ore, which is scmewhat more refractory,
required about 100 pcunds of sulfuric, acid and less than 8 pounds of

r sodium chlorate per con of ore and 24 hours of curing. Higher dosages
A

,

of acid were not necessary and were even harmful.

6. Laboratory studies corroborated the pilot-plant results.

7. Additional pilot-plant runs are needed to get data for design of a
ec=mercial plant.

.w
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CONCLUSION

I

[
- This test program, although cut short by cold weather, has shown

L that TL leaching can give the uranium extraction en 25-ton batches

of ore that had been demonstrated on a bench-scale using core
samples frem the Charlie ore deposit.

Sulfuric acid and sodium chlorate required in the cure will be

in the order of 100 pounds per ton and '+ pounds per con respectively.
% Ihree days of rinsing and draining should be adequate.
U.i

($ Further work is required to obtain detailed design information
I on productivity of a bed as a function of bed height and spray

characteristics. Additional tests should evaluate the recycle
of interliquor as a seans of leaching additional uranium during
the rinse step. Filtrate frem the precipitatien of crude yellow

cake also should be recycled to reduce both the volume of process
water required and salt buildup in the system.

[
l

,I
'

.
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LABORATORY STUDIES

.4

5 Two ypes of bench-scale studies were made in conjunction with the pilot
P plant leach tests: (1) cure tests, in which the degree of solubili:ation

of uraniu' as determined af ter varying the dosage of reagents and the
time .ad (2) leach tests of ore frem a plant cure pile or frem a laboratory
cure. These tests were designed to show what cure conditions were optimum
for the ore being processed and whether a pilot plant test could be expected
to give optimum results.

[ SOLU 3ILIZATION STUDIES

procedure. In a typical test, 500g of ore was mixed with the desired a=ounts

of sulfuric acid, water, and sodium chlorate in a plastic bag and set aside
to cure for a specified period of time. In one series of tests at the pilot

plant, e;nples were placed in cure piles to solubilize the uranium at the
elevated temperatures of the 25 T batches of cre. Temperatures of the cure

piles were in the range of 95-135 ? throughout the cure step due to the
heat of reactica and Icw heat loss to the surroundings. Cure temperaturesp

E for the other solubili:ation studies at the pilot plant were ambient. 35-50 F,

and 70 F at the Hol=es & Narver laboratory. After the solubilization step,
the ore was slurried in either 500 ml or 1,000 ml of water and filtered under

vacuum. The ore was washed twice under vacuum with 250 ml portions of water

I. acidified with sulfuric acid to completely remove soluble uranium. The. .

residue was dried, ground, and analyzed for uranium as U 0 by neutron33
activation--delayed neutren counting. Combined filtrates were analyzed for
uranium as U 0 either spectrophotometrically or by neutron activation.33
Scme filtrates were also titrated to determine acid concentration from which
E,50, censumption was calculated.

4

Ore. Ore was delivered to the pilot plant and graded as " low", " medium", and
"high" grade ore. Sa=ples were removed frem these individual piles with a

G
W
-
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( shovel, mixed, and crushed by hand to < 1 inch. Calculated heads of these
b

three grades of ore were in the range:
S
E Low Grade: 0.0354-0.0840% (0.0468% average for 58 tests)

Medium Grade: 0.0800-0.103% (0.0897* average for 9 runs)
1 High Grade: 0.0715-0.107" (0.0869% average for 9 runs)

"High" grade ore was slightly reddish gray in color. The ore contained a
s=all quantity of carbonaceous material laced with small crystals of pyrites.
The organic materials did not contain unusual concentrations of uranium as
=easured with a radiation counter. The " medium" grade ore was reddish brown

g in appearance with a smaller amount of carbonaceous material than the "high"
L grade ore. " Low" grade ore was gray with no organic material or pyrites.

All three types of ore were moist and could be easily crushed to a fine sand.

The classification of the ore into three grades Jas somewhat arbitrary.
k The range of uranium asscvs within each group was broad and there was noM

sharp distinction s=ong the different types of ore. %' hen different samples
[,] f rom the same grade of are were cured under identical conditions, significant
E differences in % U 0 recoveries and taiJ s analyses were observed. Hence,33

in comparing results of different tests, the overall trend was more significant
than small variations among a limited set of data. For example, the following
tests were conducted in duplicate on different samples of " low" grade ore.

I -

Ore H SO NaC10 30 % Recovery3 4 3 3g
Sample #/T d/T Tails

A 100 2 .0042 89.0
A 120 2 .0038 89.3
A 140 4 .0025 93.4

1

0

g e-2 .
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% 4

Ore H S0 NaClO 0 " " #7*2 3 3 33
Sa=ple #/T #/T Tails

{.
E 3 100 2 .0063 84.0

3 120 2 .0084 82.5

3 140 4 .0051 88.0

Within each set, the trend was identical. Solubilization of uranium was

about the same at 100 and 120 #/T sulfuric acid but increased at 140 J/T

E
sulfuric acid and twice the oxidant concentration. Overall, the uranium

recovery was 5-7': lower for the second set of data chan the first. Since

the are was heterogeneous and the sample was coarsely crushed but not ground,
variations in composition were to be expected among small, 500g samples.

Temeerature. A second co= plicating feature was the lack of precise tempera-
ture control during the cura step of tests conducted at the pilot plant.
When large batches of are are cured in co==ercial operations, the heat of
reaction is generally retained by the ore. Temperatures are f airly uniform

within the bed. Laboratory cure samples attain the temperature of theirg
E. surroundings rapidly. Uranium solubilization is temperature dependent below

about 70 F.

[
Therefore, absolute co=parison of extraction tests conducted at different

times (and different temperatures) could not be made. However, trends
e=erged from these studies which guided the selection of optimum conditions
for uranium solubilization.

Uranium Extraction f rom Dif ferent Grades of Ore. Table I su=marizes results

of curing the three grades of ore at 70 F. Uranium was solubilized with

90+" recovery from " low" and " medium" grades of are with 60 #/T sulfuric
acid, 8 #/T sodium chlorate, and 24 hour cure time. With uranium so easily

extracted, increasing severity of the cure conditions was not productive.

5}
.' M:
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f
[ Indeed, extremely high acid levels, 265 4/T, decreased solubilization of
W

uranium. With the more refractory "high" grade ore, higher levels of acid

M and longer cure times, 100 1/T for 72 hours or 140 #/T for 24 hours, were

E required to achieve the desired 90% minimum uranium solubilization and

maximum 0.0l*: U0 b the cans. For a g Nen set of cu e cond W cas, ease

I
3g

of extractir.g uranium f allowed the order " low" grade > " medium" grade >
"high" grade.

'

Two trends emerged f rca examining the data in Table II f or solubilization of

the three grades of ore at high acid concentrations and low temperatures.
"High" grade ore required = ore severe conditions for extracting uranium than
either " low" or " medium" grades. Increasing acid ccncentrations f rca 200

L #/T to 3001/T was counter-productive.

Prior to receiving Charlie ore at the pilot plant, solubilization tests were

cenducted on Colorado-Westeet Slope ore, Table III. Recoveries were extremely

h low. Increasing the moisture content of the ore f rom 5% to 17*. was more
. e~

i=po rtant for sclubilizing uranium than a moderate increase in acid concentration

g f rom 160 J /T to 180 # /T. The need for sodium chlorate oxidant was obvious
I for this highly reduced cre.

Acid Concentration. The effect of sulfuric acid concentration on recovery
of uranium can be seen more clearly upon examination of Table IV and Figures

1 and 2 Table IV is a selection of data fran the solubilization. of .
.

" low" grade ore sa=ples at St 1 #/T sodium chlorate, and 48 hours cure time
'

at 95-135 F. Essentially, the same recoveries were observed in the range
of 100-210 J/T sulfuric acid. At higher acid concentrations, 230-300 1/T,=

however, uranium solubility was reduced. The same phenomenen was observed
in a series of cure tests at 70 F on three grades of Charlie ore, Table

The relationship between acid concentration and uranium recovery can also
be seen from two graphs. The first is a plot of % U 0 Residual versus3g j

9* |
-
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I
Sulfuric Acid Concentration for solubilisation of low grade ore, Fig. 1 .

Figure 2 is a graph of : U0 S lubilization of " low" grade ora versus33
y Sulfuric Acid Concentration. Percent U 0 i the tails and recovery were33
t* relatively censtaat frem 100-200 #/T. Above 200 #/T sulfuric acid concen-

.

tratien, recoveries decreased with a corresponding increase in uranium in
the tails.

#Acid censu=ption for samples cured at 95-135 F increased steadily with
sulfuric acid cencentration in the cure to 150 #/T, Figure 3 At that.

level acid censumptien was 102 # /T. Acid censumption was independent of
sodium chlorate concentration. Acid censumptiens for samples cured at
35-50 F were generally lower than for samples cured at 95-135 F. Only

300 #/T sulfuric acid in the low temperature cu e was acid censumptionat

above 100 1/T. At this extremely high acid level, the heat of reaction
itself may have been sufficient to raise the temperature of the cure, and,
hence, increase ~ acid censumption.

'' Sodium Chlorate. Sodium chlorate was required for solubili:ation of uranium

p.?. in Charlie are at 95-135 F, Table V For " low" grade ore, 2 1/T sedium.
.

E chlorate was sufficient to reduce U 3 in the tails below 0.01%. The more33
refractory "high" grade ore required higher concentrations of sodium chlorate
to solubilize uranium, although the minimum amount needed was not determined.

Cure Time. A 2/. hour cure time was sufficient for solubilization of " law" -

grade ore at 60-2001/T sulfuric acid concentration (Table I ). At higher

acid levels, which suppressed uranium solubilization, both longer cure times
and higher sodium chlorate concentratiens were marginally effective (Table VI ).=

I
I
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COLU>CI RINSING STUDIES

g3 Procedure. Ore was cured at ambient te=perature and placed in columns to
b a predeterr.ined column height. The columns were provided with adequate

drainage. Rinse solution was dripped onto the surface of the ore at a

known rate by means of a peristaltic pump. A fine =esh screen was placed
en the surf ace of the ore to evenly disperse the droplets of rinse solution.

Effluent was collected at recorded time intervals and analyzed for uranium
as U 0 by neutron activation--delayed neutron counting.33

Three rinse solumns were used with cross-sectional areas of 0.067 ft.
(3. 5 in. I.D. X 5 ft. tube), 1 ft. (12 in. X 12 in. X 48 in. box) and

L 2.5 ft. (18 in. X 18 in. X 18 in, box) . The two boxes were consttucted

of 3 /4 inch plywood and mounted on legs. One-eighth inch holes were drilled
into the floor at two inch intervals for drainage.

[ Rinse solution was added to the center of the ore bed in the 0.067 f t.
O column through a single tube. A set of nine equally spaced no::les was

9 9
placed over the center of the 1 ft.' and 2.25 ft.- columns to be certain

F that rinse solution was evenly distributed over the bed.

Results. "High" grade ore, < 1 inch af ter passing through the crushing
circuit, was used in tests 1-5, " Low" grade ore < 3/4 inch mesh, was
rinsed in tests 6-9. The ore rinsed in the 1 f t. column was taken from .

the cure pile for Run 16 at the pilot plant af ter completion of the curing
step. For the other tests, ore was mixed with the desired quantities ofI reagents by hand either with a shovel or a scoop depending on the size of
the batch. Cure conditions are shown below.

1 |
l

e
N

I - |
e-e

.

-f



t. ,

d

I

Test Ore b't . Ore H SO, NaC10 Cure
2 3.

Grade Ib. #/T #/T hour
..

C
1 High 12.8 175 10 48

2 High 13.6 175 10 72,

3 High 67.0 77 1.9 37

4 High 185 175 10 24

5 High 461 175 10 72

6 Lew 8.4 240 10 72

7 Low 5.I 180 S 24

8 Low 5.5 180 8 24

L
1) Sa=ple was takaa. from the ore for Run 16 after it was cured in the pile.

I The procedures followed for rinsing the cured ore and a sue =ary of results
are also presented. Tabulated data and graphs of : Extraction vs. Volume

, of Rinse Solution and U 0 Concentration vs. Volume are presented in Tables VII33
through XIV and Figures a through 17 .

't.

Test 3ed Column Flow Rate-cl/ min %U0 % Extraction33
Area Height Ave. Max. Tails Calc.

,

Ft.' In. Heads

1 0.067 36 5. 10 .00558 .0880 93.8
~

2 0.067 36 6.0 26.0 .0093 .0760 88.0
3 1.00 12 64 250. .0073 .0536 86.8
4 2.25 36 48 140 .00374 .0851 95.6
5 2.25 36 83 125 .0043 .0603 93.0
6 0.067 24-1/4 5.5 19.0 .00173 .0418 96.9
7 0.067 14-1/2 19.9 28.0 .00347 .0456 92.4
8 0.067 14-1/4 18.8 38.0 .00342 .0473 92.7

,
|?.
a

e
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Even though relatively high acid concentrations,175 #/T, were used for

curing ore in Tests 1 and 2, ~ addition of sulfuric acid to the rinse solution

was beneficial. The percent extraction at U0 in Test I was about 6% higher33
E than it was in Test 2. Ore was rinsed with 5 g/l gS03 in Test 1 but with

only 1 g/l H SO, in Test 2. Comparing the slope of the curve for % Extraction
2

I
4

vs Volure at the end of the run for Test 1 (Figure 4 ) and Test 2 (Figure 6 ),

equilibrium was cchieved more rcpidly in Test 1 in which a more acidic rinse

was used. While much of the uranium solubilization in TL leaching occurs in
the cure step, additional leaching may also take place during rinsing.

Test 3 confirmed the fact that uranium, solubilized in the cure pile in

Run 16, could be rinsed f rom the bed, and that additional extraction occurred

L during rinsing.

Test &U0 : Recovery33
Tails Heads

F^
Lab Solubilization .0176 .0557 68.4

For Run 16-

J.
g Test 3 .0073 .0537 86.3

Run 16 .005 .0551 90.9

[
Caly 68.4% of the U 0 was solubill:ed in the cure step for Run 16. An3g

additional 18.4% was recovered upon rinsing the ore in Test 3 with 5 g/l
,

'

H 50 . Recovery of U 0 was further enhanced in the 25 I plant run upon3 3 33
rinsing with 12 g/l H SO, . Since the ore was originally cured with an[ 2 4

insufficient amount of acid to solubilize all the uranium, the amount of
acid in the rinse was very important.

Tests 4 and 5 were run under identical conditions with the exception of
cure time, 24 hours vs. 72 hours. The data on Tables X and XI and

Figures 10 and 12 indicate that a 24 hour cure was adequate for this

E
:

[ -ee
:.

.g -
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. .

I
level of acid and oxidant.

.

g Productivities, g U 0 Mt. h our 3 M extraction, were calculated for
3g

E several rinse tests. Qualitatively, productivities were greater for ore
, ,

rinsed in 0.067 f t.' columns than for ore rinsed in 2.25 ft.' columns.
I In the small dia=eter colu=ns, the walls may support the ore and help to

o
=aintain its permeability. Average flowrates, sl/ min /ft.', were greater

r , ,

{ in the 0.067 ft.- colu=ns than in the 2.25 f t.- columns which also could
have contributed co a higher productivity.

[ Run Flow Rate 3ed Column 90'; Recovery Productivity
, a

sl/ min /f t. - Area 'de i2 * Ti=e Vol. g U 0 /ft/ hour33
L Ave. Max. ft.~ inches hours 1. 2 90" Recovery

1 75 15 0 .067 36 29.3 8.0 2.6
4 21 62 2.25 36 67 194 1.1
5 37 56 2.25 36 60 255 0.8
6 32 284 .067 24-1/4 7.6 3.3 3.7
7 280 413 .067 14-1/4 4.4 3.8 3.6p:r

-

It 3 297 418 .067 14-1/2 3.0 2.8 4.3

I
.

9

I
I
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COMPARISON OF L\BORATORY AND PILOT PLANT RINSES

:

A fundamental objective of this study was to m>asure both the amount of,

h. uranium solabill:ed in the ore and the amount rinsed fecm the bed. For

seven plant runs, samples of ore were removed frcm the cure piles just
prior to loading the cured ore ento the rinse pads. These samples were
slurried, filtered, and rinsed rapidly and completely with acidified water
under vacuum. Samples of heads and tails were analyzed to determine * U 0

3g
solubilized in the cure. At the conclusion of the plant run, samples of j

the rinsed tailings were analy:ed to determine an overall recovery for the
[ run. Results are summar:.:ed in Table :G.

In Runs 10 and 15, uranium was largely solubilized in the cure but rinsing |

was not ccmplete. Acid and oxidant concentrations were wel.' above the |
1minimum levels required for satisfactory extraction. Ore was tacompletely I

solubilized in Runs 11, 14, 16, and 17. The uranium that was extracted in
Runs 11 at.d la was not completely washed f rcm the bed.

In Runs 16 and 17, the levels of sulfuric acid and sodium chlorate used in,
2

g the cure were not sufficient to solubilize the uranium. However, the plant

meerliquor contained sufficient acid and chlorate to leach the uranium during
the 58 hour rinse in Run 16 and 78 hcur rinse in Run 17. Acid concentrations
in the rinse liquor were 12 g/l and 19 g/l in Runs 16 and 17 respectively.

I .

Curing conditions were more severe in Run 18 compared with Runs 16 and 5.7.

Uranium was both largely solubilized in the cure and efficiently rinsed from
the bed.

I
L
,
,:
he.

6-10
,

. ' .

f
-



!
. .

.

I
TABLE I

SOLUBILIZATION OF COT ER CHARLIE ORE *}

:"*
Ore H,SO, NaC10 Cure *U0 Recovery

N 3 33*-

Grade ib/ ton Ib/ ton hours tails calc.
heads

I Lov 60 S 24 .0020 .0664 97.0

Lcw 100 3 72 .0012 .0602 98.4
't Low 140 3 24 .0024 .0602 96.7

Low 265 5 24 .0096 .0635 84.6

L
Med 60 S 24 .0056 .0602 90.0

Med 100 3 72 .0055 .0616 92.1
Med 140 3 24 .0051 .0663 92.6,
Med 265 S 24 .0132 .0688 32.2

High 60 2 24 .0129 .0680 80.9
High 60 8 24 .0107 .0686 S3.9

High 100 0 24 .0152 .0751 82.9
High 100 2 24 .010L .0674 35.0
High 100 3 72 .0057 .0706 92.2
High 140 3 24 .0038 .0686 87.0 *

High 190 3 72 .0050 .0636 92.2
High 265 3' 24 .0204 .0737 73.4

.

a) H,0 added to give 14" moisture in the cured ore. Temperature of
'

the cure was 70 F.

I
L

,$.\.

"

-

I.
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TABLE II

SOLU 3ILIZATION OF CHARLIE ORE.

Effect of High Acid Concentration and Low Temperature en Recovery
*)y. with Dif ferent Grades of ore

E

Ore H 50 NaC10 "#* '

38
'* *

2 3 3

Grade #/T 1/T hours Tails Calc.
Heads

[
Low 210 10 48 .0047 .0565 91.7
Law 230 10 24 .0080 .0530 34.8
Low 230 10 48 .0099 .0570 82.5
Low 265 10 24 .0080 .0513 84.4
Low 265 10 48 .0093 .0489 81.0
Low 300 10 24 .0078 .0445 82.4
Low 300 10 48 .0103 .0549 81.3

,

Med- 200 10 48 .0058 .0805 92.8
Med 250 5 48 .0113 .0858 86.3
Med 250 10 48 .0134 .1034 87.0

N Med 250 15 48 .0068 .1002 93.2
E

Med 300 10 48 .0118 .0849 80.2

3High 190 9 24 .0128 .0837 84.8
High 236 3 24 .0138 .0809 82.9
High 236 9 24 .0281 .1070 73.7
High 236 14 24 .0179 .0942 81.0
High 284 9 24 .0173 .0800 78.4

a) Cure temperature = 35-50 F,

1) Total moisture in ore = 15.8", 3/4" mesh
2) Total moisture in ore = 18.4*, < 1" mesh
3) Total moisture in ore = 13.5", s 1" mesh

.

..
hpm

6-12
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TABLE III

1
SOL"3ILIZATION OF COLORADO ' JESTER'I SLOPE ORE

Rv
E"

H. 5 0 .. NaC10 Total Cure "U0 % Recoverv

i
3 38c -

.

:,, / ,i.
Moisture Time

i/ t
.

tails Calc.W ,., Hourse
Heads

160 0 5.4 48 .0638 .148 56.9

160 0 11.0 48 .0616 .161 61.7

160 0 17.6 48 .0565 .166 65.9
[ 160 0 25.0 48 .C476 .143 66.8

130 0 3.4 48 .1414 .233 39.5

130 0 11.0 48 .0415 .138 69.9

ISO O 17.6 48 .0813 .186 56.2

130 0 25.0 48 .0504 .162 69.0

1) '; Moisture as received = 2.2*:

_

W

[
I -

[
[
L

1.,
. \

.-
M

L ..

:.; -
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TABLE IV

SOLUBILIZATION OF "Loti" GRADE CHARLIE ORE
lEffect of H 50 on Recovery3 3

8
e

H,S0 NaC10 N 50 : U0 E*C "*'73 3 2 3 38
g ri/ T I//T Consumed Tails Calc.

g #/T Heads

100 4 35.9 .0031 .0359 35.9{
h 100 4 64.5 .0045 .0424 89.4

120 4 38.5 .0046 .0431 39.3
120 4 39.1 .0056 .0458 37.7
la0 4 101. .0025 .0376 93.4

140 4 96.7 .0051 .0419 88.0
150 6 103. .0076 .0477 84.0

1
180 6 101. .0052 .0432 38.2

210 6 116. .0049 .0474 89.6
23C' 5 88.0 .0087 .0522 83.4

W 265 5 85.6 .0157 .0544 71.6

300 5 39.2 .0108 .0477 77.5
O
t

1) ( 3/4" Ore,15.8% total =oisture, 48 hours cure. Ore cured
in cure pile, 95-135 F, unless otherwise stated.

2) Ore cured at ambient temperature, 35-50 F.
!

I -

[ 1

[
[
a
a

[ o

.
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TABLE V
|

SOLUBILIZATION OF "LON" GRADE CHARLIE ORE
l

{ Effect of NaC10 on Recovery
3

ya
\

l

*

NaC10) H 50 P. U 0 % Recovery2 4 33
1/T 1/T Tails Calc. Heads

'

0 100 .0084 .0429 80.6
0 120 .0074 .0473 Sa.5

0 140 .0093 .0437 79.6

2 10c .0044 .0401 39.0

2 120 .0033 .0354 39.3
2 140 .0035 .0413 91.6

6 150 .0076 .0477 34.0
6 190 .0052 .0432 38.2

6 210 .0049 .0474 39.6g
5 10 120 .0023 .0402 94.3

10 150 .0080 .0481 33.3

10 180 .0074 .0536 36.3

10 210 .0047 .0565 91.7
:I 10 230 .0099 .0570 32.5

,

10' 300 .9103 .0549 S1.3

15 230 .0082 .0518 84.1[ 1 'A

15- 265 .0055 .0500 38.9

15 300 .0088 .0492 82.2
.

.

1) < 3 /4" ore, 15. 8': total moisture, 48 hours cure. Ore cured in

cure pile, 95-135 F, unless otherwise specified.

2) Cured at a=bient temperature, 35-50 F

E

.
;$
2
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TABLE VI

SOLL'3ILI2ATION Oi " LOW" GRADE CHARLIE ORE

{ Effect of Ct.re Ti-e on Recovery
. lf.

15
E

Cure H SO NaC10 "#* ** "*#72 3 38

I
Tine 1/T #/T Temp. Tails Calc.
Hours F Heads

2s 230 5 a .0101 .0557 81.9
48 230 5 a .0087 .0522 88.0
72 230 5 a .0105 .0602 32.5

24 230 10 a .0080 .0530 34.8
48 230 10 a .0099 .0570 82.5
72 230 10 a .0068 .0524 87.1

24 230 15 a .0065 .0485 36.7
48 230 15 a .0082 .0518 84.1
72 230 15 a .0038 .0559 93.2

E
g 24 300 10 a .0078 .0445 32.4

48 300 10 a .0103 .0549 31.3
CP 72 300 10 a .0079 .0505 84.2E

24 100 3 b .0020 .0429 95.6
72 100 8 b .0012 .0602 98.4

24 263 8 b .0096 .0635 84.6
79 270 10 b .0030 .0500 94.4

48 150 8 c .0066 .0494 86.8
72 150 8 c .0060 .0481 87.4

a) 35-50 y

b) 70 F
c) 95 - 135 F

I
<.
I
_.

I
6-19s,
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Test 41
Job No: 3052.00 TABLE VII

Charlie High Grade

a Weight Ore: 5790g

Cure Conditions: 175 lb/T H SO,, 10 lb/T NaC10 ' 'O "#8p 2 3*.a ,
E Bed Area: 0.067 Ft'

Bed Height: 36 inches

Rinsa Solution: 5 g/l H SC,, I g/l NaC10
2 34

I EXTRACTION SL2NRY
Wt. Ore : U0 | gU **# * "*33 38

L
Effluent -- -- 4.757 93.8

Residue 5616 g 0.00558 0.313 6.2

Calculated Heads 5790 g 0.088 5.070 ,i 100.0

I
CafA

U Cumulative Volume (1) | Cu=ulative g/l ' Cumulative!: Extraction
Hours i Volume (1) U0 gU3g 38

p .

N 3.00 0.440 |0.440 3.321 1.461 f28.3
17.00 4.077 |4.517 0.733 4.450 !87.8
28.00 2.210 |6.727 0.042 4.542 j39.6
39.50 3.430 10.157 0.021 4.617 !91.0

m :
31.00 3.390 13.547 0.016 4.669 |92.1g .:

64.50 4.100 ,17.647 0.013 14.722 193.1
l

*

23.447 0.006 14.757 |93.3[ 72.00 5.800 :

a

i ! | t

I
t*.'

b

6-20 .
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I'8 ' TABLE VIII

~

Job No: 3052.00

Ore: Charlie High Grade

k'eight Ore: 6200g
u

Cure Conditions: 175 lb/T H S0 , 10 lb/T NaC10 , 72 hours2 3 3$ '

E 3ed Area: 0.067 Ft'

Bed Height: 36 inches
I

Rinse Solution: 1 g/l H;S0 , 1 g/l NaC103 3

_ EXTRACTION SCO'ARY
Wt. Ore |".U03g 38

I gU0 strnution

4.127 88.0Effluene -- --

Fesidue 6017 g 0.0093 0.560 12.0

Calculated Heads 62004 0.076 4.687 1 100.0

1
DATA

E
' ;, Cumulative Volume (1) i Cumulative g/l ' Cumulative !* Extraction

Hours Volume (1) U E.

33 38R

k 3.0 0 113 j0.118 "..ve6 0.350 | 7.5
4.0 0.327 i 0.445 500 1.200 :25.6

1

|0.8055.0 9.360 2.213 2.008 42.3
6.0 0.362 i 1.167 1.346 2.676 I57.1

:

f75.2
9.0 1.095 2.262 0.775 3.524

,

23.0 4.930 7.192 0.071 <3.874 ?32.6
:

29.0 2.250 i 9.442 0.023 3.926 '33.3[ i
'

35.0 2.0s0 ill.482 0.023 !3.973 *34.8
I i !49.0 3.400 14.882 *0.019 4.038 S6.2

71.0 6.200 21.082 0.0121 4.113 37.3
96.0 2.080 23.162 0.0068 4.127 S8.0

R
e

.g

_9

6-23
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Tast J3

Job No: 3052.00

Cre: Charlie High 3rade from test #16

[
g Weight Ore: 67 lb

Cure Conditions: 77 lb/T H.,30,, 1.9 lb/T NaC10 , 37 hours
3..

Bed Area: 1.0 Ft

Sed Height: 12 inches

Rinse Solution: 5g/l H $0 , ig/l NaC10
3 3

EXTRACTION SLM ARY

We Ore |2U33 33 | struution3

Effluent-
-- -- 14.143 36.3

Residue 65 lb. .0073 2.157 13.2

Calculated Heads 67 lb. ,.0536 ,16.304 { 100.0

1
DATA

rh Cu=ulative Volume (1) [ Cumulative g/l ' Cumulative |2 Extraction
Hours . Volume (1) U E '33 38

h ;
.

E 3.00 3.30 ; 5.30 1.565 8.294 *30.9
t5.70 10.00 !15.30 3.312 11.414 ' 70.0

8.50 10.00 25.30 0.093 12.344 75.7
11.33 10.00 i35.30 0.057 12.914 ; 79.2

i .

14.33 10.00 |45.30 0.043 13.344 i81.3 -

17.00 10.00 |55.30 0.034 ,13.684 '33.9
I

18.50 10.00 165.30 '0.023 |13.914 |85.3
I .

19.75 10.00 175.30 .0.015 '14.064 '36.3
(14.148

i i
22.00 7.00 32.30 'O.012 '86.8[

I
s
k

{ 6-26 -

9
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TABLE X
Test #4

Job No: 3052.00

Ore: Charlie High Grade

k'eight Ore: 485 lb.g

Cure Conditions: 175 lb/T H,S0 , 10 lb/T NaC10 ' "#84 3

E Bed Area: 2.25 F

Bed Height: 36 inches

Rinse Solution: 5 g/l H,50 , 1 g/l NaC10
3

f
EXTRACTION SL70".ARY

'Jt . Ore |*U33 | 3 33 | ** "* "

Effluent -- -- 179.261 95.6

Residue 474 lb 0.00374 3.172 4.4

Calculated Heads 435 lb | .0851 187.431 i 100.0

1
DATA

d Cu=ulative Volu=e (1) ; Cumulative g/l Cu=ulative i'; Extraction
Hours Volume (1) U E I.

33 38
it

,g 2.5 1.200 1.200 3.351 4.021 2.1,

16.00 62.00 63.200 1.671 107.623 |57.4
24.00 31.000 94.200 0.594 126.037 67.2i

I '

30.00 62.300 j156.500 0.483 156.128 33.3
I

I I
73.00 50.000 206.500 0.325 172.373 '92.0 .

:

96.50 58.850 j265.350 0.067 176.321 i 94.1 .,

120.80 65.000 ! 330.350 0.039 !178.856 95..
I , , .

L 138.00 15.00 345.350 t0.027 i 179.261 *95.6
, &

i i I
'

I
L

m
14
c.
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.. Test #5 TABLE XI
Job No: 3052.00

Ore: Charlie High Grade

Weight Ore: 461 lb

Cure Conditions: 175 lb/T H 50 , 10 lb/T NaC10 , 72 'oursny 2 3 3a .,
,E 3ed Area: 2.25 Ft'

3ed Height: 36 inches

Rinse Solution: 5 g/l H 50,, 1 g/l Nacio
2 3*

i EXTRACTION SLM1ARY

Wt. Ore |%U38 | E 38 ' **# " "

l
-- --Effluent 117.498 93.0

Residue 450 lb 0.0043 8.*85 7.0

Calculated Heads 461 lb , 0.0603 126.283 100.0
,

1
-

DATA

Cu=ulative Volume (1) ; Cumulative g/l Cumulative !! Extraction
Hours Volume (1) U0 gU. 3g 38

hi

f59.9
E 15.25 42.500 ; 42.500 1.781 75.692

,

38.00 110.500 i 153.000 0.272 105.748 I83.7
64.00 120.000 j273.000 0.0714 114.316 90.5
68.00 30.000 | 303.000 0.0436 115.624 !91.6
72.00 30.000 333.000 0.0268 116.428 92.2 .

78.00 40.000 373.000 0.0156 i117.052 192.7
,

96.00 42.000 ,415.000 0.0106 117.498 |93.0I t -

!
1

I i < t

.

i
.

5

L

6-32
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TEST 1 7 T;m E XIII

Job No: 3052.00

Ore: " Low" Crade Charlie ore (S-11219-1)

&O Weight Ore: 2326 g

Cure Conditions: 130 1/T H 50 , 8 1/T |iaC10 ' #* C"#*
3 3

'^ Bed Area: .067 Ft

Bed Height: 14 1/2" (initial); 12 5/8" (final)

Rinst. Solution: H,50 1.11 g/l

I
EXTRACTION SLDNARY

Wt. Ore |2U03g 38gU strGution

Effluent 0.979 92.4

Residue 2325 g .00347 0.080s ,.6

Calculated Heads 2326 g , .0456 1.060 | 100.0
,

DATA

Cumulative Volume (1) ; Cumulative g/l Cumulative i* Extraction
Sours Volume (1) U E.

38 38I,.
.

0 0.75 0.228 0.228 1.54 0.351 | 33.1
i s

1.25 0.432 0.660 0.886 0.734 | 69.2

1.75 0.608 1.268 0.255 0.889 83.9, ,

t
2.50 0.898 | 2.166 0.0518 0.935 88.2;

I

|3.00 0.640 2.806 0.0332 0.956 90.2
,

3.75 1.088 3.894 0.0213 0.979 ; 92.4

4.75 1.670 5.564 ---
s[ I92.00 0.205 5.769 Drain

I I i !

I
i.c
22

6-37 -

.

)
% . . . . . . . - . * - .- - - - .
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TABLE XIV

Job No: 3052.00

Ore: " Low" Grade Charlie Ore (S-11219-1)
[
ti. Weight Ore: 2492 g

e Cure Conditions: 180#/T H 50 , 8 1/T NaC10 , 24 cure in the rinse column3 4 3

Bed Area: 0.067 Ft

Bed Height: 14 1/4" (initial); 13 5/8" (final),

Rinse Solution: H 50; 1.11 g/l3

I
EXTRACTION SCO'.ARY

Ut. Ore |*U033 E 3g | : Distruution0

l
Effluent

1.093 92.7

Residue 2482 g .00342 0.085 | 7.3
Calculated Heads 2492 g .0473 1.178 100.0,

DATA

;" Cumulative Volume (1) ; Cumulative g/l Cumulative i" Extraction
Hours . Volume (1) U E33 38'

. .

E .33 0.241 { 0.241 1.324 0.319 | 27.1

1.50 0.440 ! 0.681 0.815 0.678 | 57.6

2.17 0.506 - 1.187 0.417 0.889 75.3
I ;

3.00 0.778 j 1.965 0.137 0.995 2 84.5;

3.92 0.940 2.905 0.0505 1.042 88.5 .

5.75 2.790 5.695 0.0130 1.093 3 92.3
s -

[ 92.00 0.235 j 5.930 Drain I
'

t
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TA111.E XV,

Comparison of tiie E.<t rac t ion of tiran ium in time Cure<

Step and the Ef ficiency .2f tiie Rinse St ep. I

RUN 11 SO Nacl o.3 CURE III NSE %Il 0 in t he .%Iuhi!izat ton Ill o In the Rinse4
gj g. g f,p (cute) Step 2 ) g ITlHE TlHE Step

IIRS, llRS . IIEADS Tall.S I HECOV. IIEADS Tall.S I RECOV

10 164 6.3 393 56 .0368 .00308 91.6 .0349 .0223 36.1
11 I f.8 7.7 29 54 .0151 .0283 62.3 0754 0418 44.6

14 247 2.2 31 41 . 0'24 2 .0179 67.0 .0488 0198 59.4
15 207 1.0 43 58 0f:32 0052 91.8 094'l .045 52.3
16 77 1.9 37 112 .0557 .0176 68.4 .0551 005 90.9

17 77 2 35 87 .0530 .0170 68.0 0544 .009 83.5
H 18 96 2 28 84 .0440 .0041 90.6 .0406 006 88.1

1) "iligh" grade ore. Exception, Pun 10: " Medium" and "I.ow" graue ore.

2) Cured samples rinsed with acidified water under vacuum.

3) liuads anal tails sampleil before and af ter rinning.

I

l

I
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( PILOT PtriT RIINS
taf

Pilot plant runs on Charlie ore were started with a mixture of the " low"

and " medium" grade ores described on page 6-2. These portions of the

accessible ore recuired less acid, oxidant, and time than the "high" grade

I ore (see page 6-3 ) used in Runs 11 to 19. The general chdracter-
istics of these samples of the upper portion of the deposit are given on

page
.

Ore vas crushed to pass a one-inch screen. Af ter crushing, it was fed to

the mix drum, where it was treated with sulfuric acid and a solution of

sodium chlorate and then conveyed to a pile in which it was aged for 29 to

L 60 hours. 3ench-scale curine, tests indicated that the "high" grade ore

should be aged for about 45 hours.

Twenty-five cons of cured ore was loaded onto a pad to a depth of three feet

h and then sprayed with intarliquor, followed by water. The original process
%

flows are given in the flow sheet in Section 3 In that process scheme.

Q the ore would last be rinsed with filtrate from the precipitacien of crude

I magnesium yellow cake. This would provide a bleed of filtrate as interstitial

water in the tailings. However, this process was nodified at the request of
Cotter by having the last rinse with water to give a tailings with low solubles

content.

I -

In order to build up the uranium content of the pregnant solution, an inter-

liquor was accumulatel and recycled for all of the runs. tihen an attempt
was made to precipitate a crude magnesium yellow cake f rom pregnant solution
made from the recycle interliquor, the solutien gelled, and the solids couldI not be dewatered in a continucus centrifuge. The recc= ended treatment to

get a filterable cake is described in S(-tion 13 In future runs there.

will be less recycling of interliquor.

S.
?
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I
E The data for the 17 run.s that were made with Charlie ore are su=mari:ed in
(

Section 8 The detailed logs of the runs are given in Section 12. ,

f') together with plots of the recoveries and flow rates as a function of time.

8
In the TL leach process, uranium is removed from the ore by solubilization
du' ring the curing step and by reaction with reagents in the rinse solution.
The aim was to solubilize all the uranium in the cure step, but in some runs
the cure conditions chosen were not severe enough. In some of these latter,

uranium was, however, removed by the subsequent rinse.

L
Nine of the runs gave tailings with residual uranium contents of less than

0.01" U 0 . In two of them, Runs M and U, the cure had given MsuNent33
L solubili:atien, but the rinse was ef fective in extracting the remaining

uranium. In other runs, for exuple, Runs 10 and 15, the uranium had been

solubill:ed in the cure, but rinsing of uranium from the bed was incomplete.
Incomplete rinsing was compounded by the use of interliquor containing i to
2 gpl U 0 , which then had to be rinsed frem the bed. The use of a greater33, ;,

v
~

number of interliquor stages should decrease this problem.

f?
E Ccements on individual runs are:

Rt*N 3 and 4

R Run 3 was performed with no sodium chlorate addition to the cure. Run 4 had -b
nearly identical cure conditions but a less favorable rinse condition. Run 3

compared to Run 4 had a lower rate of extraction and a lower total recovery,
58% vs. 84%. Comparison of Run 3 to Run 4 indicates that sodium chlorate

added during the cure stage of pilot plant runs 1- proves the rate and total
[ amount of recovery of uranium.

The spray rate was controlled by observation of the leach pad surface or

n
,

L -
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surf ace cover and adjusted to prevent puddle formation. This method of

spray rate control was used for all runs excapt Run 13.

RU'IS 1 5, 6

I Runs 1, 5, and 6 had nearly identical tailings assays, tbout 0.007*. U 0 ,3g

with similar feed, acid, and chlorate addition races and rinse times. The

final ef fluent assays showed some solubill:ea aranium still lef t in the

leach pad. Lenger rinse times would have increased the recovery.

L
RUN 7

Run 7 had twice the chlorate in the cure as Runs 4, 5, and 6, and the rate

of recovery was higher. The 0.38 gpl U 0 C0"'*"* fC * ~'"1 * *"'

I
33

from the pad indicates that higher, total recovery could have been obtained

by a longer rinse period. Chlorate addition rates above two pounds per ton

cause the evolution of extremely irritating white fumes f rom the six drum

and are not reco= mended.
'&

.

RUNS 3. 9, 10. 11, 12, 11, 15

Tiese runs were not washed for a sufficient length of time. Runs 8 and 9

were aborted because the effluent lines froze. The high acid additions to

the cure for these runs were not required, for residual uranium content.s
,

of less than 0.0M were obtained with 70-100 lb. d 503 par ton in eight2

other runs.

RCI 13[
Run 13 gave no better rate of recovery, total recovery, and resicua: U0

33
in tailings than Run 16, in which one-third of the cure acid was used.

!:3
t:
t-
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g RUNS 16, 17, 13. 19

These runs were similar in results to Run 4, 5, and 6, with similar cure
E

conditions in that residual U 0 contents of less than 0.01% were obtained.3g
I The uranium content in the final effluent indic.aus thtt higher recoveries
| .

.

could have been 7btained by lenger rinsing periods.

The spray rate for Rua 13 was set initially by using the maximum spray rate
obeainable in other runs. After other runs were terminated and the time
period for the spray could be increased, the spray rate was determined by
the spray pattern obtained by the no:tles up until the time puddle formation
began.

Liquor was renoved frcs 'he leach pads through drain pipes placed in troughs
a running the length of the pads. The drainage trenches were thoroughly

cleaned and the pipes hosed out prior to Rtas 3-6,10, and 15-19. Only the
kg troughs were cleaned prior to Runs 11-14 Clean.ng the troughs was shown

to be necessas/ baseit on the performance of Runs 7-9. The troughs were not

.hj! cleaned before these runs. The sacerial in the troughs was difficult to
L3

remove because it was cemented, probably by ferrous tales.

[
L -

[
[
t
'?.
'*j
t

7-4 .

i-
.

-
--



,.
- - - .

(3 EN 9 ;Y!M b.N M N N M N M7; M F F N "

.

.

COTTER PIlJDT PLANT - SUMMAkY OF Pil.OT, PLANT TFSTS CilARI.IE f*E

TEST WET WT. DRY WT. I.8 L8 HIX DRtM HIX DRtH SOLID CUME klNSE HINSE "ED Sul.l p IU 0 FEED SOLID IV o N01 LS3g yg
C') . ITONS) (TONS) Il SO NaClO FEED PRODUCT TAILS TlHE TlHE TlHE .d O Tall.S RECOVLHY EV 0 TAILS HECOVERY

3bN bSE TON OakE I HOIST I HOIST 1 HolST (likS) ACID WATER tu 0 IUO(F-T)/F ZV 0 100(F-T)/F
#

38 y$
$HR.S}_.__UL.Sl__ y.

3 19.264 16.837 50.8 12.6 19.5 19.1 44 77.5 1.5 .0465 .0193 58.49 .040 .027 32.5 Note 1
4 29.88) 26.122 53.3 1.72 12.6 19.1 17.0 74 84 48 .0478 0074 84.52 081 .021 74.1

5 30.539 26.628 68.2 1.98 1. 6 16.9 20.3 49.5 86 24 .0461 .0074 81.95 046 .028 39.1,

6. 29.076 25.130 97.9 2.00 13.6 14.8 15.1 59.5 97 9 .0123 .00764 76.35 037 .019 48.6
7 29.207 25.761 83.1 3.9 !!.8 14.9 17.0 46 59 10 0340 .0041 87.94 .032 .016 50.0
8 30.149 25.187 !!4.7 4.2 16.5 16.7 18.0 49 34 -0- .0395 .0210 46.84 .042 .027 15.7 Note 2
9' 30.826 27.096 94.77 3.11 12.1 16.1 15.1 71.5 6 -0- 0;28 .0!!7 72.66 .039 .049 -0- Note 2

10 29.492 25.511 163.58 6.3 13.5 16.0 16.3 393 30 14 0349 .0223 36.10 .041 .025 39.0 Note 3
11 29.294 25.5I1 167.77 7.72 12.9 14.44 19.8 29 28 8 .0754 .0418 44.56 .059 .044 25.4 Note 3
12 32.695 28.674 210.44 4.71 12.3 12.2 18.3 37 32 7 .0645 0234 63.72 059 .0 10 49.2 Note 3

13 29.597 25.761 207.68 2.33 12.96 13.10 16.2 51.5 73 21 .3618 .0065 89.48 .059 .018 69.5
14 31.800 27.895 247 2.22 12.78 17.85 17.9 31.1 29 to .0488 .0198 59.43 .051 .025 St 0 Note 4
15 30.920 26.931 206.6 1.00 12.9 13.0 -- 43.0 48 10 .0943 .045 52.28 .058 .028 51.7 Note 5
16 29.590 26.246 76.7 1.90 !!.3 11.6 -- 37 58 52 .0551 .005 90.9) .060 .031 48.3
17 29.512 26.148 77 2 11.4 12.3 -- 35 78 8 .0544 .009 83.46 .052 .026 50.0
38 29.834 25.00 96 2 16.2 12.8 -- 28 69 20 0506 .006 88.14 .053 .025 52.8
19 30.00 26.55 72.5 2.2 11.5 11.2 -- 30 44 10 .0665 .006 90.98 .057 034 40.4

Note is No clit ur.st e to cure Note 4: Encessive acid to rus e
Note 2; Piping isoze - ina.lequa t e rinse Note St Insufficient rinse due to !!no.llng and

inunflicient no.lium ihlor.ete to cure.Note 3 lutinf fic ient riume time

.
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{ OPERATING PROBLEMS AND Si1CCESTED SOLUTIONS
"6

The following problems were encountered in operating the equipment for the
pilot plant:

Crushing Circuit

f The crushing circuit as installed at the pilot plant was a constanti
source of problems.

-

The design criteria stated that run of mine ore would be approximately'.

minus twelve inches in si:e. In practice, ripping produced many slabs

with twelve inches as the smallest d1=ensicn. The gri::1y bars with
ten inch parallel spacing admitted many particles which plugged the
botten opening in the crusher feed hopper. This problem was partially
alleviated by adding gris:ly bars to provide ten inch square openings.

g Ihe p r oble: was further reduced by placing the ore in a layer en the
E! ground and running a crawler tractor (D9) over the are to break up

slabs and boulders.
,-:

E
The crusher feed hopper fed directly onto a fast moving inclined
crusher feed ccnveyor. The opening at the bottom of the crusher feed

hopper was too large to feed material slowly, centrally, and evenly
onto the crusher feed conveyor. As a result, the material placed in

-' the crusher feed hopper surged onto the crusher feed cenveyor, and
,

are spilled frcct the edge of the conveyor. Spillage fell on the retum
side, of the crusher feed conveyor and built up on the tail pulley causing
the ccuveyor to track improperly. Spillage also built up on the
ground around the tail pulley and underneath the return side of the
crusher feed conveyor.

I
I::
':!
t
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At the beginning of the operation while waste was being processed

before Charlie Pit ore had L:en received, the sides of the bottom

f opening of the crusher feed hopper were extended demward to within

E one inch of the conveyor belt. This reduced spillage while Charlie

Pit waste was being processed, but the bottom opening extension had

I to be removed when Charlie Pit ore was processed. The slabs and

,
bculders present in Charlie Pit ore would not pass through the bottom

opening of the crusher feed hopper unless a 14 inch gap between the

bottom of the feed hopper and the crusher feed conveyor belt was

present.

g Dribble places were placed on the f rame of the crusher feed ecnveyor

L near che tail pulley to reduce the a=ount of spillage f alling on the

return side of the crusher feed conveyor. Spillage falling on the

return side of the conveyor was greatly reduced. However, the dribble

plates caused spillage to accumulate around the conveyor idlers.

The crusher circuit as received from the vendor had only one idler

|? under the conveyor belt at the bottom opening of the crusher feed hopper.
E The amount of spillage was unacceptable with this arrangement. Ore

dumped into the crusher feed hopper by the front end loader fell

directly onto the f ast moving crusher feed conveyor with great impact.
This caused the conveyor to sag excessively directly underneath the

crusher feed hopper. Two additional idlers were purchased and placed
,

under the crusher feed belt at the point where the crusher feed hopper
discharged onto the crusher feed conveyor.

A belt feeder should be placed under the crusher feed hopper f or any
E. future pilot plant. Ore would then be fed centrally onto the crusher

feed conveyor with minimal impact at a rate that would not drastically
overload the conveyor,

o
:.!
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( The two crusher circuit product conveyors exhibited enough carry-back
b:

to cause a cleanup problem near the tail of these two conveyors. The
p two conveyors were located underneath the flat bed trailer upcn which
E the crusher and screen were counted. They were located in such a manner

that access for cleanup around the tail pulleys was dif ficult.

Spillage arcund the feed opening for the impact crusher was an additicnal

problem with the crusher circuit. Ore du= ped into the crusher feed

hopper was carried to the screen in large surges and could not be
accc=modated by the crusher feed opening. Spillage and bridging of
cre over the crusher feed opening occurred f requently due to the
surges frcn the crusher feed hopper. At times, the crushing circuit
had to be shut down after blockage at the crusher feed opening.

:!ix-Drum Circuit

The feed hopper for the mix drum circuit experienced bridging of the
are and required pcking with an air lance to clear it. Performance was

g acceptable f or the pilot plant operation, however.
t

The weign belt feeder operated by receiving two signals, cne frm. a
load cell and one frcu a belt speed sensor. The belt speed sensor
input circuit did not function. The weigh belt was operated throughout
the pilot plant program using an artificial belt speed signal generated

,

by another circuit within the weigh belt circuitry. The weigh belt

[ functioned satisf actorily in this manner.

The feed hopper for the mix drum was not satisf actory as it was received
from the vendor. A feed hopper with larger feed opening and larger
feed spout area was f abricated by a welding shop in Gillette. Before
installation of the new feed hopper, cperating the mix drum circuit
was a full time j ob f or two men. After installaticn of the new feed

C.j

L -
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f
( hopper, one man could comfortably operate the mix drum circuit.
M:r

p The thrust rollers for the mix drum as received from the vendor did
E not have large enough bearings. The initial set of bearings f ailed.

A large thrust roller assembly was obtained from the vendor which
I operated very well af ter its installation.

The mix drum product conveyor operated satisfactorily.

~

The flop gate at the discharge end of the mix drum product conveyor
' leaked slightly. This was not a serious problem.

Concrete Protection

The epoxy paint on the concrete floor of the cure pile and leach pads
peeled off very quickly in local areas under the action of acid and

D(
the front end loader bucket. Epoxy paint should not be used as a
protective coating f or either wood or concrete surf aces in a TL leach

p pilot plant.

E

The concrete surf aces under tie leach pads and cure pads did not exhibit
any observable attack by acid Omring the nineteen pilot p lant tests.

Solution Handling
.

The pipes which carried the leach liquors by gravity performed satisfac-
torily. However, these pipes should be sloped at least 1/8 inch per j

foot f or _'uture pilot plants. No sags should exist in the gravity
3, flow pipes. |

The plastic lined swi= ming pools were satisf actory for use in containing
the leach liquors. Personnel frem '4yoming Minerals who visited the

G
'
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( Cotter Pilot Plant remarked that their pilot p lant tanks had been
g.a~

punctured by debris blown into the sides of the tanks by the uind.
p This was not a problem at the Cotter Pilot Plant.

C

Pumps for any future pilot plant should be oversi:ed by a factor of
three (an arbitrary, subjective number) . This will allow flexibility
in spray rates for any unforeseen operating conditiens of the pilot
plant and allow stirring of the liquor reservoirs. The pumps should
be si:ed to provide three times the calculated spray to all leach

' pads simultaneously.
i.

Good stirring of the reservoirs was achieved with two modificaticns.

A portion of the pump discharge for each reservoir was recirculated
tangentially. Pump suction was taken from a pipe placed six inches
vertically in the center of the reservoir.

The pumps installed for leach liquor operated satisfactorily except
I for their si:e as discussed below. No damage was observed to the

p wetted parts of the pumps.

I
So. rav. Svstem.

%~ hen the spray nos:les used were operated continuously, flow was greater
than could be accoc:modated by the leach beds. In order to provide an

,

overall flow rate of proper magnitude, spraying was intermittent. The
solenoid valve timers which gave intermittent flow of leach itquor[ solution were arranged so no more than one set of spray nos:les was
operating at ne time. This arrangement severa 4 limited the flexi-

bility require for a pilot plant operation.d

The smallest wide angle spray nossles available from Spray Systems Inc.,-

should be tested at the Cotter Pilot Plant in subsequent operations.

@
|>6

.!
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g High flow rates of droplets onto the surf ace of the pad caused locali::ed

classification. The slimes layer for=ed thereby reduced the percolation
)D rate. A technique previcusly tested in the Holmes & Narver laboratory
E

was used in Pilot Plant Runs 15 to 19 to reduce the mementum of the
droplets of spray; a coarsely woven polypropiene cloth was laid on the

bed. The percolation rate was increased markedly. The use of this
technique should be explored in further tests.

Scale-uo Censideratiens

L
3ased en experience of cperating the pilot plant, the following points shculd
be censidered in the design of a full sicale plant:

An impact crusher will satisfactorily crush Charlie Pit ore if it is

t fed at an even rate with particles smaller than the crusher feed opening.
Ordinary, accepted good practice should be used in the design of the
crusher and mixing circuit. Feed hopper bottom openings should be
suf ficiently large to prevent bridging. Belt feeders should be used

E for withdrawal frcm hopper.
C

The problem of potential acid attack on concrete pads should be resolved.
L A coating such as paint or epoxy is not recc= mended for concrete. Sulfur

concrete may 'be the answer. A square of it was set in the floor of one

pad, but there was not enough exposure ta effluent to affect either the -

Portland cement or sulfur concrete.

L

L

L
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it & H .lub No. 3052.00 Sol unII.17ATloN OF COTTI.R OkE

SittHARY OF TESTS CONIJUCTED AT THE l IIHF l'IPJT
l

Tsut Il SO
N.sCID) AJJed Dre Cure Dry Ore

U)08 Assay Calc. %U)Dg y 42 Distr. H SO COMMfNTSj 4
HO Holsture Time Weight "#"''"# M UT 2 1.lqu!J Tails 1alla " " " " ConsumedwI am IS.w! li r e. Ces wZ U. op g

CT) 160 0 3.1 2.2 48 489 .425 . 301 .148 .0638 56.9 --- Coloralo Ore - Western Slope,
2 100 0 8.3 2.2 48 489 .492 .295 .161 .0616 61.7 ---

''

3 160 0 15.4 2.2 48 489 .542 .269 .466 0565 65.9 ---

4 160 0 22.8 2.2 48 489 .476 .224 .143 .0476 66.8 ---

5 180 0 3.1 2.2 48 489 .476 .665 .233 .1414 39.5 ---

6 180 0 8.8 2.2 48 489 .476 .199 .138 0415 69.9 ---

7 180 0 15.4 2.2 48 489 .520 .389 .186 .081) 56.2 ---.

'

8 180 0 22.8 2.2 48 489 .553 .240 .162 .0504 69.0 ---

9 ..--

10 100 0 3.2 12.6 48 437 .453 .0345 .0429 .00835 80.6 88.0 Cliarlie are "Imw" Crade.
cur in cure P les at!Il 100 1.9 3.2 12.6 48 437 .156 .0192 .0401 .00442 89.0 85.8

_

12 100 3.8 3.2 12.6 48 4 37 .144 .0129 .0159 .00306 91.5 85.9
13 120 0 3.2 12.6 48 437 .178 0307 0478 00738 84.5 93.9
14 120 1.9 3.2 12.6 48 437 .139 .0159 .0354 00382 89.3 95.0
15 120 3.8 3.2 12.6 48 437 .169 .0193 .0411 .00460 89.3 88.5
16 140 0 3.2 12.6 48 437 .160 .0397 0457 00929 79.6 108.
17 140 1.9 3.2 12.6 48 437 .366 .0147 .04 3 .00152 91.6 103.
18 140 3.8 3.2 12.6 48 437 .454 .0104 0316 .00249 91.4 101.
19 120 9.5 3.4 12.6 48 437 .466 .0098 .0402 .00234 94.3 109.

10F 100 0 3.2 12.6 48 4 11 .IUS 0572 .0 178 .0134 64.6 ----

!!k 100 1.9 3.2 12.6 48 437 .445 .0266 .039 ) .00627 84.0 76.8
12k luo 3.8 3.2 12.6 48 437 .166 0193 .0424 .00451 89.4 64.5
l ik 420 0 3.2 12.6 48 437 .152 .0791 0526 .0184 65.3 'JG.6
14k 120 1.9 3.2 12.6 48 4 31 .169 .0346 0466 .00815 82.5 88.4

15h 120 1.8 3.2 12.6 48 437 .177 .0210 .0458 .00559 87.7 89.1

.
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!! 6 N Jota No. 3052.00

SttetARY - SolUSILIZATION OF COTTER ORE
Page 2

*
.. ,

Trot H SG NaCIO AJJed Ore Cure Dry Ora U Assay Calc. IU 0 % Distr) " H SOLlqu!)02 0 y "H0 Holature Time Weiglit Talla lleads Solutile
dI "wI am IS w! hre. Com Cam Coe wI 11 0 "

38 T

16R 140 0 3.2 12.6 48 437 .II) .0548 0384 .0131 65.9 90.2 Cliarlie ore " low" Crade Ore

g 5 ,"'" PII"" ""17R 140 1.9 3.2 12.6 48 437 .165 .0315 .0450 .00747 83.3 92.3 #"'" 'o'
9

,18R 140 3.8 3.2 12.6 48 437 .162 .0213 .0419 .00506 88.0 96.7
19R 120 9.5 3.2 12.6 48 437 .198 .0511 .0570 .0123 78.5 91.1
20 150 6.0 3.2 12.6 49 437 .176 0324 0477 .00760 84.0 102.6
?! 150 8.0 3.2 12.6 46 437 .188 .0280 .0494 .00655 86.8 99.5
22 150 10.0 3.2 12.6 48 431 .177 .0332 .0481 .00805 83.3 101.0
23 180 6.0 3.2 12.6 48 437 .167 .0220 0432 .00515 88.2 101.0
24 180 8.0 3.2 12.6 48 437 .345 0220 .0840 .00520 93.8 101.0
25 180 10.0 3.2 12.6 48 437 .203 0313 0536 .00736 86.3 106.0
26 210 6.0 3.2 12.6 48 437 .186 .0212 .0474 .00492 89.6 116.0
27 210 8.0 3.2 12.6 48 437 .193 .0274 0500 .00635 87.2 103.0
28 210 10.0 3.2 12.6 48 437 .227 .0198 .0565 .00467 91.7 t ui . I,

29 ISO 8.0 3.2 12.6 24 437 --- .0186 --- .00445 --- 103.0
.30 150 8.0 3.2 12.6 72 437 .185 .0251 .0481 .00601 87.4 101.0
31 229 5.0 3.2 12.6 24 437 .200 .0434 .0557 .0101 81.9 92.8 Charile Ore *%w" Crade )

,

32 229 10.0 3.2 12.6 24 437 .197 .0344 .0530 .00800 84.8 81.7 "]E.,I""I"'I'"'""""d,

33 229 15.0 3.2 12.6 24 437 .384 .0278 .0485 . !K1646 86.7 100.0 |
14 265 5.0 3.2 12.6 24 437 .184 .0481 .0531 .0113 78.8 90.4 |
35 265 10.0 3.2 12.6 24 437 .190 .0340 .0513 00797 84.4 88.4
36 265 15.0 3.2 12.6 24 437 .175 .0170 0439 00404 90.8 82.2
37 299 5.0 3.2 12.6 24 437 .457 .0419 .0455 .00986 78.3 80.7
3d 299 10.0 3.2 12.6 24 437 .161 .0335 .0445 .00784 82.4 120.0
39 299 15.0 3.2 12.6 24 437 .560 .0284 .0431 00659 84.8 106.0

_ _ - _ _ _ - _ _ _ _ _ _ _ _ _ - - . . - _ - . _ _
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, 51,6 N Job No. 3052.00
SUMP 3.HY - Sol.UBILIZATION OF COTTER ORE
fage 3

Test H SO
NaC10) AJJed one Cure Dry Ore U0 Ammay Calc. %U 0 %D!st r6' ' H SOy 4 3 g y 4 O TSHo Nintuse Time Weight I.iquid Talla HemJa Soluble Consumed

, j gg
f/Tv% as IS-w! him. Ces Com Gas wt U)0g

40 230 5.0 1.2 12.6 48 437 .191 0374 .0522 00874 83.4 88.0 Charlie ore " low" Crad.
d in shop ares at

41 230 10.0 3.2 12.6 48 437 .206 .0430 .0570 .00995 82.5 86.8 ",' o

42' 230 15.0 3.2 12.6 48 437 .191 .0354 0518 .00822 '84.1 86.2
'

43 265 5.0 3.2 12.6 46 437 .175 .0671 .0554 .0157 71.6 85.6
44 265 20.0 1.2 12.6 48 437 .174 .0398 .0489 00931 81.0 89.6
45 265 15.0 3.2 12.6 48 437 .195 .0234 .0500 .0055 88.9 95.6

1

46 299 5.0 3.2 12.6 48 437 .163 .0457 .0477 .0108 77.5 89.2
47 299 10.0 3.2 12.6 48 437 .196 .0441 .0549 .0103 81.3 128.0
43 299 15.0 3.2 12.6 48 437 .177 .0381 .0492 .00880 82.2 115.0

49 230 5.0 3.2 12.6 72 437 .2s8 0450 .0602 0105 82.5 97.0
50 2 30 10.0 3.2 12.6 72 437 .200 .0289 .0524 00676 87.1 81.4
51 230 15.0 3.2 12.6 72 437 .228 .0161 0559 .00376 93.2 66.4
52 265 5.0 3.2 12.6 72 437 .163 .0326 .0448 .00774 82.6 91.0
53 265 60.0 3.2 12.6 72 437 .202 0395 .0553 .00931 83.2 97.1
54 265 15.0 3.2 12.6 72 437 .191 .0389 0526 00910 82,7 97.9
55 299 5.0 3.2 12.6 72 437 No result .0498 --- .0118 --- ---

6

56 299 10.0 3.2 12.6 72 437 .187 .0338 0505 00792 L4.3 121.0
57 299 15.0 3.2 12.6 72 437 .199 0278 .0519 .00649 87.5 105.0 1

, 1

58 200 5.0 3.3 15.1 48 424 .312 .0272 0H00 .00652 91.9 --- Charlie ore " Medium"

_{gdin6 hop* c59 200 10.0 3.3 15.1 48 424 .317 .0243 0805 00579 92.8
60 200 15.0 3.) 15.1 48 424 .332 028) .0850 .00678 92.0

,

61 250 5.0 3.1 15.1 48 424 .317 .0471 0858 .0113 86.3 )
|62 250 10.0 3.3 15.1 48 424 .382 .0563 .1034 .0134 87.0
!

p3 250 15.0 3.3 15.1 48 424 .396 .0288 .3002 .00685 93.2

|
|
|

. e
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'O NO: 3 COTTER fILOT Pt M I PW.F 1
DATE: 01/20/80 MN P W ECT PA). 1052.00

ffT S Ct n OM nN 'ET
OJM (0 09 9m3 (003 S1003 trR8 gr1m vnt vot (1300 trm8 KN7

TIlf DT tit'E 9%AY SPCAY SFfAY rTFl. EFFl. EM EFFL FFFt 9 FAY Em FT1 FL MC
*$ MIN HRS L/ MIN 0/L 0 L/ MIN 0/L 0 0 0 L L 0/l. J/L

11: 15 0 0. 0 6.25 0.00 0 0.00 0.00 0 0 0 0 0 0. m 0.00 0.0p
13: 0 105 t.7 6.25 0.00 4 1.45 0.28 41 42 42 A5A 157 0.03 0.27 0.7g
13: 30 JO 2.2 6.25 0.00 5 4.15 0.23 78 34 7A 843 276 0.28 0.27 1.4

14: 0 00 2.7 5.21 0.00 7 4.00 0.23 120 40 !!7 10m 423 0.29 0.27 2.2

1
15: 0 60 3.7 0.00 0.@ 7 2.27 0.28 15? 17 155 10m 5A0 0. N 0.?7 7. o

15: 00 30 4.2 0.00 0.00 7 1.25 a. ~i 1A9 10 165 1000 597 0.*3 a.27 1.1

16: 30 W 5.2 0.00 0.00 7 1.05 0.N 187 17 1R1 1000 AA0 0. N 0.27 1. :

f 16: 30 0 5.2 5.21 0.00 7 0.75 0.23 137 0 183 t'W ^^0 0.23 0.*7 3. 2

[ 17: 0 'j0 5.7 5.21 0.00 7 2.20 0.24 203 15 109 !!5A 726 0.73 0.23 e. 7

17: 30 00 6.2 4.17 0.00 3 4.15 0.24 M3 3 229 1291 951 0.27 0. ?] 4.2

1
18: 30 60 7.2 5.00 0.00 10 4.50 0.24 209 63 292 15?! 112] 0.2A 0.23 5. 4

19: 0 30 7. 7 0.33 0.00 10 4.40 0.24 331 31 321 1606 1253 a.26 a.23 6.0
19: 00 *0 8.2 4.17 0.00 !! 4.40 0.24 363 31 ?54 1731 1395 0.2A 0.23 A.6

g 20: 0 30 8.7 4.17 0.00 12 4.20 0.04 19 4 P ?S4 1T.6 1511 0.25 a.?? 7. 2

[ 20: 30 30 0. 2 4.17 0.00 12 4.00 0.24 424 20 414 tor 1 1637 0.?$ 0. ~.0 7. ?

21: 0 ')0 0.7 4.17 0.00 13 4.20 0.24 4'5 5 444 2f06 1761 0.3 0. '1 1.1
21: 30 00 10.2 4.17 0.00 14 2.00 0.?4 473 19 444 *231 1R47 0.N 0.29 1. 7

1 22: 0 30 10.7 4.17 0.00 15 3.00 0.24 500 23 487 M*4 1944 0.:5 0. 3 0.1
22: 'JO 20 !!.2 4.17 0.00 15 3.70 0.24 527 26 513 ?4C2 '097 0.N 0.23 0. A

23: 0 30 11.7 4.17 0.00 16 3.90 0. 4 555 27 "41 2607 2174 0.05 0.23 10.1

E
[ 2?: 30 30 12.2 4.17 0.00 17 4.30 0.24 58A 'O 572 '7'? 7 03 0.T' O.?? 10.7

0: 30 60 13.2 4.17 0.00 13 4.20 0.04 643 50 A32 2032 2''.5 0.25 0. .'3 11.3
1: 20 M 14.2 4.17 0.00 19 4.20 0.15 MA 37 49 ~'?2 '907 0.24 0.14 12.5

b. 2: 30 60 15.2 4.17 0.00 3 4.20 0.15 7:t 37 706 14R? 3050 0.23 0.14 11.2E 3: 30 60 16.2 4.17 0.00 21 4.20 0.15 762 37 743 1713 3311 0.23 0.!4 13.0
4: 30 60 17.2 4.17 0.00 22 4.20 0.15 901 17 781 ?oR3 3543 0.22 0.14 14.4

[ 5: to 60 18.2 4.17 0.00 ?3 4.40 0.15 RAI 39 R70 am 3R?? 0.21 0.14 !5.4
g_ 6: 30 60 19.2 4.17 0.00 24 4.00 0.15 300 "G 353 .1483 4095 0.21 0.14 16.!

3: 00 120 21.2 4.17 0.00 26 4.10 0,t5 055 *2 031 4994 4577 0.:0 0.I4 t 7. 4
9: "O 30 22.5 4.17 0.01 32 4.40 0.15 1008 47 073 5317 ton 0.20 0.13 19.3

1 -

12: 0 100 74.7 3.12 0.01 08 3.00 0.15 1071 56 1034 5721 5345 0.20 0.!3 1o. 4
12: 50 50 25.5 3.12 0.01 4! 3.23 0.15 1006 22 1057 5370 5500 0.10 0.t3 10.9
13: "4 6a 26.5 0.00 0.00 at 1.47 0.15 1109 13 1070 5879 5597 0.10 0.15 20.0

, 15: 30 100 23.2 3.12 0. c1 44 3.20 0.15 !!57 43 1113 6101 5917 0.to 0.11 20.o
14: 30 M 29.2 3.12 0.01 49 3.40 0.15 !!89 27 !!41 6378 6!?! 0.10 0.13 21.4

g 18: 0 90 30.7 1.12 0.00 51 3.45 0.14 1232 40 1187 A659 A472 0.19 0.13 22.1

[ 19: 0 60 31.7 3.12 0.00 52 3.40 0.14 1284 26 !?00 A846 AA?^ 0.18 0.!0 ??. 7
20: 0 60 32.7 3.12 0.00 ~,4 3.40 0.14 1239 26 1234 7031 AA40 0.tR 0.13 ??.?
0: 00 270 37.2 3.12 0.00 61 1.4 0.14 1417 121 157 7376 77'.9 0.!? 0.l? ^5.4
1: ")0 60 38.2 3.12 0.01 63 J.30 0.14 1445 25 132 RM3 :o's 0.13 o.t? 25.2

2: 00 60 39.2 3.12 0.01 'J 4.40 0.14 1483 35 1817 R?"a R2'o 0.18 a.13 'A.6
c: 3: 30 60 40.2 3.12 0.01 67 4.40 0.14 1524 3A f454 9437 9496 0.17 0.11 27.1
A 4: 30 60 41.2 3.12 0.01 70 3.15 0.14 1551 '5 1490 AA74 AoS 0.17 0.1': 27.7
'

5: 30 60 42.2 3.12 0.01 72 3.20 0.14 1577 25 1505 9312 M77 0.17 a.!1 ?9.?
6: '0 60 43.2 3.12 0.01 74 3.04 0.14 Im6 74 1530 Sooo 0050 0.17 0.13 IS.?

{ 7: 30 60 44.2 3.12 0.01 76 3.10 0.14 163.1 24 1555 ?!?4 0245 0.17 a.13 F.' .

* 9: *0 60 45.2 3.!: 0.01 79 3.04 0.14 1660 24 1970 M73 oc 0.17 4.11 20.6
10: 30 120 47.2 3.12 0.0o to 3.05 0.11 17m 43 1629 474R 0794 0.17 0.11 10. '.

3 '', "'.') '7 ',T '5' a 27* 57 ^" 7' 35 " 23 '"'8 '** '737 '"''* '"+'7 "7
,i nm o 3 an a. m ee=4 x em w. e- a t- o *.e m m e- ,
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C.~2 r.1: 3 CnTTER PILOT PLANT PM ?
(MTE: 01/30/00 H&N PRGECT NO. ))52.00

C.h ifX18 9m9 ICns sitY13 gn3 9tX)8 vnt W. Inn 8 :r09 A'NT

TIME DT TIME WAY ePCAY WAY EFTL FFFl. FJT1. Fm. EFTL $ PPM EFFI. EFrt EFFL ce
g MIM RS t/ MIN Gil 0 t/ MIN GIL G G G t L 0/L Oil

19: 0 150 55.7 3.12 0.00 79 2.05 0.12 toto 55 1820 11To 11345 0.16 0.12 '4.3
@ 20: 0 60 56.7 3.12 0.00 79 2.90 0.12 1931 21 18'4 11526 11519 0.16 0.t? 14.7

.

E 21: 0 60 57.7 3.12 0.00 79 1.00 0.12 10'G !! 1877 187'3 11690 0.16 0.17 ~5.1
23: 0 120 59.7 3.12 0.00 79 2. h) 0.12 !?95 47 1915 :nne !?047 0.16 0.11 ;5.0
0: 30 90 61.2 3.12 0.00 77 3.00 0.12 2028 32 1948 12W 12317 0.16 0.!? %5

I 6: 30 360 67.2 3.12 0.00 90 2.N 0.!! 2143 !!o ?nA7 13402 8%1 0.tA 0.!! M.3
3: 00 120 69.2 3.12 0.00 90 ?.02 0.11 2189 40 2107 1.'m 13712 0.15 0.!! W5

_ 10: "Y) 120 71.2 3.12 0.01 34 1.:5 0.11 2:41 4A 2155 14:40 14t02 0.15 0.12 40.4
11: 50 SO 72.5 1.12 0.01 87 0.20 0.13 3 77 '2 2199 14400 143AA 0.15 0.l? 41.0
15: 4J 230 76.4 3.12 0.01 ?5 1.:0 0.13 2376 of 227' 15:03 15102 0.15 0.l? 4?.9

( 16'. 30 'O 77.2 3.!? 0.01 07 3.25 0.13 2099 20 2209 15 W 15 N 0.15 0.17 43.1
g I1: 45 75 73.9 3.12 0.0t 90 3.25 0.19 0446 44 2?t4 155N 1508 0.19 0.19 44.0

'.9: 0 15 78.7 0.00 0.00 M 3.25 0.10 74 5 0 21'4 ISM 15 0.!5 0.10 44.1
5: 0 AA0 89.7 0.00 0.00 M 0.15 0.19 2474 19 2371 IW6 t'A94 0.15 0.to 44.5
7: 0 13 01.7 0.00 0.00 90 0.10 0.19 2477 2 ?O75 1509 !"W 0.15 0.10 14. 4
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1
.

O N0: 4 COTTER FILOT PLANT F9M 1
DME: 01/00/80 HM PROJECT Nn, :n52.00

NFT PE7 Ct et Ort not NET

CtFt 1.008 900R 1000 Stw1 innR 4tMS W1. WI IKO8 IRh POT
[ TIE DT TIME #F9AY WAY WAY EFFL CFR ER EFFl. EFR WM FFR EFR FFR E
l'5 MIN FRS L/ MIN 0/t. O L/ MIN 0/L 0 0 0 1. L Gel. 0/I..

p 21: 0 0 0.0 4.50 0.13 0 0.00 0.00 0 0 0 0 0 0.00 0.00 0.0
g 22: 0 60 1.0 4.50 0.13 37 0.00 0.00 0 0 0 270 0 0.00 0.00 0.0

23: N 90 2.5 1.67 0.13 "3 0.00 0.00 0 0 0 420 0 0.00 0.00 0.0.

2: 0 150 5.0 t.67 0.t3 92 0.54 1.M !!2 101 101 470 St 1.09 1.24 !.1

1
2 00 00 5.5 1.67 0.13 99 0.70 1.M 141 76 127 720 102 1.3 1.24 f.4
3: 00 60 6.5 t.67 0.13 113 ). 77 1.29 205 57 135 921 148 f.M !.24 ?. 0

4: 0 30 7.0 1.67 0.13 |20 0.35 1.3R 240 11 216 871 174 1 'O 1.24 2.4
4: 30 30 7.5 1.67 0.13 127 0.90 1.33 278 13 250 921 201 1.33 t.24 2.3
5: 0 30 8.0 1.67 0.13 134 0.88 1.3 314 ?? 283 971 ?27 1.38 !.24 1.?
5: 30 00 3.5 1.67 0.13 140 0.93 1.33 351 34 118 1021 2'3 t.38 f.24 3.5

| 6: 0 30 9.0 1.67 0.13 147 0.'9 1.28 ?94 36 3'5 1071 34 1.1 1,24 4.0
t' *! 45 9.7 t.67 0.13 153 t.04 1.38 459 59 413 !!4A T31 1.33 t.24 4.6*

7: 30 45 10.5 1.67 0.13 168 1.34 t.38 "A2 75 W !?21 391 1.18 1.?4 5. 5

| 3: 30 60 t1.5 1.67 0.13 132 1.41 1.03 A57 105 594 1T22 47A 1. 13 t.24 6.7
L 10: 30 120 13.5 1.67 0 !! 205 1.50 1.29 891 213 907 1522 65A 1. 26 1.13 0.1

!!! 30 60 14.5 1.67 0.11 216 t.64 1.29 1021 116 974 1622 755 1.05 1.13 10.4
12: 00 60 15.5 1.67 0.!! 227 1.60 1.29 1145 !!O 1037 1722 451 1.14 1.!8 11.7

1 1*: 10 160 13.1 !.67 0.11 257 1.62 1.29 1492 307 1345 1990 11to 1.33 1.13 15.1
16: 0 50 19.0 1.67 0.11 267 1.46 1.29 1577 96 142? 2073 1104 !.33 1.18 16.1
16: 30 30 19.5 1.67 0.11 273 1.44 1. 2? 1A33 51 1423 2123 1227 1. t3 t.18 1A.7

17: 45 75 20.7 1.67 0.!! ?37 1.64 1.15 1777 129 1612 2248 !?"1 1.11 1.04 !?.2
19: 0 75 22.0 1.67 0.!! 301 1.53 1.15 1910 120 1732 2374 14 % t.20 1.04 ti.5

p 20: 0 M 23.0 1.67 0.!! 313 1.64 1.15 2024 102 J R'S 2474 1*>A 1.2o 1.04 N.7
g 21: 0 60 24.0 1.67 0.11 324 1.63 1.15 2138 102 191R 2574 t/A3 1.29 f.04 21.3

22: 0 60 25.0 1.67 0.11 336 1.65 1.15 2253 103 2041 2674 1762 1.27 1.04 23.0
23: 0 60 26.0 1.67 0.11 347 1.56 1.15 23A2 93 2139 2775 18'4 t.27 t.04 24.1

[ 0: 0 60 27.0 1.67 0.11 3*9 1.64 1.15 2477 103 ??42 2975 1o55 1. .*A 1.04 15. |<

L 0: 30 30 27.5 1.67 0.11 065 t.A4 1.15 2534 51 2294 2925 2004 1.26 t.04 25.9
1: 0 00 28.0 1.67 0.10 370 1.65 0.96 2582 42 7.tta 2975 2054 1.25 0.35 ' A. 4
1: 00 30 29.5 1.67 0.10 376 1.47 0.96 2624 37 2374 3025 209R 1.25 0.35 26.3

2: 30 60 29.5 1.67 0.10 387 1.62 0.96 2718 R3 7457 3125 2!?6 f . 2't 0.05 ??. 7
3: 30 60 30.5 1.67 0.10 397 1.56 0.96 3 08 79 2537 3225 2239 f.22 0.35 ?R.e
4: 30 60 31.5 1.67 0.10 408 1.64 0.96 2003 83 267! 2006 2TR t.21 0.tt ?*.A
5: 00 60 32.5 1.67 0.10 419 1.65 0.96 2W9 34 2705 3426 7487 1.20 0.35 10.5-

6: 30 60 33.5 1.67 0.10 400 1.50 0.96 00R4 76 77R7 0526 3 77 1.19 0.85 31.4
7: 30 60 34.5 1.67 0.10 441 1.65 0.96 3179 A4 23 % 3626 7676 1.18 0.95 32.1I 8: 30 60 35.5 1.67 0.10 452 1.74 0.96 3290 89 2955 0726 2781 1.17 0.85 13.3

tt: 0 150 33.0 1.67 0.00 454 1.49 0.91 1484 202 1157 3977 qn05 1.15 0.90 15.A
13: 20 140 40.3 1.67 0.00 4!4 1.58 0.91 14E4 199 3357 4211 3227 1.14 0.c0 37.2
15: 0 100 42.0 8.67 0.00 458 1.56 0.91 1R23 L40 3498 4373 TG1 1.13 0.00 19.5

16: 30 00 43.5 1.67 0.00 459 1.56 0.91 ?9'4 127 OA25 4529 3524 f.12 0.00 40.0
::: 16: 00 0 43.5 1.67 0.13 459 t."4 0.72 39'4 0 3625 4529 3 24 1. 0. 59 40.7

'[ 18: 0 90 45.0 1,67 0.13 480 1.60 0.72 4061 34 3710 4673 3669 1.10 0."8 41.0
19: 0 60 46.0 1.67 0.13 494 1.59 0.72 4110 "4 37AA 4770 3745 1.09 0.*1 42.5
21: 0 120 48.0 1,67 0.13 521 !.59 0.72 47M !!2 1R7R 4979 30'4 1.07 0.58 43.9
22: 0 60 49.0 1.67 0.13 535 1.63 0.72 4339 57 3915 5079 4055 1.07 0.'8 44.4
22: 20 30 49.5 1.67 0.13 54 2 1.57 0.72 4373 27 0963 5129 4102 1.06 0.5R 44. 7

23: 00 60 50.5 1.67 0.13 555 1.02 0.72 4413 '4 3999 5?29 41'4 1.06 0.53 '5.1.

J 0: "O 60 51.5 1.67 0.13 '69 !.10 0.72 4AAA 38 4tr.s $330 4200 1,05 0.*8 s5,3
.. , ,, e, . .:- , .. e, .: . , . - n e, -- w, , ~ . , .- . . , e, ,,



. .

RtN C: 4 C07TER P! LOT PLM7 PW 2
DATE: 01/30/80 IGN PRO.ECT m. In52.00

$ET NET 0M 0.n etM ifT
CJM LOOS SICGI trr:1 53rnR KW1 C:GM W8 W4. 300R I:M9 PrN7

E TIT DT 71T SPCAY SPPAf SFFAY EFFL EFFL EFFL EFFL EFFI W 4Y EFFL EFFL ETFL FEC
M MIN FRS 1./ MIN 0/L G L/ MIN 0/L G G G 1 I n/L 0/L

T 1: "O 30 52.5 1.67 0.11 580 1.09 0.62 4't5 16 407A 9 30 4310 1.^4 0.54 46,0

g 2: 0 3) 53.0 t.67 0.!! 536 1.63 0.62 4"46 24 4103 5490 4354 1.04 0.50 4A.3
3: 0 60 54.0 1.67 0.!! 597 1.31 0.42 4505 40 4143 55(V 4417 1.01 0.50 44.8
4: 0 60 55.0 1.67 0.11 608 1.63 0.62 4656 49 4171 56A0 4535 1.02 0.50 47.3

I 52 0 60 56.0 1.67 0.11 620 1.30 0.62 4723 55 474A 5781 4644 1.01 0. "A 42.n
6: 0 60 57.0 1.67 0.!! 631 1.30 0.62 4790 55 4304 5311 472 t.00 0.*4 41.A
8: "X1 150 59.5 1.67 0.!! 659 1.62 0.62 4942 124 44?8 A131 4004 0. N 0.54 'd.0
8: 00 0 59.5 1.67 0.24 657 1.60 0.57 4942 0 44N 6t31 4MA 0. M 0.13 "J.0

!!! 45 105 62.7 1.67 0.24 7"|A 1.49 0.57 5110 98 4576 A457 '2W o.44 0. 4 51.1
12: 45 60 63.7 t.67 0.24 762 t.55 0.57 51A4 31 4557 A557 '381 0.05 0.33 51.4

14 15 00 65.2 1.67 0.24 708 1.57 0.57 5746 47 4^05 6707 '5 73 0.54 0.?3 "2.0
15: 30 75 66.5 1.67 0.24 829 1.57 0.57 5314 lo 4A44 M33 '441 0.04 0.33 57.4
17: "O 120 68.5 1.67 0.33 896 1.56 0.54 9 16 39 AM3 7033 5R79 0.02 0. M 52.0

| 20: 0 150 71.0 1.67 0.33 980 1.53 0.54 '545 4A 4732 7294 ^^A7 0.91 0. .'0 53.4
L 22: 25 145 73.4 !.67 0.33 1062 0.99 0.54 "623 29 4761 7526 A212 0.00 0.20 "3.8

0: ")0 125 75.5 1.67 0.33 1132 1.60 0.*4 '732 41 4303 7734 A412 0.39 0.20 54.2
2: 20 120 77.5 1.67 0.36 1205 1.59 0.51 M11 20 4A32 7025 M01 0.m 0.15 "4.5
4 0 90 77.0 1.67 0.36 1260 t.*3 0.51 5005 21 4353 AoR5 674A 0.37 0.15 54.8
8 30 270 83.5 1.67 0.36 1426 1.50 0.51 6115 61 4915 **da 7158 0.95 0.15 '5.5
9: 30 60 84.5 1.67 0.36 1863 1.59 0.55 6tA3 13 4933 AA16 7247 0.35 0.13 55.7

E
C 10: 30 60 95.5 1.67 0.02 1465 1.46 0.'5 6217 47 4920 87*6 73';5 0.!4 0.51 54 . 2

10: 30 0 35.5 0.00 0.02 1465 1.20 0.*5 6217 0 4?90 A73A 7"t35 0.34 0.53 'A. )
ce !!: 0 30 86.0 0.00 0.00 1465 1.20 0.55 42''7 20 sono 8724 7371 0.84 0.!" 56.5

{ 11: 30 30 86.5 1.67 0.02 1866 1.20 0.55 6257 19 5070 9737 7407 0.24 0. 'L1 56.7
13: 0 90 E3.0 1.67 0.02 1469 1.17 0.55 6316 56 '476 8937 751': 0. .c4 0.53 57.3-

15: 30 150 90.5 1.67 0.02 1474 1.16 0.55 6413 93 5170 otS7 7A37 0.33 0. 11 "S.4
| 17: 'jo 100 92.5 1.67 0.02 1478 1.50 0.55 A511 96 57^6 0303 7867 0.9? o.53 59.5
L 19: 0 00 94.0 1.67 0.01 1480 1.50 0.52 6*85 A9 5335 953R 9003 0.32 0.51 44.2

20: 0 60 95.0 1.67 0.01 1482 1.64 0.52 M37 50 5386 'A4! 9107 0.81 0.51 AA.3
21: 0 60 96.0 1.67 0.01 1483 1.65 0.52 W9 50 5437 9733 A201 0.81 0.51 61.4

I .

22: 0 60 97.0 1.67 0.01 14R5 1.66 0.52 6742 51 5499 0930 0 00 0.81 0.5f 62.0
22: 30 90 98.5 1.67 0.01 1437 1.60 0.52 6813 74 55A2 9099 9445 0.30 0.5l A2.9

[ 0: 30 60 99.5 1.67 0.01 148A t. 71 0.52 /R72 52 5A15 WC9 ?'48 0.M o.51 A3.4
2: 00 120 101.5 t,67 0.01 1491 1.75 0.52 A993 107 5723 10290 9753 0.7? 0.51 64.A
3: 30 60 102.5 1.67 0.01 1492 1.71 0.52 7037 52 5775 10300 MA1 0.79 6.51 AM.2

[ 4: 30 60 103.5 1.67 0.01 1494 1.68 0.52 7090 51 "627 10490 3962 0.79 0.51 As. 3
5: 30 60 104.5 1.67 0.01 1495 1.82 0.52 7148 56 ?RR4 10590 0077 0.79 0.51 AA.4
6: 30 60 105.5 1.67 0.01 1497 t.71 0.'2 7202 52 5936 10690 9174 0.78 0.51 A7.0

10: 30 240 109.5 f >7 0.01 1501 1.M 0.34 7340 134 607! !1001 0579 a.7A o. ">3 M.5
12: 30 120 111.5 t.o7 0.01 1503 1.67 0.34 7400 66 6138 112?? 9770 0.75 0.31 60.3

!** 30 120 !!3.5 1.67 0.01 1505 !.70 0.34 74A0 68 6206 ff402 00o4 0.74 0.31 70.1
f.' 16: 30 120 !!5.5 1.67 0.01 1507 1.66 0.34 7'.4A A6 6273 116?2 10134 0.74 0.33 70.3#

13: 0 90 !!7.0 0.34 0.00 1507 1.M 1.67 77o9 249 6522 11723 f0334 0.'5 1.4 71.6
20: 0 120 119.0 1.67 0.00 l'OS 1.69 0.29 7359 59 A531 11724 to'L17 0.74 0.20 74.3
21: 30 00 120.5 1.67 0.00 l*08 1.66 0.20 7*03 43 M25 12074 106A7 0. 73 0. N 74.9I 23: 30 120 122.5 1.67 0.00 1509 1.67 0.29 7062 58 6AR1 17174 !098R o.73 0.29 75.5

*

0: 30 60 123.5 1.67 0.00 l'o9 1.67 0.29 70o1 29 6712 12174 100 * 0.72 0.20 '5.A
2: 0 oo 125.0 1.6 / 0.01 1511 1.72 0.21 3027 14 A747 17'75 tit 43 0.72 0.?' /A.?

I 4: 0 100 127.0 1.67 0.01 1513 1.73 0.23 M7A 16 A794 127 5 11">51 0.75 9.72 7A.7
. .. . .. .. . . . .. .. . . ..
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*
RLN NO: 4 COTTER PILOT FtMT WE 3
OATE: 01/30/90 HM PROJECT N0. Jn52.00

NET NFT CLM (in riet NET

0.M U308 9IIR ltY13 VG03 IOiR 9rre wt. ist. styn trp3 prN7

E TIT DT T!E SnM SPcAy sr9AY ER. EFFL FFTL ER. EFTl eP9M EFR FR, EFFL FfC
'S MIN WS L/ MIN 0/I. G L/ MIN 0/L 0 G 0 L L 0/L 0/t.

6: 0 60 129.0 1.67 0.01 1515 1.70 0.23 8124 22 6R40 12'26 1155 0.70 0.22 77.2
''

g 6: 0 0 1M.0 1,67 0.01 1515 1.70 0.23 3124 0 M40 1376 11 M 0.70 0.22 77.2
S: 30 150 131.5 0.00 0.01 1515 1.61 0.23 81Rt 54 M94 12026 !!798 0.49 0.22 77.R

10: 0 90 133.0 0.00 0.00 1515 1.13 0.42 3225 41 69M 12926 11000 0.69 0.42 73.1

1
!!! 30 90 134.5 0.00 0.00 1515 0.79 0.42 WM6 ?0 6'A9 12976 !!971 0.lA . 0.42 7o. 7

13: 0 90 136.0 0.00 0.00 15l5 0.64 0.42 3281 24 4991 12026 12020 0.68 0.42 N.0
16: 30 210 139.5 0.00 0.00 1515 0.33 0.42 0 11 30 7024 IN26 12009 0.68 0.42 ' o . 74

f 18: 20 120 141.5 0.00 0.00 1515 0.26 0.42 3725 13 7017 ITA 12112 4. M o.42 N.5
[ 22: 30 240 145.5 0.00 0.00 1515 0.19 0.42 R345 20 7058 12026 12179 0.A8 0.47 70.7

24: 0 90 147.0 0.00 0.00 1515 0.17 0.42 %5? 6 70A5 12926 12105 0.18 0.42 79.3

I 3: % 210 150.5 0.00 0.00 1515 0.12 0.47 T63 11 7076 12926 122^! 0.4 0.4? 78.9
5: 30 120 152.5 0.00 0.00 1515 0.09 0.42 T63 4 70'M 12'26 e2232 0.i4 0.42 M.o

!! 45 ?75 158.7 0.00 0.f4 1515 0.09 0.42 ER2 14 7095 12*26 12266 0.*A 0.42 W).1

l
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RtN NO: 5 COTTER P! LOT FU.NT Por{ l,

CATE: 01/:9/80 H&N FMLCCT NO. 3052.00

NET NET r:N ft M CtM '{T
CLM tom 9t3tt3 t.tTIS 9tY13 V303 9tD1 m. W:. IOY) LC03 PrNT

E TIME OT TIME 'FPAY WAY !PPAY ETR. EFR EFTL EFR EFTl #WAY ETR. EFF1 ErFI FECU MIN WS L/ MIN 0/L G UM!N G/L 0 0 0 L L 0/L 0/1

p- IS: 0 0 0.0 5.15 0.10 0 0.00 0.04 0 0 0 0 4 0.00 0.00 0.0
r 20: 30 150 2.5 5.15 0.10 31 1.59 t.01 741 216 216 U2 233 1.01 0.00 2.1

21: 00 60 3. 5 5.15 0.10 113 3.02 1.01 425 164 381 1081 4?o 1.01 0. * 5. 0
22: 0 30 4.0 5.15 0.t0 129 3.51 1.01 *32 ?5 476 1236 525 t.01 0.00 6.2

1
,

22: 30 30 4. 5 5.15 0.10 146 4.25 1.01 M! 115 597 1300 A*.1 1.01 0. * 7. 7
23: 30 60 5.5 5.15 0.10 1 78 4.74 t.01 040 !A 356 1600 037 1.01 0.00 11.1
0: 00 60 6.5 5.15 0.10 210 5.05 1.01 12'5 275 11:5 200R 1:41 1.01 0.00 14.A

{ 1: 0 00 7.0 5.15 0.!! :29 4.74 0.67 1355 32 1203 7163 l'El 0.97 0. M 15.3
g 1: "JO 30 7.5 5.15 0.11 247 4. n 0.69 14'3 C3 1241 '317 1576 0.5 0.!A f 6. 0

2: 0 30 8.0 5.15 0.t! 265 4.90 0.69 15'a e5 117A 2472 tA71 0. 7) 0.'a 13.1

3: 0 64 9.0 5.15 0.11 *02 4.64 0.69 175: 161 151R 27R1 1992 0.99 4. 'A 7). 2
4: 0 60 10.0 5.15 0.11 333 4.74 0.69 1952 165 1704 1090 2237 0.37 0.53 22.4
5: 0 to 11.0 5.15 0.11 374 4.S6 0.60 21'A !69 1874 0399 25'.9 0.95 A 5A 24.6

[ 6: 0 60 12.0 5.15 0.11 411 4.77 0.69 2356 1AA 2040 3700 2815 0.33 0.53 26.3
L 7: 0 60 13.0 5.15 0.!! 447 4.77 0.69 2'57 IM 2207 4017 3102 0.R? o.'A 29.0

7: 15 15 13.2 5.15 0.13 4'8 4.63 0.54 :505 23 2235 4094 3172 0.31 0.41 29.4
9: 0 105 15.0 5.15 0.13 533 4.63 0.'4 2362 Jo 2415 4415 %5A 0.74 6. Il ??.o

I 10: 0 60 16.0 5.15 0.13 575 4.52 0.54 3011 !!! 7547 4944 ?910 0.76 0.41 31.5
!!! 45 105 17.7 3.78 0.13 600 3.28 0.f4 3206 145 26'3 'J40 4285 0.74 0.41 35.4
12: 40 55 18.6 3.78 0.13 659 3.35 0.54 F07 75 2749 5548 4469 0.74 0.41 36. 4

k
L. 15: 0 140 21.0 3.79 0.13 732 3.05 0.54 3'45 101 2062 Ao7A 4*?9 a.72 0.41 :3.9

17: 00 150 23.5 3.73 0.20 A48 3.30 0.44 3795 l29 :090 6A45 5435 0.6? 0.25 40.6
r 20: 0 150 26.0 3.78 0.20 964 3.23 0.46 4019 125 3215 7212 50?o 0.67 0.?5 s?.2

h 22: 25 145 29.4 3.73 0.20 1077 1.32 0. 46 4242 124 11W U60 6401 0.4 0.25 41.9
23: 0 35 29.0 3.26 0. 0 !!ao 3.32 0.46 4206 29 3*49 7874 A519 0.65 0.05 44.3
1: 0 120 31.0 3.26 0.25 1199 3.33 0.41 4469 72 3442 7265 6918 0.64 0.13 49.2

| 2: 00 90 02.5 3.06 0.25 1271 3.06 0.43 4590 55 3497 85*8 7220 0.63 6.19 4^.0
IL 4: 0 90 34.0 3.26 0.25 1345 3.29 0.43 4723 53 3551 A352 7517 0.62 0.13 44.7

7: 0 180 37.0 3.06 0.25 1491 3.04 0.43 49A5 49 ?451 0419 MA5 0.68 a.18 48.0
9: ")0 150 27.5 3.26 0.45 1714 3.00 0.45 5I69 0 365l 9929 35t4 0.60 0.iM 48.0

10: 30 60 40.5 3.26 0.45 1803 3.02 0.45 5251 0 2451 10173 RAo9 0.A0 0.00 4R.o
11: 30 60 4I.5 3.26 0.45 1893 3.00 0.45 5333 0 1451 10319 M73 0.60 0.no 11.o
13 0 90 43.0 3.26 0.45 2026 3.03 0.45 5456 0 3651 10A!2 9151 0.59 0.(o 48,o
15: 40 160 45.6 3.26 0.45 2264 3.10 0.45 5682 0 3A51 !!!14 964A 0.58 0.(o 43.0
16: 0 20 44.0 3.26 0.45 2204 3.00 0.45 5709 0 3651 111** 9708 0.58 0.00 48.0

[ 17: 0 60 47.0 3.26 0.52 237 2.90 0.55 '806 5 1654 !!395 '982 0. .".3 0.01 42.0
20: 0 100 50.0 3.26 0.52 2707 2.93 0.55 4101 16 3672 !!'R1 10410 0.9 0.03 48.3
21: 0 60 51.0 3.26 0.52 2310 3.06 0.55 6204 5 3673 12177 105c4 n. '.3 0.01 43.3
22: 0 60 52.0 3.26 0.52 2914 2.95 0.'5 6'03 5 36A4 12373 10nf 0.'A o.63 49.4
23: 33 93 53.5 3.26 0.52 3074 3.00 0.55 6459 3 3672 12676 11051 0.53 0. 0't 43.5

24: 0 27 54.0 3.26 0.52 3100 3.00 0.'5 6505 2 0695 127A4 11112 0.'8 0.03 42.6
% 0: 30 30 54.5 3.26 0.72 3191 3.00 0.47 6'45 0 3695 129^2 !!222 0.52 0.00 43.6
h 2: 30 120 56.5 3.26 0.72 3474 3.11 0.67 MI6 0 3695 13253 11505 0.'8 0.00 49.6

3: 30 60 57.5 3.26 0.72 3616 2.99 0.67 A937 0 36$5 1344A !!775 0. 51 0.00 43.6
4: 30 60 58.5 3.26 0.72 3757 2.96 0.67 7056 0 1695 13A44 !!** 0.59 0.00 AR.6
5: 30 60 59.5 3.26 0.72 3W9 2.99 0.67 7377 0 2495 13340 12t12 0.'9 0.00 23.6

'

7: 0 90 61.0 3.26 0.72 4111 3.40 0. 7395 0 ''A95 141'n !?4'A 0.'o 0.m 4?. 6
3: 0 60 62.0 3. 6 0.72 4253 3.37 0.67 7'51 0 2499 (4329 1263R 0.50 0.00 49. 4

Y *:o!50 "5 'm M3 'u2 3.27 0.67 pat o :c5 !an ig o..'. <m 4aa
,
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1tN N0: 5 COTTE*4 PIL0T P1MT PArf 2
DATE: 01/27/80 HirN PRO <EC7 W. 3052.00

(T WT OM n *t n.M ET
CLM uE 9D18 IJ1rt3 9003 IGn8 9D13 E A ttXt3 i.t30R PCNT

[ TIME DT TIE SPRAY ?FPAY SP9AY EFFI FFFl. FFL EFL EFFL ff9AY FIFL EFFl Em FEr
B: MIN W3 L/ MIN 0/L 0 L/ MIN 0/L 0 0 0 1 1 G/t G/t.

g 14: 30 120 4.5 3.26 0.73 5199 3.21 0.70 8415 0 3695 15Ano 190*5 0.!A o. M 48.6
16: 0 90 70.0 3.26 0.73 5405 3.26 0.70 % 22 0 3695 1".391 14250 0.60 0.00 48.6
18: 0 120 72.0 3.26 0.67 E9 3.22 0.73 8907 23 3718 16295 14637 0. M o.0A 48.9
20 0 120 74.0 3.26 0.67 5933 3.16 0.73 ?!R6 23 1741 16676 15016 0.61 0.0A 49.2

1
21: 30 90 75.5 3.33 0.67 6135 3.27 0.73 ?403 18 3759 16975 15311 0.61 0.06 49.4
23: 30 120 77.5 3.33 0.67 6405 3.34 0.73 1699 24 1784 17375 15713 0.41 0.06 49.7
24: 0 30 78.0 3.33 0.67 6472 3.34 0.73 0773 A 1790 17475 1'313 0.61 0.04 49.8
2: 0 120 30.0 3.33 0.64 6732 3.45 0.72 10073 11 1822 17875 16227 0.62 0.07 '4. 2
4 0 120 82.0 3.33 0.64 6991 3.39 0.72 10369 7) VJ 18274 1M05 0.62 0.07 %6
5: 0 60 83.0 3.33 0.64 7121 3.39 0.72 10516 15 %4 18474 16338 0.A2 0.07 50.3

8: 0 ISO 86.0 3.33 0.64 7510 3.33 0.77 10052 45 '914 fo073 174N o.A? o.07 51.4
10: 0 120 88.0 3.26 0.05 7531 3.16 0.29 !!o62 90 4004 19445 17919 0.62 0.23 52.A
13: 0 180 01.0 3.26 0.05 7563 3.19 0.29 !! 729 I?6 414o .W51 18303 0.61 0.21 54.4

g 16: 0 190 94.0 3.26 0.05 7594 1.23 0.2? 11399 137 4278 20638 13975 0.60 0.23 56.2

[ 18: 30 150 96.5 3.26 0.00 7595 ?.19 0.64 11706 'Y17 4"A5 ?!!27 19455 0.!A 0.64 44.3
22: 0 210 100.0 3.26 0.00 7595 3.18 0.64 12135 423 5013 71312 20124 0.M 0.64 65.9
24: 0 120 102.0 3.26 0.00 7594 3.21 0.64 12'N3 247 52 % 22111 20510 oco 0.64 69.1

1 0: 30 30 102.5 3.26 0.01 7"97 3.21 0.31 12413 29 5200 22301 20407 0.Ao 0.30 49.5
1: 00 de 103.5 3.26 0.01 7599 3.24 0.31 12475 59 53"a 22496 Ninal 0.59 a.3) 74.3
3: 30 120 105.5 3.25 0.01 7603 3.18 0.31 12597 117 54A7 22333 21133 0.59 0.30 71.S

E
j: 5: 00 120 107.5 3.26 0.01 7M8 3.15 0.01 12717 116 5"Jt3 2327' ?!5A2 0.'4 a. ?4 7?. 4

8: 0 l'0 110.0 3.24 0.01 76t3 3.00 0.31 12360 133 5721 23763 22012 0. 51 0.00 75.2
.- 12: 0 240 114.0 0.00 0.00 7613 0.72 0.31 t316 55 '777 ?3768 2218A o.5A o.31 79.9

18: 0 360 120.0 0.00 0.00 7413 0.11 0.31 12929 11 5700 2374 22229 0.53 0.31 76.1
0: 00 390 126.5 0.00 0.00 7613 0.09 0.31 12940 11 !A01 23768 222A4 0.58 0.31 76.3
5: 30 000 131.5 0.00 0.00 7411 0.07 0.31 12943 7 5809 2374 22237 0.53 0.31 76.4
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PC NO: 6 CDTTEF PILOT f4 ANT PXE 1
DATE: 01/29/00 MN PPNECT NO. 3052.00

'ET NET ce an rtM NET

OH I.000 gr303 U303 9J30R IC03 9F03 WL Ynt in mn3 por

b(! 7!ME DT 7!tf ?FPAY SFCAY SPRAY EFFL Em. EFFL FR EFFI WAY EFFl. ER ER W
MIN WS (./ MIN 0/t. G L/ MIN 0/L 0 0 G L L 0/I 0/t

5 6 0 0 0.0 3.78 0.49 0 0.00 0.00 1 0 0 0 0 0.00 0.00 0.0

k 3 15 135 2.2 3.78 0.49 25t 0.71 1.26 12t 74 74 510 96 1.25 0.7A t.0
9: 30 75 3.5 3.78 0.49 391 1.44 1.2A 257 83 157 703 204 1.26 0. 7A 2.1

10: 30 60 4.5 3.78 0.49 503 2.96 1.26 482 136 293 1070 %2 1.2A 0.76 3. 9

I
11: 30 N) 5.5 3.78 0.49 614 2.72 1.?6 68R 125 419 1247 545 1.26 0. 7A 5.A
12: 0 30 6.0 3.78 0.49 670 3.00 1.26 302 69 am 1360 635 t.26 0.76 6.A
10: 0 Is0 7.0 3.73 0.52 7R8 0.82 1.24 1091 167 65A 1527 F48 1.25 0.72 R.3

f 15: 30 150 9.5 3.73 0.52 1083 4.15 1.24 1863 443 1t05 2154 1491 1.24 0.72 14. )

[ 16: 0 30 10.0 3.78 0.52 1142 4.18 1.24 2019 00 !!95 22M 1A17 1.74 a.77 16.1

17: 0 60 11.0 3.78 0.74 1310 4.16 0.?8 2265 60 125A 2494 1R67 1.21 0.24 16.0

IS: 0 60 12.0 3.78 0.74 1479 4.18 0.98 2512 60 1016 2721 2118 1.18 0.24 17.A
21: 0 180 15.0 3. 73 0.74 to84 4.25 0.99 % 54 184 1500 3402 2333 1.13 0.24 ?0.3
22: 0 60 16.0 3.78 0.74 2152 4.21 0.99 35t1 61 1541 3A28 1137 1.11 0.24 21.J

| 23: 30 90 17.5 3.73 0.74 2404 4.21 0.98 % 86 11 1653 3969 1516 t.10 0.24 22.3
L 24: 0 30 18.0 2.78 0.74 2428 4.21 '0.08 4010 30 IAR3 4092 3642 1.10 0.74 ''2. 7

0: 30 30 18.5 3.73 0.51 2'47 4.19 0.32 4114 39 1723 4105 3763 1.09 0.11 21. 3
2: 30 120 20.5 3.73 0.51 2779 4.29 0.82 4'40 161 1R84 4A4' 42?4 1.05 0. 31 N.4
1: 30 60 21.5 3.78 0.51 2996 4.16 0.32 4746 73 1962 4276 4533 1.04 0.31 26.5
4: 30 60 22.5 3.78 0.51 'J012 4.14 0.82 4951 77 2640 5103 4792 1.03 0.31 27.6
5: 30 60 23.5 3.73 0.51 3123 4.23 0.32 5164 30 2121 5329 507) 1.02 0.31 ?9.6

[
a; 6: 30 60 24.5 3.78 0.51 3245 4.78 0.92 '376 20 2?01 **"4 520A 1.01 0.31 2o.7

6: 30 0 24.5 1.35 0.51 3:45 4.!! 0.32 5376 o ??01 555A 5:06 1.01 0.31 2o 7
g S: 0 00 26.0 3.85 0.51 3422 4.11 0.82 54'? 115 7317 50 3 *A47 1.00 0.31 31.30 .

10: 30 150 23.5 3.35 0.45 3685 4.44 0.72 6166 ISO 249R 6480 An3 0.97 0.27 73.7g
12: 30 120 30.5 3.85 0.45 'J895 4.77 0.'? 6582 155 2653 6942 4906 0.65 0. ''7 15.8
14: 30 120 32.5 3.35 0.45 4106 4.65 0.72 69R8 151 2004 7404 7465 0.91 0.27 37.9| 16: 0 90 34.0 3.85 0.45 4263 4.50 0.72 7292 foo 7914 7751 7R70 0.92 0.27 39.4

R. 18: 0 120 36.0 3.85 0.41 4455 4.44 0.63 7620 117 3031 3213 R403 0.M 0.22 41.0
20 0 120 33.0 3.95 0.41 4647 4.37 0.63 79'4 115 1147 8675 9928 0.89 0.27 42.5
2 1 : "10 90 39.5 3.35 0.41 4791 4.27 0.63 StoR 24 3232 0021 9313 0.29 0.22 43.7

I .

22: 'r) 60 40.5 3.40 0.41 4875 4.27 0.63 R361 56 3?RR 9725 9"40 0.97 0.7? 44.4
23: JO 60 41.5 3.40 0.41 4960 4.56 0.63 3935 60 3348 0429 OR43 0.36 0.22 45.2
24: 0 30 42.0 3.40 0.41 5002 4.56 0.63 8622 2n 3372 0531 9980 0.24 0. 71 45.7
2: 0 120 44.0 3.40 0.34 5145 4.53 0.57 8936 124 3503 9977 10574 0.A4 0.22 47.1
4: 0 120 46.0 3.40 0.34 5297 4.50 0.57 0248 173 3626 10347 !!aA4 0.R1 0.22 49.0
5: 0 60 47.0 3.40 0.34 5358 4.43 0.57 9402 60 3687 10551 !!330 0.2? 0.22 49.3I 3: 0 180 50.0 3.40 0.24 5572 4.21 0.57 9840 171 3861 11163 12 % 8 0.81 0.22 52.2

10: 0 120 52.0 3.40 0.48 5768 4.36 0.55 10t31 39 3900 !!571 12611 0.60 0.07 52.7
11: 50 !!O 53.3 3.40 0. 4R 5949 4.3A 0.55 10390 35 39?A 11045 !"Jool 0.79 0.07 53.7
11: 50 0 53.8 2.45 0.48 5949 4.36 ).55 10399 0 3916 11945 13091 0.79 0.07 53.2

13: 0 70 55.0 2.45 0.48 6021 3.64 0.55 10*42 19 3956 12117 13349 0.72 0.07 5G.5

@!*; 16: 0 180 58.0 2.45 0.43 6244 3.16 0.55 10859 42 399fs 125'.1 13913 0.73 0.07 54.0
IS: 30 150 60.5 2.45 0.66 6489 3.23 0.59 !!!49 0 3009 12925 14407 0.77 0.00 '4.0

^

22: 0 210 64.0 2.45 0.66 6832 3.26 0.59 11560 0 399R 13440 15037 0.76 0.m 54.0
24: 0 120 66.0 7.45 0.66 7029 3.13 0.59 !!725 o 1903 137?4 l'463 oA o.m '4, 0
1: 30 ?0 67.5 2.45 0.73 7190 3.10 0.66 11972 0 3993 12c"4 15741 0.76 0.00 54.0 -

3: 30 120 69.5 2.45 0.73 7466 3.1^ 0.66 177"4 o 'BoR 1474R 16119 0. '' o.60 54.0
5: 30 120 71.5 2.45 0.73 7622 3.13 0.66 12475 0 3?o9 14542 164M 0.75 0.00 54.0

g 8: 0 150 74.0 2.45 0.73 7891 3.42 0.6A 128to o 29o9 14oto 17n09 0.75 0.on ',4.0.e. 3 in ,a , .. s -, - ,.i an .- a ,f o .,m .n a -, .s 4., , .

|
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RIN NO: 6 COTTER PILOT Ft/WT Ft.cf 2
MTE: 01/29/80 H$N P9GECT T. M52.00

NET T7 NN nn nJM WT
Cut U331 9003 lt308 9D13 Im3 9nu vrt. VOL tt3n3 U3m PrNT

[ T!?'E DT T!?f SFRM c)*M ver,Y EFFL EFFL ER. ER. FFFl 4*M FFFl. eTTL FFR. FEC

ki MIN W3 L/ MIN G/L G L/ MIN 0/L 0 0 0 t. 1. All. G/L

g; 16: 0 240 32.0 2.45 0.72 3748 .20 0.67 l'E47 o 399R 16APA 1R511 0.74 o.60 54.0

'g 13: 0 120 34.0 2.45 0.73 3964 3.27 0.72 14120 0 TM 1620 137:4 0.7* 0.00 54.0
!: 30 210 87.5 2.45 0.73 9342 3.31 0.72 14632 0 390R 16894 196 0 3.74 0.00 54.0

22: M A0 38.5 2.45 0. D 9450 3.23 0.72 14772 0 3098 17041 19814 0.74 0.00 '4.0

1
23: 30 60 89.5 2.45 0.73 0558 9.03 0.72 14916 0 3909 17tm ?0014 0.74 a.00 '4.0
0: 30 60 ~4. 5 2.45 0.D CAA4 3.19 0.72 15053 o 3?o9 17135 20315 0.74 0.00 54.0
!! 30 A0 91.5 2.45 0.77 97m 3.23 0.71 191 9 0 W 174C :0*99 0.74 0.00 '4.0

[ 2: 30 60 72.5 2.45 0.77 7894 1. 2 0.71 15331 o TM 17620 20507 0.74 0.00 wo
[ 3: ?O 60 93.5 2.45 0.77 10007 3.:4 0. 71 15470 0 3909 17776 T787 0.74 0.00 '4.6

4: 30 60 94.5 2.45 0.77 10121 3.33 0.71 15615 0 3M9 17723 2000 0.74 0.00 54.0

5: % 60 95.5 2.45 0.77 10235 3.37 a.71 IPA 0 0 30** 19070 21103 0.74 0.00 '4. 0
7: 0 90 97.0 2.45 0.77 10406 3. 4 0.71 t'971 0 3909 13291 2. *A o.74 0.00 "4.o
7: 0 0 97.0 ?.45 % 01 104AA 3.26 0.64 15971 0 3909 1C01 214S6 0.74 0.64 '4. 0

g 13: 0 360 103.0 2.45 0.01 104t8 3.77 0.64 IM49 179 4977 191D ?:945 0.73 0.64 65.0

[ 16: 0 190 106.0 2.45 0.01 10424 3.32 0.44 17 64 'TA '264 10614 23443 0.73 0.64 71.2
16: 0 0 106.0 0.00 C.00 10424 1.32 a *5 17:54 o 5?64 19414 ?1441 0.73 o.55 71.2
17: M 00 107.5 0.00 0.00 10A14 2.66 0.55 Ino7 133 5197 19A14 23Agt 0.73 0.3 7'.0

1 20: 0 150 110.0 0.00 0.00 10424 1.32 0.55 17'07 109 5507 19A14 22nR1 0. 0 0.55 74.5
21: "O 00 !!!.5 0.00 0.00 10474 0.77 0.5$ 17'4A 33 9544 19614 73991 0.73 0.'5 7*.0
23: 00 120 !!3.5 0.00 0.00 10424 0.48 o.55 17573 32 557.9 19614 24000 0.M 0.55 75.4

L
t t, 0: 20 A0 114.5 0.00 o 00 10474 0.08 0. 'R 17'Ro to 5589 19414 74077 0.7' O.'R 75.4

12: 10 720 126.5 0.00 0.00 10424 6.13 0.53 17644 55 5A44 19A14 24122 0.73 0.'3 74.3
2: 30 840 140.5 0.00 0.00 10474 0.00 0.58 17649 4 5649 19614 24 0 0. 3 0."R 74.4r.;

l
I -

[
[
l .

4
q

'
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f.D 40: 7 COTTER PILOT Ft/wi PM 1
DATE: 01/JO/80 H:Ji PROJECT NO. ^0'.2.00

I
NET SET rtN nN nN *E7

CLM LC08 SUN 8 It3ng st008 ffra 9J3rp va wn. ity:1 (ttna prNT

[ TILE DT TIME WAY SFCAY SPPM EFTL ER. FIFL FFFL ER WM ER ETFL EFFL FF
$;J MIN MtS L/ MIN 0/L G L/ MIN G/t. G G G 1 L Gil. 0,1

n 19: 30 0 0.0 4.50 0.59 0 0.00 0.00 0 0 0 o o 0.00 0.06 0.0
' 2: 0 WO 6.5 4.50 0.53 1026 0.40 1.36 217 124 174 1755 I?o t.?6 0.73 2. 2

3: 0 60 7.5 4.*0 0.!8 1184 0.12 1.36 473 146 271 ?025 344 1. ?4 0.78 4.8
4: 0 W 3.5 4.50 0.53 1342 3.63 1.?^ 772 170 441 2295 %: 1.1A 0.73 7. 9

I
5: 0 60 9.5 4.50 0.58 1500 3.88 1. ?^ 1001 182 624 2565 707 f.?4 0.73 i 1. ?

6: 0 60 10.5 4.50 0. '.3 16'9 3.97 1.36 1417 136 Sir ?315 1035 t.26 0.78 14.5
6: o 0 10.5 ?.44 0.68 1658 3.97 1.21 1417 0 311 ^835 1035 1.3A 0.51 14.5
7: 0 60 11.5 3.44 0.63 1900 3.45 1.21 1669 100 921 3041 1242 t.34 9.51 16.5

to: 0 180 14.5 3.44 0.68 2:25 3.7! 1.?! 24A4 355 !?7A 36M 1o12 .t . 20 0.53 ,T. o

13: 0 130 17.5 3.44 0.68 2651 3.68 1. 21 1291 352 16?3 4270 ?$74 1.27 0.93 20.2

14i 0 W :).5 3.44 0.68 2792 3.48 1.21 3',46 til 17w 4486 2734 1.27 o.'c 31.2
17: 0 190 21.5 1.44 0.67 3212 3.42 1.05 4106 212 1971 5105 ! ant 1.21 0.37 5.4t

13: 30 90 23.0 3.44 0.67 ?421 3.43 1.05 45?! !!6 Im7 !415 37!0 f.?t 0.37 37.4
g 22: 0 210 26.5 3.44 0.67 3910 3.61 1.05 5720 295 2172 Al37 4469 1.10 0.37 42.6

[ 24: 0 120 28.5 3.44 0.85 4264 3.64 0.89 97t4 17 2390 6550 to0A t.!A 0.03 42.0
1: 30 00 30.0 3.44 0.35 4520 3.57 0.39 9 02 12 ?402 4A50 3230 1.!4 0.03 41.1
3: 30 :20 32.0 3.44 0.35 4882 3.58 0.89 6'n7 16 7419 7272 5660 1.12 0.01 *1.4

1 5: '|0 120 34.0 3.44 0.85 5235 3.43 0.39 6755 16 24'i5 7A85 i4 72 1.11 0.03 43.7
6: 0 30 34.5 3. 44 0.85 5324 3.51 0.89 W4 4 2439 7780 A17A 1.!0 0.01 4?.A

12: 0 360 40.5 3.44 0.65 6 t't4 3.56 0.30 752 192 2672 0027 7442 1.u5 0.15 47.2

14: 10 150 43.0 3.44 0.65 6471 3.58 0.30 3714 ?0 2712 0543 7000 1.01 0.15 49.7
18: 0 210 46.5 3.44 0.66 6954 3.71 0.75 3007 71 27 4 102A5 3790 1.01 0.00 54.4
21: 30 210 50. 0 3.44 0.66 7436 3.6a 0.75 0482 68 7A57 10cR7 9537 0.69 o.00 51.2

h 22: 30 60 51.0 3.44 0.66 7574 1.51 0.75 9442 19 2372 11194 0744 0.?3 0.09 51.5
L 23: 30 60 52.0 3.44 0.67 7714 3.14 0.77 07A7 17 ?M9 11400 x37 0.oA 0.00 't.o

24: 30 60 53.0 3.44 0.67 7354 3.31 0.77 0041 IS 290R !!607 10126 0.01 0.04 4 ?. '

[ 1: ?0 A0 54.0 3.44 0.67 7904 3.77 0.77 10116 21 '929 11911 to?A? 6 47 ^ 00 '7. A.

[ 2: "|0 60 55.0 3.44 0.67 3134 3.62 0.77 10234 70 2050 120t9 10530 0.97 0.00 57.2
3: 30 60 %0 3.44 0.67 9274 3.65 0.77 104!3 20 2070 12226 fo7eo 0.oA 0. no 9. 3
4: 30 60 57.0 3.44 0.67 8414 3.69 0.77 10624 20 2991 12412 11021 0.04 0. @ 53.7

I 5: 30 60 58.0 3.44 0.67 8554 3.32 0.77 10778 18 ?A10 12639 !!220 o.o6 0.00 "4.0
6: 30 M 59.0 3.44 0.67 3694 3.55 0.77 10043 20 3030 !??45 !!4'te 0.95 0.09 94.4

[ 6: 30 0 59.0 3.44 0.03 8694 3.55 0.59 10043 0 WO 12945 11434 0.05 0.5A 54.4
5 13: 0 3?0 65.5 3.44 0.03 8734 3.35 0.59 11723 741 3771 14187 12743 0.91 0.'6 A7.7

16: 0 180 68.5 3.44 0.03 8752 3.77 0.59 12128 324 41'3 14906 13427 0.00 0.fA 74.6
16: 0 0 68.5 0.00 0.00 9752 3.77 0.61 12129 0 4155 14306 13422 0.00 0.61 74.A
17: 30 00 70.0 0.00 0.J0 R752 2.00 0.61 122*9 !!! 42A7 f4A06 !?,M? 6.R9 0.61 74.6
20: 0 150 72.5 0.00 0.00 8752 0.81 0.61 12315 75 4342 14306 13724 0.39 0.61 70,0
21: 30 00 74.0 0.00 0.00 8752 0.45 0.61 12340 25 498 14A06 137A5 6.99 0.41 79.4
23: 30 120 76.0 0.00 0.00 8752 3.34 0.61 12366 25 4393 14A06 13A07 0.99 0.61 79.9

0: 20 60 77.0 0.00 0.00 875? 0.34 0.60 12?79 12 4404 14806 tM73 0.89 0. 4) 79.1

p: 3: 30 180 80.0 0.00 0.00 3752 0.2? 0.60 12411 11 44H 14306 13R90 0.M 0.60 70.7
M 5: 30 120 S2.0 0.00 0.00 97'2 0.22 0.60 17427 16 44'4 1400A 13007 0. " 0.M Mt.o'

12: 30 420 39.0 0.00 0.00 3752 0.21 0.60 12430 9 45a7 14806 13906 4.39 A.M 9). 9
18: 30 360 95.0 0.00 0.00 97'2 0.15 0.60 1:93 32 4'40 .f4206 140'4 0.R* o.Ao Rt.5
24: 30 360 101.0 0.00 0.00 3752 0.13 0.60 12'54 41 4511 14306 14tt? 0.30 0.60 32.2
4: 20 240 105.0 0.00 0.00 2752 0.18 0.60 1;*.$0 76 asAA !*30A 14162 o. .oS 0.60 M.7

f
.



. .

'Q N0: 9 CDTTEP PILOT PLANT Fyf 1
MTE: 01/30/30 H&N P%ECT 41. 3052.00

WT NE7 rte r::s on e
Cut trEl WXG IJXR 9.t3nR U3r0 9 019 V0t. M ITJ6 UTG PrNT

E TIE DT TIN EFAY SPFAY SPCAY ER. EFFL ER. EFFL Fm WAY EFFL EFFL EJFl. FFc
k5 MIN HRS L/ MIN 0/L 0 L/ MIN 0/L 0 0 0 L L 0/L 0/L

19: "|0 0 0.0 4.67 0.M 0 0.00 0.00 0 0 0 0 0 0.00 0.00 0.03

20: 30 60 1.0 4.53 0.66 179 041 0.00 0 0 0 271 0 0.00 0. M 0.0
21: 30 60 2.0 4.53 0.M 059 0.00 0.00 0 0 0 '41 0 0.00 0.00 0.0
1: 30 240 6.0 4.53 0. A 1077 1.45 1.22 425 105 105 1630 148 1.22 0.56 2.9
2: 30 60 7.0 4.53 0.66 1257 1.77 1.22 555 59 74 foo2 4',4 1.22 0.*4 1.6
1: 20 60 9.0 2.27 0.66 1347 !.39 1.22 694 63 31A 2013 'M !.R 0.56 4.5
4: 30 60 9.0 2.27 0.M 1437 2.!! 1.22 949 71 "G9 217', A94 1.22 0.!6 5.6

[ 5: 00 60 10.0 2.27 0.66 1527 2.32 1.22 10'4 05 E'i 2311 3A4 1.22 0.*4 7.0

[ 10: 00 300 15.0 2.27 0.67 1985 1.57 1.23 16 3 *64 749 2992 17:7 f.."7 o.5A 10.3
14: 30 240 19.0 2.49 0.67 23R4 1.37 t.23 2045 134 734 3589 !M7 t. 2? 0.'A 13.4

IS: 00 240 20.0 2.49 0.67 27?9 1.16 1.13 2261 120 10A3 4187 1M5 1.21 0.4A 15.3
l ' 23: 30 000 29.0 2.49 0.67 2001 1.16 1.13 2757 161 12^5 4034 U3 1.20 0.44 17.6

0: 30 60 29.0 2.49 0.67 "f92 1.20 1.03 ."T2 25 !!51 '093 2*AM 1.10 0. X 19.0

| 1: 0 30 29.5 2.49 0.67 3443 1.20 1.03 349 12 1261 5153 2401 1.10 0 . 15 13.2

L 1: "O 00 "D.0 2.49 0.67 '403 1.20 1.01 2006 12 1274 5233 78?7 1.10 0.*5 19.4
7: 30 40 31.0 2.49 0.67 3594 1.70 1.03 *012 36 1311 53R2 3W !.!? 0.35 11.1
4: :0 120 33.0 2.4* 0.67 3706 1.72 1.03 ?2*6 74 1387 '41 2747 1.17 0.35 20.0
5: "O 60 34.0 7.49 0.47 ~397 1.72 1.03 1%3 37 1424 !.1)) 2350 f.16 0.35 20.5
4: *0 to 05.0 0.00 0.00 "?97 1.24 t.08 2414 80 l'O5 9^0 MS !.16 !.m 21.7
9: 70 130 3.0 0.00 0.00 W97 1.24 1.0R 3655 241 1744 ".930 3141 t.16 1.M 25.2 -

D 10: 00 240 42.0 0.00 0.00 3 97 0.05 1.06 ??02 ?4A 1003 ".mo ^37A 1.15 1.09 3. 7
16: 0 l'd 44.5 0.00 0.00 W97 0.73 t.M 4030 123 2121 5830 2404 1.15 1.4 10.6
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. .

C.N N0: 10 COTIER PILO 7 FtMT P4F t
CATE: 01/30/80 H:Ji FmlECT NO. 305?.00

PCI NFT et.m r1ri (t:M $7
r.Ut t.008 JJ308 it008 90M 1013 St.m3 W4 vol. WM IOiR Pryr

[ TIE DT T&E SFFAY flFAY ? PRAY EFFl. EFFL Em EFFL EFFt SF9AY EFFl. FFFl. FFFI FFC
iy MIN FRS UMIN G/t. G (JMIN G/I o G 0 L L 0/t. 0/t.

g. 24: 0 0 0.0 2.68 0.74 0 0.00 0.00 0 0 0 0 0 0. i.n) 0.00 0.0
3: 30 210 3.5 2.68 0.74 419 0.00 0.00 0 0 0 5A2 0 0.00 0.m 0.0g
3: 30 000 9.5 2.70 0.74 1042 0.30 0.00 0 0 0 t?99 0 0.00 0. 'u) 0.0
10: 0 00 10.0 2.79 3.74 1229 0.33 1.75 52 30 10 I A.'o 29 f.75 1.01 0.1

| 10: 20 20 10.3 2.79 0.74 1271 1.21 1.75 94 24 'A 1706 *a 1.75 1.01 0. 5
5 11: 0 40 t t.0 2.79 0.74 13'4 1.05 1.74 163 4? 14 1813 06 1.75 1.00 1.0

11: 30 30 ~1.5 2.79 0.74 1816 1.12 1.74 227 33 IT 1902 120 1.75 1.00 f.2
{ 12: 0 30 12.0 2.79 0.74 1471 1.14 1.74 237 34 165 109". 19 1.74 1.i vi 1.7

[ 12: "O 20 12.5 2.79 0.74 1541 1.18 1.74 349 25 200 2069 199 1.74 f.oo 2.0
12: 50 20 12.8 2.79 0.74 !!82 1.18 1.78 390 23 224 2125 223 1.74 0. M 2.3

[ 13: 0 10 13.0 2.22 0.74 1599 f.18 !.74 410 !! 225 2147 235 f . 74 0.00 2.4
13: 30 30 13.5 2.22 0.74 1643 1.!? 1.73 473 05 271 2214 271 t . 74 0.* 2.8
14: 0 30 14.0 2.22 0./4 1698 1.22 1.73 5:6 36 307 230 307 ! . 74 0.o9 1.1

q 14: 00 30 14.5 2.22 0.74 1743 1.22 t. 72 600 35 ?43 ??47 144 1.74 0. M 3.5

{ 14: 30 0 14.5 2.22 0.74 1748 1.22 1,72 A00 0 343 2?47 ?44 1. 74 0.oS ?.5
15: 20 50 15.3 2.22 0.74 1800 1.25 1.63 705 FA 402 24*.9 407 t.73 0.04 4.t
15: 35 15 15.5 2.22 0.74 1E55 f.24 1.68 737 17 420 24ot 425 1. 73 0.94 4.3

1 15: "O 15 15.8 2.22 0.74 1880 :.37 t.64 770 la 413 2574 44A t. 72 0.00 4.5
16: 30 40 16.5 2.22 0.74 1746 !.40 1.64 3A1 50 4R9 2613 502 f . 71 0.30 5.0
17: 0 00 17.0 2.22 0.74 IN5 1.09 1.62 931 36 526 26A0 '44 1.71 0.M 5.4

18: 0 60 18.0 2.22 0.74 2004 1.45 1.60 1071 75 A01 3 13 6''1 f.69 0.86 A.2
18: 30 20 18.5 2.22 0.74 2144 1.45 1,56 1139 35 436 ?330 675 1.Aa 6.01 A.5
19: 30 60 19.5 2.22 0.74 2243 1.37 f.P. 12'.5 65 701 y!3 57 1.67 0.79 '. 2b- 20: 0 30 20.0 2.22 0.74 22o3 1.34 1.51 1327 31 773 1079 7o9 1.66 0.77 7. 5E 21: 0 60 21.0 2.22 0.74 2772 1.31 1.49 1444 58 700 ?213 876 1.44 0.74 A.1
2 0 60 22.0 2.22 0.74 2491 1.41 1.46 1563 A0 A52 3346 961 1.A1 0.71 9.3

[ 23: 0 @ 23.0 2.22 0.74 2590 1.26 1.43 1677 52 05 3479 1037 1.61 0. M o. 3
L 24: 0 60 24.0 2.22 0.74 2689 1.50 1.40 180! 59 964 3612 !!27 1.51 0.A5 0.9

0: 30 30 24.5 2.22 0.74 2739 1.46 !.M 19- * 3 092 3679 !!71 1.'9 0. 9 10.?
1: 30 60 25.5 2.22 0.74 2333 1.15 1.32 ~. O' 1040 3812 1257 1.57 0.'A 10.7

I .

2: 0 30 26.0 2.22 0.74 2887 1.38 a M 22 1062 ."S70 1294 1.*6 0.t3 IJ.0
2: "|0 30 26.5 2.22 0.74 2937 t.37 - +

/t 1034 'n45 1315 1.55 0.57 t1.2

[ 3: 0 30 27.0 2.22 0.74 2986 1.50 t .:1 21 7s 22 1106 4012 13R0 1. "4 0.40 tt.4
3: 'J 30 27.5 2.22 0.74 'j036 1.71 1.20 2105 ?; t130 4073 1431 1.53 0.4A It.6
4: 0 30 29.0 2.22 0.74 3085 1.35 1.17 22M 24 i T** 4145 1487 1.52 0.43 11.0
4: 30 30 29.5 2.22 0.72 1134 1.63 1.14 2317 20 !!75 42t2 153A 1.50 0.42 12.1
4: '|0 0 28.5 0.00 0.00 3134 1.40 1.14 2317 0 !!75 4212 1536 1.50 f .14 12.1
5: 0 30 29.0 0.00 0.00 3134 1.51 1.21 7372 55 1230 4219 1531 1.50 1.21 12.7
5: 30 '|0 29.5 0.00 0.00 3124 1.30 1.25 2422 50 1790 4212 'en 1.49 1.29 13.?
6: 0 30 30.0 0.00 0.00 3134 1.18 1.35 7470 48 12 4212 tod5 1.40 1. 15 11.7

7: 30 90 31.5 0.00 0.00 3134 1.08 1.49 76t7 14A 1475 4212 1753 1.49 f.49 15.2
:: 8: 30 60 32.5 0.00 0.00 1134 1.05 1.49 27!1 94 15A9 42t2 1314 t.42 t.20 la.?
*: 10: 0 00 34.0 0.00 0.00 3134 1.00 1.49 2957 146 1715 4212 tot 4 1.40 !.40 17.7
'

12: 30 150 36.5 0.00 0.00 3134 0.37 1.49 3053 195 1911 4212 2044 1.49 1.49 19.7
14: 10 120 '|8.5 0.00 0.01 3134 0.75 1.38 3179 125 2037 4212 21*A I.4R 1. M 21.0
15: 0 30 39.0 0.00 0.00 3134 0.72 1.35 "Cn3 29 ?n6A 4212 2157 1.43 1.35 7t.3 .

16: 0 60 40.0 2.01 0.00 3134 0.71 1.29 32A3 55 2121 4' 2 2200 1.4A f .'9 21.9
17: 30 00 41.5 2.01 0.00 3134 0.93 1.22 't366 102 2?24 4513 234 1.47 1.22 73.0

g 18: "|0 60 42.5 2.01 0.00 3134 1.08 1.19 ?443 77 2m1 44 14 234o 1.46 1.10 71.9
,c. - to 41 e s or o on ,tes ., t '= w 4 - -- -es t-- i se ew as .
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Rt.N NO: 10 COTTER P! LOT FUNT NE 2
DATE: 01/30/30 H&N NO.ECT NO. 3052.00

PET NET rm Cm et et NET

Ct7t (D33 St3m tml 9.t3m tem 3 9_:3m vnt m. irV9 tr30A prNT

[ TIE 07 TIME SFRAY SPCAY WAY EFFL EFFL EFFL EFFL EFR $ FAY EFFL EFI EFR FF
i;i MIN WS L/NIN 0/L G L/ MIN 0/L G 0 0 L L 0 /' . G4

=. 20: 30 60 44.5 2.11 0.00 3134 1.26 1.12 3612 A4 7470 4981 2497 1.44 1.12 3.5
<' 21: 30 60 45.5 2.01 0.00 3134 1.3t 1.10 3699 9A 2557 %)! 2574 1.43 t.to 2A.4b 22: 30 60 46.5 2.01 0.00 3134 1.36 1.08 37R7 98 2645 5122 2667 1.47 1.08 ?7. 3

23: 30 60 47.5 2.01 0.00 3134 1.77 t.06 3876 83 2734 'i243 2741 1.41 t.06 29.?

I
0: 30 60 48.5 2.01 0.m 3114 1.40 1.04 3964 87 2822 5363 2R?S 1.40 1.04 10. ?
2: 30 120 50.5 2.01 0.00 3134 1.36 0.39 4111 147 2)A9 5604 2N t.37 a. P Nh 7
3: "O 60 51.5 2.01 0.00 ?!34 1. 40 0.82 41A0 69 10?.9 5725 3074 1.35 6.82 ?!. 4
4: 30 60 52.5 2.01 0.00 3134 0.42 0.74 4109 19 1057 "A4A 30** 1.35 0.74 31.5

I 5: 30 60 53.5 2.01 0.00 3134 1.40 0.S2 4269 60 '3127 5966 3t83 ;.34 0.R7 3?. 3
6: 30 60 54.5 2.Jt 0.00 3134 1.99 0.90 4378 108 3736 6037 3301 1.72 0. 30 33. t

[
7: 30 60 55.5 0.00 0.00 3134 1.?o 0.o9 4404 1' M54 A087 ?473 f. ) 0.$9 '4. 7

10: 0 150 '8.0 0.00 0.00 3t34 1.13 t.05 4674 173 3532 6097 199? 1."n t.05 3^.5
!!: 0 60 59.0 0.00 0.00 3134 0.M 1.04 47^4 59 7.09 Ao87 36*d) 1.;9 1.e4 17.1
14: 30 210 62.5 0.00 0.00 1134 0.R7 1.00 4924 tRo 1737 M37 VJR 1. .*1 t.00 30.1
15: 0 'O 63.0 0.00 0.00 3134 0.79 1.00 4089 ?? M. A087 3867 1.?S !.00 39.1
16: 0 60 64.0 0.00 0.00 3134 0.6A 0.?? 40m to 3344 JA97 1001 f.27 0. *) 10.2
17: 30 00 65.5 0.00 0.00 3134 0.59 0.97 *0d0 52 ^90R Ao87 3957 1.27 0.97 40.7

1 19: 20 !?0 47.5 0.00 0.00 3134 0.49 0.09 499 'A 3957 6m7 401A 1.26 0.$9 40. -)
'

20: 30 co 68.5 0.00 0.00 1134 0.48 0.09 5128 20 9096 fM7 404A t.;6 6.40 41.2
21: 30 60 69.5 0.00 0.00 3134 0.48 t.00 5tra 20 4o16 A097 4075 1.26 t.M 41.5

E
p~ 0: 30 180 72.5 0.00 0.00 3134 0.49 1.04 5No 02 4108 M97 4164 1.26 1.04 49.5

2: 30 120 74.5 0.00 0.00 1134 0.33 !.04 5793 42 4151 6007 4?n4 1.3 1.0A 42.4
4: 30 120 76.5 0.00 0.00 3134 0.00 1.09 53^3 39 4101 '087 2211 1.25 1.09 4?.3g

4 6: 30 120 78.5 0.00 0.00 3134 0.27 1.08 5%3 3 4?26 A087 4274 1.25 1.08 41.7E 8: 30 100 80.5 0.00 0.00 3134 0.25 1.07 '40f 33 4259 M87 4304 1.25 1.07 44.0
10: 30 120 32.5 0.00 0.00 3134 0.23 t.0R 543i 31 4291 6087 4T13 1.25 1.0A 44.4

[ 12: JO 120 94.5 0.0 ) 0.00 3134 0.21 f.10 '4A1 28 4310 6087 4350 1.3 1.10 44.7
L 14: J0 120 A6.5 0.00 0.00 3134 0.20 1.11 5488 27 4346 60R7 4333 1.25 1.11 44.4

16: 30 120 88.5 0.00 0.00 3134 0.15 1.13 5510 21 4?M 6087 44o7 1.?5 1.10 45.2
20: 30 240 92.5 0.00 0.00 3t34 0.15 1.15 5552 47 4410 60R7 44F !.25 1.15 45.4

I -

0: 30 240 94.3 0.00 0.00 3134 0.13 !.15 5500 37 444R 6687 4471 8.^5 1.15 1A.0
3: 30 180 n.5 0.00 0.00 3124 0.13 1.17 '613 ?3 4476 MA7 4406 1.21 t.17 46.3
6: 30 180 102.5 0.00 c.00 3134 0.09 1.18 'A39 20 4497 6087 4513 1.24 1.18 46.5

I
L

mi

.

j L2-L3
1



. .

Rt.H N0; 11 03TTER Pil.0T PtjeT PFf I *

MT7: 01/30/80 14N PP0 JECT NO. 3052.00

NET ET rtx rn, ela ?ET
CLPt (23 Sinns arms str)nR lt109 Wof.N VG. Vol. i.tv0 1. ten pent

[ IIME tit TIME SPO4Y iPot,Y SF W EFFt. EFFL EFFl. EFR EFFL TcM EFFI FFFL Em FEC

C MIN @S L/MtN G/l. O L/ MIN G/L C G 0 t. t 0/l 0/1

3 24: 0 0 0.0 2.50 0.72 0 0.00 0.00 0 0 0 0 0 0.00 0.00 0.0
y 1: 30 90 !.5 2."0 0.72 163 0.00 0.00 0 0 0 225 0 0.00 0.00 0.0.

3: 00 120 3.5 2.50 0.72 382 0.00 0.00 0 0 0 525 0 0.00 0.00 0. 0
11: 0 450 11.0 1.66 0.77 ?26 0.00 0.00 0 0 0 1272 3 0.00 0.00 0.0

I
12: 50 110 12.8 1.66 0.72 1058 0.00 0.00 0 0 0 1454 0 0.00 0.00 0. 0
13: 0 10 13.0 2.12 0.72 1074 0.u0 0.00 0 0 0 1475 0 0.00 0. t =1 0.0
14: 0 60 14.0 2.12 0.72 116A 0.00 0.00 0 0 0 160? 0 0. M 0.00 0. 0
15: 0 60 15.0 2.12 0.72 12*9 0.00 0.00 0 0 0 1730 0 0.M 0. M o. 0
16: 0 oO 16.0 2.12 0.72 1:52 0.19 2.49 29 20 20 1857 11 2.49 t. 76 0.1
16: 30 30 16.5 2.12 0.76 1400 0.30 2.5a 51 15 35 to21 20 2.49 1.71 0.3

I 17: 0 00 17.0 2.'? 0.76 1449 0.33 2.50 76 17 53 1064 'O 2.*n f.74 0.1
13: 0 60 13.0 2.14 0.76 1546 0.42 2.52 140 24 97 2111 55 2.51 t. 75 0.A
18: 30 20 18.5 2.12 0.76 1595 0.50 2.52 178 26 124 2175 70 2.51 1. 7A t.1
19: ?0 60 19.5 2.12 0.76 1692 0.40 2.54 2F 47 167 2302 04 ?.57 1. 77 1.5
20: 0 ?O 20.0 2.12 0.76 1740 0.40 2.54 270 21 189 3A6 107 2.5? 1.78 1.7
21: 0 60 21.0 2.12 0.76 tc3 0.42 2.56 135 45 234 2493 132 2.51 1.71 ?.!
22: 0 60 22.0 2.12 0.76 19?5 0.39 2.57 ?96 42 277 26?0 156 2.53 1.00 2.5

1 23: 0 60 23.0 2.12 0.76 ?032 0.60 2.53 489 A5 342 2747 192 ?.54 t .72 1.t
24: 0 60 24.0 2.12 0.76 2129 0.80 2.!? 614 98 431 ?c75 240 ?.55 1.81 3.0
0: 30 00 24.5 2.12 0.73 2176 0.72 2.45 667 37 463 '919 261 ?.'4 1.71 4. 2

(k-j 1: 00 60 25.5 2.12 0.73 2270 0.73 2.16 762 63 531 0065 205 ?.40 1.43 4. 8
2: 30 40 25.5 2.12 0.73 2363 0.32 1.38 855 56 "37 1103 355 2.40 1.84 5.3
3: 0 20 27.0 2.12 0.73 2410 0.?0 1.73 806 24 611 12*6 370 '. 'A 1.M *5

b.
.

3: 30 00 27.5 2.!2 0.73 2457 0.75 1.59 932 19 630 3320 401 ?.32 0.95 5.7E 4: 0 30 29.0 2.12 0.73 2504 0.71 1.45 CA3 15 A4A T133 472 2.77 0.71 *R.
4: 30 30 23.5 2.12 0.73 2550 0. 73 1.53 997 17 ^43 M47 444 2.24 0. T'. 6.0

| 5: 0 30 29.0 0.00 0.00 2550 0.71 1.61 1031 14 A97 ?.47 466 ?. 71 1.61 A.1
L 5: '30 00 27.5 0.00 0.00 2550 0.70 1.69 1067 35 733 3447 427 1.19 t.A* 6.6

6: 0 20 00.0 0.00 0.00 2"4 0.36 1.77 1096 19 752 3447 497 2.18 f.77 A. 9

g 6: 30 30 30.5 0.00 0.00 2550 1.29 1.85 t102 16 769 3447 50A 2.17 I.R5 6.2

5 --

7: 0 30 31.0 0.00 0.00 2550 0.29 1.94 1110 17 73A 3447 515 2.17 f.04 7.1
7: 30 30 31.5 0.00 0.00 2550 0.30 2.02 1133 13 304 3447 524 ?.t7 2.02 7.2

I 8: 0 30 32.0 0.00 0.00 2550 0.23 2.10 1153 14 819 2447 531 2.tA 2.10 7.4
10: 0 120 34.0 0.00 0.00 2550 0.25 2.33 1225 72 991 ?447 !At 2.tR 7.?: 1.0
12: 0 120 24.0 0.00 0.00 2550 0.27 2.d 1311 % 079 3447 594 2. 't) 2.65 3.9
16: 0 240 40.0 0.00 0.00 2'50 0.23 2.05 1427 !!5 1004 .%47 A50 2.19 2.05 02

19: 30 210 43.5 0.00 0.00 2550 0.21 1.97 1513 36 1180 0447 695 7.17 1. 3? 10.4
22: 0 150 46.0 0.00 0.00 2550 0.16 1.96 1561 47 !?27 3447 719 2.16 v.06 11.1
24: 0 120 4A.0 0.00 0.00 2550 0.16 2.02 1600 39 I?AA 3447 7'F) 2.1A ?.02 11.4
2: 0 120 50.0 1.91 0.00 2550 0.27 1.53 1653 52 1310 1^7A 772 2.14 1. '.3 !!.?

3: 0 60 51.0 1.91 0.00 2'50 0.60 1.37 1703 50 1349 1701 808 ?.10 f.37 12.4
G,- 4: 0 60 52.0 1.91 0.00 2550 0.60 1.t5 1745 42 1412 P;5 RAS 2.0A t.15 t ?. 7

% 6: 30 150 54.5 1.91 0.00 2550 0.71 1.26 ' SRI 135 1547 4102 052 1.07 1.26 14.9
'

7: 30 60 55.5 1.?! 0.00 2550 0.71 1.30 1937 56 1603 4304 *5 1.04 1.00 14.5
10: 0 150 58.0 0.00 0.00 2550 0.21 1.37 1996 59 16A3 4306 1027 f.04 1.37 19.0| 15: 0 300 63.0 0.00 0.00 2550 0.21 2.41 2155 153 1821 4304 trm 1.97 2.41 16.5

a 20: 00 330 63.5 0.00 0.00 2550 0.18 2.52 2313 157 1o70 4'06 1155 ?.00 ?.52 17.o
,

24: 0 210 72.0 0.00 0.00 2550 0.22 2. 'A 2437 124 2103 4366 1201 2.02 1.52 !$.0
4: 0 240 76.0 0.00 0.00 2550 0.14 2.89 25?? Ino 72n4 430A 1233 2, n4 2.89 1o,4

.



, .

Rt2 NO: 12 mT7ER PILOT PLMT PtM s
DATE: 01/30/30 i4N P90 JECT NO. 3052. M

NE7 NET ct M ftM rt M NFT

Cf.M (GG3 5U303 U303 9tsn3 U3M 4G3 Vnl vnt 10m irva ofNT

[ TDE DT TIME J9AY FM MAY El R EFFL FFFI FFFL FFFl. cFFM EFFl FFR. EFFl. PFC
4 NIN HRS L/ MIN 0/L 3 L/ MIN 0/l 0 0 0 1 1 0/l. 0/L

q 6: 30 0 0.0 MO 0.76 0 0.M 0.00 0 0 0 0 0 0.m 0. M 0.0
L 8: 30 10 2.3 3.00 0.76 273 0./.3 1.00 10 2 ? 360 to t.00 0.?4 0.6"

9: 0 30 2.5 3.00 0.76 342 0.20 1.15 17 2 5 450 IA 1.05 0.10 0.0
10: 0 60 3.5 3.00 0.76 479 0.25 1.75 44 15 ?0 A10 31 1.38 0.00 0.I

I 12: 30 1"O 6.0 3.00 0.76 A?0 0.40 1.25 230 149 1A9 1080 91 ?.Al ?. :o 1.?
14: 30 10 8.0 3.00 0.74 1094 0. '.3 3.10 465 171 341 1440 162 2.96 2.43 2. 4
15: 0 30 3.5 3.00 0.76 !!63 0.60 3.18 523 84 % 1510 ISO 2.00 7.J? 2.7

[ 16: 0 M 9. 5 3.00 0.76 1300 0.75 3.15 665 107 4?? 1710 ?^5 ?.0 2 2.39 3. 5

[ 16: 10 30 10.0 3.00 0.76 1*/4 0.37 3.13 747 62 556 1900 251 2. ?6 '. 37 '. o
17: 30 64 11.0 3.00 0.76 l'05 1.01 3.15 940 I46 702 !??S 113 1. M ?. '9 5.0

18: 00 M 12.0 3.00 0.76 1647 1.02 1.17 !!"6 149 A51 2160 374 3. M 2.41 6.1
19: 30 M 13.0 3.00 0.76 1779 1.m 3.t0 1344 158 1010 2340 4?$ 1.05 2.41 7.?
20: 30 60 14.0 3.00 0.76 1016 1.16 3.21 l'14 171 1191 To 500 3.07 . 55 9.4

| 21: 00 60 15.0 3.00 0.76 2054 t.15 3.14 1735 144 1145 27m 579 3.0A 2.37 2. 6

L 72: 30 60 16.0 3.00 0.76 2192 1.20 3.06 2M7 167 151? 25m 650 1.09 2.'0 10.8
23: 30 60 17.0 3.00 0.76 23'S 1.25 2.09 2211 1AR TAM MA0 724 3.07 2.22 I?.0
0: 20 60 13.0 3.00 0.76 2447 1.26 2.51 2455 163 184? '240 An? 1.04 2.15 I?.?
: 30 100 20.0 3.00 0.76 2742 1.41 ?.72 2918 333 2177 3600 072 1.00 1.05 15.6

3: *0 60 21.0 3.00 0.76 2880 1.42 2.62 3143 159 7336 3780 1057 2.97 1.8A 16.7
4: 30 60 22.0 3.00 0.76 1018 1.42 2.53 3359 150 24A7 0960 1143 7. M t.7A 17.4

L
L. 5: 30 60 23.0 3.00 0.80 3163 1.42 2.53 '576 147 2A34 4140 1279 2.91 f 7? '8.c

6: 30 60 24.0 2.56 0.80 328A 1.36 2.53 1723 141 2776 4201 1310 ?.M t . 73 t o. o

:> 7: 30 60 25.0 ?. *4 0.30 3410 1.59 2.51 an?5 165 :o4: :447 14/M. '. AA 1,73 St.0
8: 30 60 26.0 2.56 0.30 'ti34 1.59 2.54 47A3 1A5 3107 4Am t'et 2.44 1.73 ??.?
10: 0 90 27.5 2.56 0.30 1719 1.40 2.55 4591 221 1929 4A31 16 ?3 ?. A t 1.74 M.A
11: 0 60 28.5 2.56 0.80 3343 1.37 2 "6 4303 145 3473 4M4 1711 ?.30 1.*3 74.0[ 12: ?.0 00 30.0 2.56 0.80 40?3 1.37 2.56 'l?! 213 1691 #215 1935 2.70 1.4 T A. 4

L 14: 30 120 32.0 2.56 0.30 4275 1.21 2.50 54.15 744 in9 5522 1090 2.74 f.70 2A.?
15: 0 'jo 32.5 2.56 0.80 4337 1.14 2.49 5570 57 3006 5599 2014 5.76 1.AA 3.A
15: 10 to 32.6 2.56 0.30 4358 1.14 2.48 55?? 19 4015 5624 2026 2.76 f.A3 28.3

!6: 0 50 33.5 0.00 0.00 4358 1.11 2.46 5724 137 4153 5424 2081 ?.75 ?. 46 20.7
16: 30 30 34.0 0.00 0.00 4358 1.11 2.44 5817 31 4794 5624 2115 2.75 7.44 -M. 3
17: 30 60 35.0 0.00 0.00 4%3 1.04 2.41 59M 151 4395 "A28 2177 ?. 74 2.41 31. 1
19: 30 120 37.0 0.00 0.00 4353 0.32 2.36 6202 733 4619 "474 2?76 2.72 2.36 13.1
20: 30 60 38.0 0.00 0.00 4358 0.79 2.33 A314 !!! 4731 5624 ''??4 ?.71 ?. 33 'd. 9
22: 0 90 37.5 0.00 0.00 4358 0.79 2.29 647? 1^4 46?6 'A24 2396 2.70 2. 29 is.:
24: 0 120 41.5 0.53 0.00 4171 0.72 2.25 4731 ??* 512' 'A89 2*m ?. AA 2.05 *A. 7
:: 30 150 44.0 0.53 0.00 4337 0.94 2.21 7044 2'45 5410 5767 ?649 2.65 2.0 M.A
4: 30 10 46.0 2.57 0.20 4448 0.94 2.21 72o5 229 561* M76 2762 7.64 2.01 10.4
5: 0 30 46.5 2.57 0.20 44A4 0.98 2.12 7353 57 5A94 61 9 2702 2.63 f.?? 40.A

6: 30 90 48.0 0.00 0.00 4464 0.63 2.04 7512 154 59'4 6151 2967 2. Al 2.04 41.4
'* J 7: 30 60 49.0 0.00 0.00 4464 0.93 t.?9 74 4 tt! 50A2 A153 ?o'3 2.M t.o9 4 2. '

d 8: 30 60 50.0 0.00 0.00 4444 1.01 !.96 7744 119 t4Al Al53 ''oAA ?, $ 9 ],04 47 & ;

10: 30 120 52.0 0.00 0.00 4464 c.38 1.93 7o50 205 6297 A151 'W90 ?.57 1. M 45.0
11: 30 60 53.0 0.00 0.00 4464 1.08 1.92 A076 125 6411 AI51 11*A ?.55 f.o? 4A.o !

I12: 30 60 54.0 0.00 0.00 4464 0.31 t.?t 3149 03 A507 ,6153 '205 ?.'4 t.01 44.6
13: 30 64 55.0 0.00 0.00 44 4 0.76 1.37 M*5 ?$ A'91 A151 rpo 9. *? 1.37 47.2
14: 30 40 56.0 0.00 it. 00 4464 0.70 1.34 W4 7R 6671 61 9 3293 2.53 t.A4 ;7.3

( 15: 30 60 57.0 0.00 0.00 4444 0.67 1.81 A467 73 6745 Ai*3 :?3r ?. '$ 1.91 49. *
, e ,o An et.o n.m am m: ao i9 os?9 te win .,e> mn 3 e, i. o o,.
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RC] N0: 12 COTTER PILO 7 t.' N 7 nr.E ?
DATE: 01/30/00 AN PRGEC' <.1. 3052.00

NET WT ff e Cf.N r!N NET

CtM UTR 4003 i.OB Sttn3 ityG ?!mi uri. vnt l.non 10 0 xyr

k TIME DT TIME W AY 9 RAY ePRAY E% EFFL FFA EFR. EFR cFG4Y EFTL GTl EFFl. CF
C4 MIN HRS L/ MIN 0/L G L/ MIN 0/l. 0 0 0 L L 0/l. 0 /t.

9 17: 30 60 50.0 0.00 0.00 4444 0.61 1.70 9539 65 937A A193 34n7 ?. *o 1.70 to. '
h 20: 30 130 62.0 0.00 0.00 4464 0.51 1.30 4706 167 7044 4151 1"M 2.48 1.30 "4. 5

0: 30 240 66.0 0.00 0.00 44A4 0.34 2.03 8975 169 7213 6153 ?5A1 ' 47 2.03 "I . 7.

4: 30 240 70.0 0.M 0.00 4464 0.35 1.93 0014 1 53 7372 Al53 3667 2.46 f .31 52.3

I 8: 't) 240 74.0 0.00 0.00 4464 0.21 1.S4 of?9 14 7447 6153 3710 ?.45 1.94 *a. 5
12: 30 240 18.0 0.00 0.00 4464 0.21 0.14 1!77 43 75f5 6t53 37'o 2.41 0.24 51.0
16: 30 240 ?2.0 0.00 0.00 44A4 0.18 1.00 0263 85 7^01 4153 3315 ' 42 1. 2n '4.5.

[. 20: 30 240 86.0 0.00 0.iM 44A4 0.15 1.?! T4 71 7A72 at%3 652 2.42 1. 2 t 55.0
g 0: 30 240 40.0 0.00 0.00 4444 0.14 1. 0 0400 65 77"!1 A153 322 2.41 1.92 %5

4: 30 240 14.0 0.00 0.00 4444 0.00 1.33 0444 44 77?? A153 30f0 2.41 1. 33 55.9

8: 30 240 OR.0 0.00 0.00 4464 0.13 2.09 0514 60 7M7 A153 3041 7.41 7.00 'A.3
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C NO: 13 CnT7EF PILOT PfjNT Fyf 1

nATE: 01/30/80 kw PROJECT m. 3052.00

'

NET WT 0.91 nn n rt afi
CUM lGJ3 $1003 LG03 90ns im9 cm3 unt Urs inu inn 3 prNT

TI*E DT TIE STCY ePFAY SFPM EFFl FIFL EFF1. EFFI EFL 5 FAY FFL EFFL FFF1 MC
'

MIN $$ L/ MIN 0/L G L/ MIN 0/l. 0 0 G I i 0/L 0/L

9 1: 0 0 0.0 1.90 0.65 0 0.00 0.00 0 0 0 0 0 0. M 0. @ 0.0
4: 0 180 3.0 1.30 0.65 213 0.00 0.00 0 0 0 324 0 0. M 0.00 0.0E.
6: 30 150 5.5 1.80 0.65 391 0.00 0.00 0 0 0 594 0 0.N 0.00 0.0
7: 30 60 6.5 1.64 0.65 456 0.01 0.65 0 0 0 692 0 0.65 0.00 0.0

I 8: 30 60 7.5 1.77 0.65 526 0.06 0.65 3 0 0 70R 4 0.65 0.00 0.0
9: 30 60 3.5 1.77 0.65 596 0.09 1.09 4 2 2 004 to 0.00 9. 54 0.0

10: 30 60 9.5 1.77 0.65 46 0.15 1.54 24 9 11 to!! 'O 8 . ''O 0.98 0.1

I
11: 30 60 10.5 1.77 0.45 736 0.18 1.08 46 14 75 1117 31 1.47 1.32 0.'

12: 30 A0 !!.5 1.77 0.65 306 0.05 2.42 o? 17 63 122'. 57 1.95 1.7A 0.5
13: 0 30 12.0 1.77 0.69 343 0.44 2.54 13t 24 37 1276 65 I.* 1.A4 0. 9

14: 30 00 13.5 1.77 0.69 054 0.51 2.66 255 of 179 1435 112 2.?7 1.oA 1.^
15: 30 60 14.5 t.77 0.6? 1023 0.67 2.79 1A9 34 ?64 1542 19 2. 40 2.tw 2. 4

*

16: 30 60 15.5 1.77 0.69 1103 0.75 2.00 400 99 163 1642 1% 0.52 ' 20 ? ''.

| 17: 30 60 16.5 1.77 0.69 1t77 0.95 2.30 659 (20 433 17'4 255 2. '.1 2.10 4.4
L 20: "|0 180 10.5 1.77 0.69 1400 1.21 2.69 1205 470 o't3 *073 401 2.63 1.00 8. ~

22: 0 00 21.0 1.00 0.72 1524 1.22 2.70 1594 213 1172 2244 607 2.64 1. M 10.7
23: 0 to 22.0 1.00 0.72 1607 1.22 2.71 1708 146 1319 7358 675 2.65 1.oo 12.1

I 0: 30 90 23.5 1.90 0.72 1711 t.36 2.73 2131 247 1546 3 29 700 2.M 2.00 14.4
2: '|0 120 :'i.5 1.00 0.72 18?7 1.40 2.64 5 77 322 1RRo 2757 c67 2.M 1.21 17.3
3: 20 60 26.5 t.90 0.72 1990 1.34 2.59 2726 150 2040 2371 t043 2.65 1.36 13.7(

"

. 4: 20 A0 27.5 1.90 0.72 2063 1. 44 2.54 T47 IF 21oR 2o95 11^5 ?.64 1.31 ^0..
5: 30 60 23.5 1.90 0.72 2145 1.44 2.52 3227 156 3 54 1000 1272 2.64 1.30 21.4

. 6: "O 64 29.5 1.90 0.72 2*23 !. 40 2.51 34'E 150 ^504 3213 1006 2.A3 ! . 7A 23.0

{. 7: 30 60 30.5 t.90 0.72 2311 1.47 2.49 3658 155 26An 1327 IPs 2.62 1,76 24 4
7: ';0 0 30.5 1.90 0. "|4 2311 1.47 2.49 *458 0 2660 ?327 1394 2.A2 ?.15 24.4
3: 30 60 31.5 1.35 0.34 2349 1.45 2.47 3374 136 2A44 2419 I?22 7.61 2.13 26.1

[ 9: "O 60 32.5 1.35 0.34 2M7 1.40 2.15 4055 152 2999 3'49 l'AA ?.54 1.31 27.5
10: 30 60 33.5 1.35 0.34 2424 1.47 1.33 4217 131 3110 'tAA0 (A54 2.54 1.49 73.8
11: 30 60 34.5 1.85 0.34 2462 1.50 1.50 4353 105 EA 3771 1744 2.49 1.16 20 7
12: 30 60 35.5 1.35 0.34 2500 1.43 1.18 4459 75 3111 3A32 IR21 2.41 0.R4 30.4

13: 30 60 36.5 1.85 0.62 25A9 1.53 1.33 4581 65 3376 3993 1075 2.37 0.70 3.1.0
14: 30 60 37.5 1.85 0.62 2638 1.53 1.47 4717 73 3455 4104 2017 2.33 0.a5 1r.7

f 15: 30 60 38.5 1.85 0.62 2707 1.61 !.62 4874 96 3551 4215 2114 2.?0 0.00 12.6
16: 0 00 39.0 1.85 0.62 2742 1.64 1.76 4S61 56 ?A08 4270 2164 2.20 1.14 31.1

=

17: 30 90 40.5 1.85 0.62 2846 1.64 1.81 520R 175 3783 4417 22t1 7.?6 1.13 14.9
| [ 18: 30 60 41.5 1.35 0.62 2015 1.72 1.36 5421 123 30t! 4543 24t5 2.24 1.23 25. 0

i
g, 20: 30 120 43.5 1.85 0.62 '|053 1.49 1.05 5772 728 4150 47 0 2504 2.'2 1.23 M.1

| 21: 30 60 44.5 1.85 0.76 3133 1.49 1.34 5737 96 4247 4231 2634 2.21 1.07 30.0
22: 30 60 45.5 1.85 0.76 3223 f.81 !.72 6126 104 4'52 4092 2799 2.10 0.06 20.0

| 23: 30 60 46.5 1.35 0.76 3309 t.56 t.61 6273 70 4411 5103 '3A7 2.17 0.34 40.7

0: 30 60 47.5 1.35 0.76 3394 1.78 1.50 64'' 70 4510 5214 'o04 ?.15 0.73 41.4

@ 2: 30 120 49.5 1.35 0.76 3564 1.73 1.45 6742 143 4653 543A 3203 ).10 0.A3 42.3
[I 4: 30 120 51.5 !.S5 0.76 3734 1.86 f.40 70'A 142 4706 56'8 3427 2.05 0.63 44.1

5: 30 60 52.5 1.85 0.36 3330 1.34 1.38 7210 57 4254 WA9 1533 2.03 0.51 44.5
6: 30 60 53.5 1.85 0.36 3927 !.73 1.24 7357 51 4o0A '9S0 3442 2.01 0. 19 15.1
8: 30 120 55.5 1.35 0.36 4119 1.67 1.32 7619 92 4??9 6102 3143 f.93 0.45 45.0
8: 30 0 55.5 1.76 0.00 4119 1.67 !.32 7610 0 4909 A102 T41 1.04 f.?2 45.0
9: 30 60 %5 t.96 0.00 4119 1.70 1.30 7752 t33 5131 6214 3945 1.46 1.30 17. 2

{ 10: ?0 60 57.5 1.96 0.00 4119 1.65 1.27 7878 126 5758 6337 4044 1.c4 1.27 48.1
.e. % .en ,o , , .x .m ...o , . , , , 3,. , m , 30, ,-, .e~3 3 ,w ,3 ,.
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RtN NO: 13 C)TTER PILOT R./,NT PtM 7
DATE: 01/20/80 H1N PRO. JECT NO. 3052.00

NET NET m1 ce rth NET

CLM ID)3 9/3rt) IJ103 3rr3rt) 't m 4J3n8 unt 'X( It318 ifinR VNT
[ TIPE DT TIPE eMAY 99Y 99Y ER. ER. EFL FTFL EFL ?PGY EFL FR. ER. FEC
M MIN WS L/ MIN G/L G (JMIN G/L o G G L L G/L G/1.

S! 13: 0 30 60.0 1.96 0.00 4119 1.68 1.17 8174 50 55".4 43! 4290 1.00 1.17 it.1y 14: 30 00 61.5 1.96 0.00 4119 t.66 !.12 1344 169 5723 6307 4419 t.87 1.12 52.6
16: 30 120 63.5 1.96 0.00 4110 1.85 1.03 8574 229 5053 7042 W2 f.R3 1.03 !4.7
20: 30 240 67.5 !.?6 0.00 4119 1.93 0.02 3994 420 A374 7511 5114 f 75 0.92 54.6

1 22: 30 120 69.5 1.96 0.00 4119 1.92 0.38 9100 205 6570 7748 5344 1.72 0.88 60.5
0: 30 120 71.5 1.96 0.00 41t? 2.05 0.84 0407 207 6736 7033 5503 t.63 0.34 62.4
1: 30 60 72.5 1.96 0.00 4119 1.86 0.32 9400 31 6878 8101 5704 1.46 0. 02 A1.2
2: 30 60 73.5 1.?6 0.00 4119 2.04 0.79 9596 07 6976 R213 5827 1.64 0.70 64.1
3: 30 60 74.5 1.96 0.00 4119 1,30 0.77 CAA0 84 70A0 8334 5015 f.63 0.77 64.0
4: 30 60 75.5 !.96 0.00 4119 2.00 0.75 9770 00 7150 A454 A055 f.61 0.75 55.7

, 6: 20 120 77.5 1.87 0.00 4119 2.08 0.67 0030 160 7319 AA78 6306 1.57 0.47 A7.3
' 7: 30 60 78.5 1.37 0.00 4119 1.M 0.63 10011 72 7391 3790 A4to 1,55 0 A3 4.0

S: 30 60 79.5 1.87 0.00 4119 2.11 0.59 10087 75 7467 A907 6546 1.54 0.59 4.6

I
8: 30 0 79.5 0.00 0.00 4119 2.!! 0.59 100A7 0 7447 3502 4546 1.!4 0.50 A3.6

10: 20 120 81.5 0.00 0.00 4119 1.52 0.62 10201 113 7500 8902 6729 1.51 0.62 60.7
11: 30 60 W.5 !.92 0.00 4tto 1.52 0.63 10259 57 7638 N!8~ 6@0 1.50 0.61 70.2
12: 30 60 83.5 1.92 0.00 41t? 1.46 0.64 10316 56 7495 9133 6006 1.49 0.64 70.8

1 14: 30 120 85.5 1.92 0.00 4119 1.48 0.62 10423 112 7907 0163 70A7 !.47 0.A2 71.9
15: 30 60 E5 1.92 0.00 4119 1.59 0.61 10487 59 7RA7 447R 7183 1.45 0.61 72.3
16: 10 60 37.5 1. 76 0.00 4119 1.61 0.61 10546 59 792A 0534 7280 1.44 0.61 72.0

E
R 18: 00 120 89.5 1.76 0.00 4119 2.00 0.58 10M6 139 9045 0705 7En ! . .:2 0.58 74.2

19: 0 00 00.0 1.76 0.00 4119 1.35 0.57 10717 31 3097 9349 7575 1.41 0. T7 74.4
5 20: 30 90 91.5 1.7A 0.00 4119 1.65 0.55 10A00 82 R179 10006 7724 1. .'o 0.*5 75.?
j 22: 30 120 93.5 1.76 0.00 4119 1.73 0.47 10o02 102 M91 10218 7933 1.37 0.47 76.1

0: 30 120 95.5 1.76 0.00 4119 f.74 0.40 1098A 84 SW 10429 8147 f.34 0.40 7A.9
2: 20 120 97.5 1.76 0.00 4119 1.85 0.40 !!077 00 245A 10^40 3370 1.32 0.40 77.7

[ 3: 0 30 08.0 1.76 0.00 4110 1.82 0.40 t1090 22 A478 10693 8424 1.31 0.40 79.0
4: 30 00 90.5 1.76 0.00 4119 1.91 0.40 11169 70 2549 10R51 9597 1.29 0.40 74.6
6: 'O 120 101.5 1.76 0.00 4119 1.93 0.38 11:59 89 RASR 11062 RTO 1.27 0.39 70.4
3: 30 !?0 103.5 1.76 0.00 4119 1.92 0.36 !!341 84 3723 11274 905) 1.25 0. ta 30.2

"

.

8: 30 0 103.5 0.00 0.00 4119 1.92 0.3A 11343 0 8723 11274 0050 1.'5 0.36 80.2
10' 30 120 105.5 0.00 0.00 4119 !.46 0.40 !!414 70 3791 11274 02 7 t.23 0.40 90.o

[ 11: 30 60 106.5 0.00 0.00 4119 1.34 0.42 11449 34 ACS 11274 731A 1.?? 0.42 A1.2
12: Jo 60 107.5 0.00 0.00 4119 t.07 0. 44 11476 23 m36 !!274 M80 1.22 0.44 31.4
14: 30 120 109.5 0.00 0.00 4119 0.87 0.50 11529 52 8909 11274 4485 1. 21 0.50 St.'

[ (5: 30 60 110.5 0.00 0.00 4119 0.74 0.53 11"~3 21 8912 11274 9520 1.21 0.53 ?2.I
16: 30 60 !!!.5 0.00 0.00 4119 0.64 0.56 11575 21 89*4 11274 o'48 t.20 0. 54 R?.3
17: 30 60 !!2.5 0.00 0.00 4119 0.63 0.59 !!593 22 P77 11274 'A06 1.20 0.59 92.3
18: 30 60 !!3.5 0.00 0.00 4119 0.57 0.62 11619 21 9990 11274 0641 f.20 0.62 R?.7
19: 30 60 !!4.5 0.00 0.00 4119 0.41 0.66 !!636 IA 0015 11274 oA66 t.20 0.66 22.0

20: 30 60 !!5.5 0.00 0.00 4119 0.47 0.66 11655 18 0034 11274 0604 ! . '11 0.A6 m.1
h' 21: 30 60 !!6.5 0.00 0.00 4119 0.16 0.A9 11661 6 ooit !!274 1704 1.20 0.69 33.1
4 22: 31 60 117.5 0.00 0.00 4119 0.43 0.71 !!6Ao 18 % 59 !!274 0710 1.'$ 0.71 *1.3

0: 30 120 !!9.5 0.00 0.00 4119 0.35 0.77 11713 33 9093 11274 0772 1.10 0.77 23.6
y 2: 30 120 121.5 0.00 0.00 4119 0.31 0.81 11744 31 9124 11274 09t1 !.10 0.91 80.0
g 4: 30 120 123.5 0.00 0.00 4119 0.33 0.37 11779 34 1159 11274 0851 1.lo 0.87 84.2

*

6: 30 120 125.5 0.00 0.00 4!!? 0.28 0.37 Ilo09 29 91RR 1t?74 0095 1.19 0.37 24.5
10: 30 240 129.5 0.00 0.00 4119 0.22 0.00 11 AM to 0237 11274 9019 1.10 0.00 ?4. )

$ 12: '.O !20 131.5 0.00 0.00 4119 0.24 0.92 11505 26 o'A4 11274 coAA t.io 0.92 85. .'
.. . ... .-- , ., m , .. .... 3 - 3 ,.3 . . ., e3 .. . . . . , .... . . . . .3 ,w u s



g. .

Rl3 NO: 14 CDTTER PILOT a.;.NT PArF 1
DATE: 01/30/80 H&N PoGECT 'O. 1052.00

NET NET Ctn et e on qT
OM U203 30308 Ifn3 5:t%3 IInt 9t3nn va, vrs. i.twa it3ns prNT

[ TIME OT TIME SPRAY SFFAY SPRAY EFFL EFFL UFl ETFL EFFL 5 PRAY EFR. UR ER FEC
t-; MIN HRS UMIN Oil 0 UMIN 0/L 0 0 0 L L 0/L WL

p 21: 30 0 0.0 3.03 0.72 0 0.00 0.00 0 0 0 0 0 0.00 0.00 0.0
0: JO 180 3.0 3.03 0.72 396 0.00 0.00 0 0 0 545 0 0.00 0.00 0.0g.
5: 'O 300 3.0 3.03 0.72 1057 0.00 0.00 0 0 0 1454 0 0.00 0.00 0.0
6: 30 60 9.0 3.03 0.72 !!39 0.!! 1.50 to 5 5 IM4 6 1.50 0.77 0.0

f 7: 30 60 10.0 3.03 0.72 1321 0.21 1.00 33 14 19 191R to 1.69 1.07 0.1
s 7: 30 0 10.0 3.14 0.58 1321 0.21 1.30 33 0 10 1318 to 1.69 1.21 0.1

3: 00 60 11.0 3.14 0.58 1431 0.53 2.09 101 48 /.3 '006 "? 1.94 1.51 0.6

[ 9: 30 60 12.0 3.14 0.53 1541 0.77 2.39 2t2 33 !52 ?tod 9't 2.15 1.31 1.5
g 10: 00 60 13.0 3.14 0.53 1651 0.S5 2.69 249 107 ^59 2383 149 2.N 2.10 '5.

11: 30 60 14.0 3.14 0.58 1761 1.01 2.34 492 107 3A6 ?"71 210 2.14 1.75 3.6

f 12: 30 60 15.0 3.14 0.53 1872 1.20 1.99 637 102 469 2744 2?? ?.25 1.41 4.6
13: 30 60 16.0 3.14 0. ".3 1982 1.40 1.65 776 39 553 204A 366 2. !! t.06 5.5

-

14: 30 60 17.0 3.14 0.58 2002 1.65 !.30 006 71 A30 3134 4^6 1.94 0.72 A.2

| 15: ?O 60 18.0 3.14 0.53 2203 1.79 1.37 1054 35 715 33^5 574 1.33 0.79 7.1

L 16: 30 60 19.0 3.14 0.59 2313 1.79 1.44 1210 92 A08 3513 911 1. 77 0.AA 9.0
17: 30 60 20.0 3.14 0.53 2424 1.84 1.51 1373 102 ot! 370? 792 1.73 0. 73 0.0
18: 30 60 21.0 3.14 0.58 2534 1.93 1.58 t'62 115 1027 51 S 0 008 1. 71 1.00 10.?
20: 30 120 23.0 3.14 0.73 2310 2.12 1.74 2006 257 1215 4267 !!A2 1.72 t.01 12.3
21: 30 60 |'t 3 1.14 0.73 2049 1.89 1.32 2:14 124 1 4 '19 4455 127A 1.73 1. 0? 14.0
22: 30 40 25.0 3.14 0.73 3037 1.59 1.90 2396 112 1521 5444 1972 1.74 1.17 15.1

L
L 23: 30 60 26.0 3.14 0.73 3225 1.74 1.83 2503 100 1A41 4A32 1477 1.75 1.14 16.3

0: 30 60 27.0 3.14 0.73 3364 1.71 !.85 2735 115 1757 '420 1579 1.76 1.12 17.5
.. 2: 30 120 2?.0 3.14 0.73 ^M0 1.49 1.00 3108 192 1949 5397 17*8 1. 7A !.07 19.4.

'" 3: 30 60 30.0 3.14 0.82 3795 1.49 1.79 3269 A7 203A 5584 1843 l.76 0.97 20..;
4: '.0 64 31.0 3.14 0.92 3949 1.42 1.78 34?2 82 2119 5774 1933 1.76 0.96 21.1
5: 30 60 32.0 3.14 0.32 4104 1.'4 !.70 1530 32 2201 5962 207A 1.74 0.33 21.9

[ 6r 0 30 32.5 0.00 0.82 4104 !.54 1.76 36A2 43 2245 5062 2073 1.76 0.94 ??.3
L 6: '|0 30 33.0 0.00 0.00 4104 0.99 1.76 3714 52 2208 5962 2103 1.76 1.76 U.9

8: 30 120 35.0 0.00 0.00 4104 1.19 1.71 3961 247 2545 59A2 2247 1.76 1. 71 25.3
y 9: 30 60 36.0 0. )0 0.00 4104 1.05 1.69 4068 toA 2651 5962 2310 1.76 1.69 26.4
g .

10: 30 60 37.0 0.00 0.00 4104 f.% 1.67 417A 107 2759 5942 2174 1.75 1.67 27.5
12: 30 120 39.0 0.00 0.00 4104 0.94 1.61 4359 1A3 2042 5962 2187 t.75 1.6t 29.3

f 13: 00 60 40.0 0.00 0.00 4104 0.35 1.58 4441 81 3024 5942 2539 I.74 1.58 30.1
e 14: 30 A0 41.0 0.00 0.00 4104 0.38 1.*6 4524 R3 3107 5962 2592 t.74 1.5A M.o

15: '|0 60 42.0 0.00 0.00 4104 0.78 1.55 4597 73 3181 59A2 2639 1.74 1,55 31.7
16: 10 60 43.0 0.00 0.00 4104 0.72 1.54 4A65 67 .124A 50A2 2622 t . 7'3 1,54 ?2.3
20: '|0 240 47.0 0.00 0.00 4104 0.64 1.52 4900 215 34A3 SoA2 2337 1.72 1.52 34.7
22: 30 120 49.0 0.00 0.00 4tn4 0.55 1.50 5001 100 % 34 '9A2+ ".904 1.72 1.50 M.7
0: 30 120 51.0 0.00 0.00 4104 0.45 1.53 5085 f4 3AM 5962 29*9 1.71 1.53 ?A.5
1: 30 60 52.0 0.00 0.00 4104 0.51 1.55 5133 47 37th 5962 2*0 1.71 1.55 37.0

2: 30 60 53.0 0. @ 0.00 4104 0.42 1.56 5173 40 37'A 50A7 3016 1. 71 1.FA 17.4

jh:
3: 30 60 54.0 0.00 0.00 4104 0.43 1.51 5213 to 1704 5942 T42 1.71 1.51 17. 9
4: 30 60 55.0 0.00 0.00 4104 0.43 1.46 5251 'S 3834 59A2 30AA t. 71 1. ta 'A.2

'

6: 30 120 57.0 0.00 0.00 4104 0.34 1.37 5009 57 3392 5062 3110 1.70 1.37 v3. A
6: 30 0 57.0 2.83 0.00 4104 0.08 !.37 5309 0 2 97 5062 3110 1.70 t.37 28.9
7: 30 60 53.0 2.33 0.00 4104 0.41 1.39 5344 34 F27 6132 1115 f.70 1.19 ?o.1 .

8: jo 60 59.0 2.33 0.00 4104 0.33 1.42 5372 23 39'5 6307 3155 1.70 1.42 39.4
3: 30 0 59.0 0.00 0.00 4104 0.33 1.42 5372 0 N55 6302 3155 t.70 1.42 19. 4

g 10: 30 120 61.0 0.00 0.00 4104 0.48 1.48 '457 85 4^41 CO2 3212 f.60 1.48 40.?
tit ?A AA Oo 1 ?1 3V Jtod 0 19 t,:: '400 "1 1A09 :.479 Ta t t I,41 1:4 :A,'
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Rt.] NO: 14 COT 7ER PILOT P11M PE 2
DATE: 01/30/80 MN PPO,ECT $0. 3052.00

TT NET /IM 0.N 0 *t ET
CM 1.t303 SU3CG L719 9.tTG ll?iG S!AG M. 'XI. IM i.tM1 P0fi

[ TIE DT TIME ! FAY SPCAY ?PCAY EFFL EFL EFR G7L EFR. cFAY EFFL FFR EFFL FFC
M MIN FRS UMIN 0/L 0 UMIN o/L G o o L L o/L G/L

12: 30 60 63.0 2.33 0.00 4104 0.45 1.41 5537 20 4121 E42 ~'2A8 f.A9 1.41 11. 0

y 14: 30 120 65.0 2.33 0.00 4104 0.57 t.34 5620 91 4412 6991 1337 1. 6.3 t.u 42.0
14: 00 0 65.0 0.00 0.00 4104 0.57 1.34 56W 0 4212 6991 3337 f.A8 1. 34 47.0
15: 00 60 66.0 0.00 0.00 4104 0.62 0.96 5665 35 4743 69Rt 3374 t.A7 0.96 42.3

| 16: 30 60 67.0 0.00 0.00 4104 0.M 0.77 5697 31 4280 6cR1 3415 I.A6 0.77 47.6
a 18: 00 120 69.0 0.00 0.00 4104 0.67 0.57 5744 47 4327 6931 3406 t.64 0.57 43.1

19: 0 30 69.5 0.00 0.00 4104 0.63 0.64 '7'4 12 4 119 6091 3515 1. A3 0.64 13.2

[
20: M 00 71.0 0.00 0.00 4104 0.Ao 0.35 '402 44 4M5 6031 3560 f.62 0. R5 41.7
22: 30 120 73.0 0.00 0.00 4104 0.55 1.13 ?-978 75 4461 6981 36?4 1.61 1.13 .u. 4
Os 30 120 75.0 0.00 0.00 4104 0.47 1.20 5946 63 4520 6?91 1692 t.61 1.M 45.1

f 2: 00 100 77.0 0.00 0.00 4104 0.46 1.27 M17 71 4600 6981 3743 :.60 1.27 45.3
1: 00 60 73.0 0.00 0.00 4104 0.43 1.20 6051 33 4A34 6')31 1774 1.60 I . ."O .t6. ?

-

A: % 60 79.0 0.00 0.00 4104 0. A !.30 40A0 28 UA3 591 37o4 f.60 1.22 4A.5

| 6: 30 120 31.0 0.00 0.00 4104 0.35 1. 17 6139 58 4722 6?At 'W t.54 1.37 47.0

L A: 30 120 33.0 0.00 0.00 4104 0.25 1. ~.1 61A1 4? 4764 A991 38A9 f.59 J.28 47.5
to: 30 120 35.0 0.00 0.00 4104 0.23 1.39 622? 47 4812 6991 ?M1 1.59 1.]9 47.4
!!: 'O 50 36.0 0.00 0.00 4104 0.29 1.3A C2 'O 4236 boS! ??71 1.59 1.2A AR. ?

14: 30 180 89.0 0.00 0.00 4104 0.24 1.06 6312 66 4396 $931 3965 f.So t.?A 43.3
!$: 30 120 91.0 0.00 0.00 4104 0.23 1.08 6351 19 4a14 A991 3902 1.59 1.3 40.?
18: 30 120 93.0 0.00 0.00 4104 0.11 1.20 6370 19 1953 69At 2004 1.58 1.40 49.4

E
;?, 20: 00 120 o".0 0.00 0.00 4104 0.16 1.46 6400 20 4e?3 ASA) 4027 f.59 1. 46 20.6

22: 30 120 97.0 0.00 0.00 4104 0.16 1.52 A429 29 9013 A991 404A t.53 1.52 49.9
. . .

I
I .

[
l
I
c:
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RlN NO: 15 COTTER FILOT PL M T NE I
DATE: 01/20/80 H&N PRt1ECT ti). 3052.00

TT NET etet eta r.tM PET

CUM t008 Si!T3 !!303 9.G08 ttm3 9 008 wt. 'Mi, (con in18 prar( TIME DT TIME W AY SP'AY SFCAY EFFL EFFL EFFL FFFL FFF1. M AY FIFL EFFl EFFL FFC
b' MIN WS L/ MIN 0/L 0 L/ MIN 0/L 0 G G l. L 0/L 0/L

f.
9: 30 0 0.0 2.22 0.99 0 0.00 0.00 0 0 0 0 0 0.00 0.00 0.0

g I1: 30 120 2.0 2.77 0.93 328 0.00 0.00 0 0 0 132 0 0.00 0.00 0.0
16: 30 300 7.0 3.21 0.?8 1291 0.00 0.00 0 0 0 1295 0 0.00 0.00 0.0
18: 50 140 9.3 3.21 0.08 1725 0.00 0.00 0 0 0 1744 0 0.00 0.00 0.0

1 19: 0 10 9.5 3.21 0.98 1757 0.14 2.14 3 1 1 177A 1 2.14 1.15 0.0
20: 30 90 11.0 3.21 0.08 2041 0.14 2.30 12 16 13 20^5 14 2.29 1. 72 0.1
22: 30 120 13.0 3.21 0.78 2410 0.14 2.5 75 26 44 2451 31 2.41 1.51 0.2

[ 23: 0 30 13.5 3.21 0.03 .514 0.30 2.57 29 14 '9 2547 40 2.45 1.59 0.1

[ 0: 30 90 15.0 3.21 0. ?8 2798 0.99 3.00 174 18R 247 2836 120 2.39 * 11 1.5.

2: 30 120 17.0 3.21 1.01 3tM 0.97 2.98 772 229 477 1?21 244 2.03 1.06 T.1

3: 0 20 17.' 3.21 1.01 .'?35 1.0A 2.86 A13 59 5?6 3317 277 ?. 9' t . .(5 '. 3

4: 30 90 19.0 3.21 0.91 3551 1.14 2.82 1105 19A 717 3606 33t 2.." t.00 4.5
6: 30 120 21.0 3.18 0.91 3902 1.12 ?.76 1470 249 082 1908 Sla 2.94 1.84 6.!

| 7: 0 30 21.5 3.18 0.91 399 1.08 2.74 1569 9 t042 40m 549 2. 15 1.3? L1
L 8: 30 90 23.0 3.18 0.91 4252 1.03 2.83 1831 177 1219 4369 A42 ?.85 1.01 .'

10: 30 120 25.0 3.13 0.11 4603 1.03 2.55 2140 203 1422 4751 7A6 2.30 1. A3 9.3
!!: 30 60 26.0 1.04 0.89 44~5 1.13 2.51 2321 110 1533 4831 234 ?.79 1.62 9. 5

12: 30 60 27.0 1.34 0.39 4747 1.13 2.47 2400 107 1641 491? 001 2.'s 1.58 10.1
14: 30 120 29.0 1. 2,4 0.89 4891 0.39 2.39 274A 141 1803 'M3 1010 2.7f 1.50 11.2
15: 30 60 30.0 1.34 0.39 4962 0.91 2.33 2379 31 1934 5153 10AA 2.62 1.44 1t.7

k
H. 16: 30 60 31.0 1.34 0.89 5034 0.92 2.27 2005 7A 1961 5233 !!22 7.67 1. 2A !?.I

17: 30 60 32.0 1.34 0.39 5106 0.78 2.21 3110 67 2023 5314 ItA9 2.&5 1. 12 12.5

;, > 18: 30 M 30.0 1.34 0.S9 5173 0.95 2.15 3233 71 M95 'J94 1226 2.63 1.26 13.0

f 19: 30 60 34.0 1.34 0.37 5248 0.37 2.07 3344 64 2160 5475 !?79 2.ht 1.70 13.4
20: 30 60 35.0 1.04 0.87 5318 1.03 2.00 34M 70 7200 5555 134I 2.58 f.13 P.3
21: 30 60 36.0 1.34 0.87 5388 0.95 1.92 3579 60 2290 5635 139o 2.55 1.05 14.2

{ 22: 30 60 37.0 1.04 0.37 5458 0.92 1.85 3M2 54 2345 571A 1455 2.53 0.98 14.5
L 23: 30 60 38.0 1.04 0.87 5523 0.92 1.74 3779 48 2774 5796 1510 2.'d 0.R7 14.8

0: 00 60 29.0 1.34 0.87 '598 6.72 1.63 3R'4 33 2427 ',877 1554 2.47 0.7A 15.0
g 2: '|0 120 41.0 1.34 0.37 5733 1.56 1.41 4117 103 2530 A037 1742 2.36 0.54 15.7
g .

3: 30 60 42.0 :.34 0. % ".207 0.70 1.46 4179 25 25'6 6118 17R4 ' 24 0.60 15.3.

4: 30 60 41.0 1.34 0.56 5A77 0.71 1.51 4244 27 2534 Ato3 1327 2.12 0.A5 16.0
5: 0 30 43.5 1.34 0.86 5911 0.69 1.53 4276 14 259A 423R 1848 2.31 0.A7 IA.1
6: 30 90 45.0 1.34 0.86 6015 0.31 1.60 4394 '4 M1 A359 1922 2.23 0.74 14.4
8: 30 120 47.0 1.04 0.S6 6154 1.19 1.45 4A03 94 2737 A570 20^5 7.22 0. ".1 t '. 0

[' 9: 0 30 47.5 0.9t 0.86 4173 t.19 t.41 4653 '9 2756 6547 210t 2.21 0.54 17.t

L 10: 30 90 49.0 0.91 0.00 6178 0.S4 1.29 4751 4 2855 6429 2177 2.!9 f.20 17.7
12: 30 120 51.0 0.91 0.00 6173 0.32 1.23 4373 121 2974 6733 2276 2.14 1.23 18.4
14: 30 120 53.0 0.91 0.00 6173 0.S4 1.17 4992 118 3095 6847 2377 2.10 1.17 10.?
18: 30 240 57.3 0.91 0.00 6178 0.42 1.62 5157 IA4 7260 70AA 2478 2.08 1.62 20.2

19: 0 30 57.5 0.00 0.00 6173 0.42 1.68 517R 21 3781 7064 2401 2.07 1.48 v.3
R 20: 0 60 58.5 0.00 0.00 6173 0.3R l.79 5219 41 1322 70A6 'it3 ?.07 t . 70 20.5

h 21: 0 60 '9.5 0.00 0.00 6173 0.04 1.91 5253 39 'C62 inu 25?4 2.07 t.*f 20.A

22: 0 60 60.5 0.00 0.00 6173 0.13 2.02 52M 40 140? 70AA 2554 2.0/ 7.0? 21.I
23: '|0 90 62.0 0.00 0.00 6178 0.37 ?.09 5370 70 1471 706A '5o9 7.07 2.00 ?!.'
2: 0 150 64.5 0.00 0.00 6173 0. '|0 2.!! 5467 97 1570 70M 26'4 2.07 ?. t r 72.1 .

3: 'M 90 66.0 0.00 0.00 6173 0.29 2.12 "324 '4 '677 7046 2461 2.07 * 12 22.5.

5 0 ?0 67.5 0.00 0.00 6173 0.30 2.12 5532 53 % 35 '0M 3.'n 2.07 2.12 22.3

g 7: 30 150 70.0 0.00 0.00 6178 0.14 2. t o 5A27 45 17m 7066 2700 2.07 ?.10 29.t
...m ,e 4.0 - - ., e, , 4, , . , , m, m , - . , m, , , , m.
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C N0: 15 01T7ER PILOT PLMT PA0F 2
OATE: Ot/30/A0 HLN P9 M CT NO. 357.00

C NFT ON rtn 0;M TT
CLM IJ303 S1/103 113ns 9 :3 19 LGw al3rL<t '.ot vnt i!?n3 trs)s PrN7

[ TINE OT TIE cFAY fFRM SPFAY EFL EFR EFR EFA. EFFL cFRAY tFFL EFI EPl. EC
d MIN @S L/ MIN 0/L 0 L/ MIN 0/L G 0 0 1 I Gil Gil

p 15: ';0 240 78.0 0.00 0.00 6173 0.28 2.07 '897 141 4M0 7046 '940 ?.07 ?.07 74.x
g 19: JO 240 92.0 0.00 0.00 6178 0.21 2.09 6006 10A 4109 TOM ,W2 2.07 7.04 25.5

23: 30 240 86.0 0.00 0.00 617R 0.29 2.00 A102 06 420A 70AA 2944 2.07 ?.CC 26.1

3: 30 240 90.0 0.00 0.00 6t73 0.'3 2.04 6195 02 4298 70AA 2095 2.07 2.04 26.6

I 7: 30 240 94.0 0.00 0.00 6178 0.16 2.03 6274 79 43'r7 7066 ?074 2.07 2.03 27.1

11: 30 240 93.0 0.00 0.00 6178 0.14 2.07 A346 71 4449 70^4 T59 2.07 2.0? 77.4

15: 00 240 102.0 0.00 0. @ 617R 0.13 2.01 A412 44 516 70^4 ^092 7.07 2.01 N.0

[ 19: '30 240 106.0 0.00 0.00 6178 0.13 2.01 6473 65 4".31 706A 3125 2A7 2.01 79.4
g 3: 20 480 lt4.0 0.00 0.00 6178 0.12 2.03 6603 124 470A 7W 318A 2.07 '' 01 '9.2.

7: 30 30 "0 0.00 0.00 6173 0.10 1.93 6651 47 4754 70AA 3210 2.07 t.9 5.5.

11: 30 240 122.0 0.00 0.00 A178 0.10 1.94 fM9 47 1901 70 4 M': 7.07 !.c4 5. 3
15: ')0 240 126.0 0.00 0.00 6178 0.09 f.96 6743 44 484A 70AA W 2.46 1.?6 30.1
19: 'j0 240 l'A.0 0.00 0.00 6173 0.14 1.97 AR13 A9 do!A 70^4 ~M 2.0A 1.07 M.5;

| 1: 0 330 135.5 0.00 0.00 4173 0.08 1.99 M71 SA 4974 70M T722 2.06 !.M M. 9
L 5: 0 240 139.5 0.00 0.00 A173 0.05 1,99 A.t96 24 49oo -046 '005 2.06 1.50 11.0

4: 0 240 143.5 0.00 0.00 6173 0.07 1.99 4933 37 'e A 7066 1393 ?.06 1.* 31. 'n
13: 0 240 147.5 0.00 0.00 6178 0.07 2.00 6969 '5 507? 70AA 337 7.06 ?.00 ~31. 5

I 16: 0 130 150.5 0.00 0.00 6173 0.07 1.57 6091 21 'a194 706A 7 95 2.04 1.57 'J t . 6

.,

t

i
I

I

L

1

18

I
T ,,_,,

.. ..



. .

RI.N N0; 16 COTTER PILOT Ft WT Pyf I

DATE: 01/30/30 H&N PROJECT NO. 3052.00

NET NET C:N OM (1M NET

Ctti t!303 SnOS V303 9n03 itye 9n03 VOL S0. Ir10R in03 FNTv
m. TIME OT Titt SPRAY W AY W AY EFFl. Em EFR ER. DTL W AY EFFL EFI Em PEC
W

MIN FRS IJMIN G/L G L/ MIN C/l. O G G t. t 60 Gn.

P 0: 30 0 0.0 2.04 0.41 0 0.00 0.00 0 0 0 0 0 0.0" 0.00 0.0
ta 14: 0 270 4.5 2.05 0.41 229 0.00 0.00 0 0 0 553 0 0.00 0.00 0.^

16: 30 150 7.0 2.05 0.41 356 0.00 0.00 0 0 0 1A1 0 0.00 0.00 0.0
17: 0 30 7.5 2.05 0.41 331 0.12 2.36 3 7 7 ??2 1 ?.36 1.04 0.0

1 18: 20 90 9.0 2.05 0.46 467 0.37 2.51 03 A9 76 !!n7 ?7 2.*0 ?.05 0.7
19: 30 60 10.0 2.05 0. 4 524 0.60 2.62 139 78 155 1230 74 2. '.6 2.16 1.4

21: 0 00 !!.5 2.05 0.46 600 0.36 2. 7R 405 tR0 P5 1414 151 ?. 57 ?.31 1.

[ 21: 30 00 12.0 2.05 0. :6 A33 1.13 2.76 %3 91 417 1476 lA7 2. 6i ?. 20 4. 0

5 27: 30 60 13.0 2.05 0.46 695 1.20 2.7! 714 175 502 1500 254 ?.69 2.J.5 5.7
23: 30 60 14.0 2.05 0.46 752 1.29 2. P 122 172 764 1722 34? 2.69 2.21 7.3

0: 30 60 15.0 2.05 0.46 809 1.47 2.e? 11'5 101 056 1845 430 2.43 2.17 0.2
2: 30 120 17.0 2.05 0.45 91? 1.37 2.59 1532 35 2 IV 2001 Si5 2.65 2. t 4 12.6
3: 30 60 18.0 2.05 0.45 075 1.60 2.57 Ito '04 1513 2214 A02 2.64 ?.12 14.5

| 4: 30 60 10.0 2.05 0.45 1030 1.57 2.54 2071 109 1712 2311 786 2.&1 2.00 16.4
L 5: 0 ?4 19.5 2.05 0.45 1058 1.47 2.53 ?!A3 02 1804 23^R 930 ?. A2 '. 0R 17.3

6: 30 90 21.0 2.05 0.45 1141 t.63 2.01 2480 220 2014 ^531 479 2. 5't 1,56 to.A
8: 30 120 23.0 2.05 0.45 1251 1.70 1.31 2740 177 2212 ~??o 1150 2.32 0.?^ 28.3

I 9: 0 30 23.5 2.05 0.45 1270 1.70 1.14 290s 35 2247 2390 1234 2.27 0.69 21.6
10: 30 00 25.0 2.04 0.45 1362 1 74 0.90 2950 71 2319 '074 1391 2.12 0.45 ??. 3;

13: 0 150 27.5 2.04 0.45 109 t.73 0.51 3034 (7 23'4 320 1650 1.36 0.06 22.5

15: 0 120 29.5 2.04 0.44 1609 1.71 1.17 3'26 140 24R6 ?A24 1R"5 t. 70 0.79 23.0
17: 0 120 31.5 2.04 0.44 1718 1.37 t.33 1739 112 2799 P40 2000 1.70 t . $3 24.i

g 18: 30 90 33.0 7. M 0.44 1800 2.04 1.73 4067 24A 3044 4053 22A5 1.70 1.?3 '0.3
g 20: 0 90 34.5 1.96 0.44 1870 1.?7 1.73 4376 223 3273 4220 2443 1.79 f.2R 31.5

21: 0 de 35.5 1.96 0.44 1932 1.94 1.69 4574 145 3419 4347 2*Ao I.7R t . 25 12.0
22: 0 60 36.5 1.96 0.44 1984 1.49 1.66 4743 123 1543 44A4 ^%1 1.73 1.22 34.1

f 22: 30 30 37.0 1.96 0.44 2011 2.13 1.65 4849 77 ?4?0 4573 2r5 1. 77 1.20 ?4.8
a- 23: 30 60 33.0 1.96 0.44 2063 1.72 t.62 'A16 !?! 3741 4A41 2R29 1. 77 1.17 3A.0

1: 0 90 39.5 f.96 0.44 2142 1.94 1.57 5203 19R 3039 4R17 3004 1.7A 1.13 07.9

I
2: 0 60 40.5 1.96 0. 44 21?5 1.73 1.51 5453 t13 4053 4935 110R I.75 1.00 U.0

.

3: 30 90 42.0 1.7A 0.44 2274 f.78 1.47 5690 165 4718 5111 326R I.74 1.0* 40.6
5: 0 90 43.5 1.96 0.44 ?353 t.79 t.41 5919 t*6 4175 5?38 14'O !.72 0.9A '0.1
6: 0 60 44.5 1.96 0.46 2408 0.33 1.42 5991 47 4473 5405 34Po 1,72 0.95
7: 30 90 46.0 1.33 0.46 2487 1.63 1.42 6207 145 4*63 5574 2412 1.70 0.96 4

9: 0 00 47.5 1.88 0.46 2*67 1,63 1.43 6424 146 4714 5744 3783 1.Ao 0. 4 4% .

[ 9: 45 45 48.2 1.38 0.46 2606 t.63 1.40 6530 70 4795 3R23 3853 t.60 0.*3 44.1

4. 10: 0 15 48.5 1.94 0.46 2620 1.60 1.39 6564 72 4807 'J<57 3RR7 1.69 0.02 86.1
13: 0 130 5t.5 1.94 0.46 2733 1.59 1.26 6923 229 5037 6207 4170 1.64 0.79 t?.5
16: 0 180 54.5 1.91 0.70 3025 1.59 1.10 7269 139 517A 6550 44*7 1.63 0. 4R 40.R

17: 0 60 55.5 1.91 0.70 3105 1.63 1.16 7333 45 5221 4665 4555 1.67 6.46 50. 1

18: 30 90 57.0 1.91 0.70 3226 1.66 1.12 7552 63 52Ri 6R37 4705 1.14 0.42 *0.0
9 19: 30 60 53.0 t.?t 0.70 3307 1.69 1.10 7AA4 40 SMS 6051 4307 1.50 0. .N 51. 3

h 21: 0 90 59.5 1.78 0.70 3419 1.70 1.0A 7R2A 54 SMO 7112 49^0 1.'7 0.'s Si.R
23: 30 150 62.0 1.73 0.00 3419 1.72 0.95 0074 247 5A'3 7370 5214 1.54 0.05 54.?
18 0 90 63.5 1.78 0.00 3419 2.00 0.?' ??35 161 5700 7539 '400 1.92 0.90 '5.7
3: 30 150 66.0 t.78 0.00 3419 2.45 G.39 L7 P! 6120 7304 574R I. 13 0.39 'J.? -

5: 10 120 68.0 1.79 0.00 3419 1.74 0.c0 8757 100 6'<10 5010 5979 1.46 0.00 A0. 7

7: ?.0 120 70.0 t.73 0.M 3419 1.74 0.91 P49 191 6'h2 3213 Al37 t . 44 0.it c2. A

{ or 0 00 71.5 1.&1 0.00 ?At9 1.67 0.00 *089 140 A443 5tto9 A'm 1.11 0. "., A3.0
... ... .. . . , , . , . . . . , . - - ,. ... .., .... . . . . . . . , . .. , .-
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RlN N0; 16 COTTER PILOT U NT PACE 2
DATE: 01/30/30 H&M PRO.ECT NO. T52.00

PET NET (1M 0.M rtM ocT
OlM l.008 SICm 11309 9.oT3 f.cm ones vnt orq. it?on it.n3 Pai

f TIME DT 7DE 7 FAY SFAY SPFAY EFL EFFL EFFL EFl UFl. cPPAY FFI FFl FFFL SEC

63 MIN HFr L/ MIN G/L G L/ MIN 0/l. G G G L L oil Gil.

13: 0 170 75. f .PJ 0.00 3419 f.63 0. P.9 0440 17R 7001 805 6742 1.40 0.39 A7. 4
D:
=

17: 0 240 79.5 !.72 0.0^ 3419 t.63 0.0 1771 121 7324 i?47 7t45 1. 36 0.70 70.5
19: 0 120 81. 5 1.72 0.00 1419 1. 7A 0.75 0031 160 74M 0454 737 1.24 0. 75 72.1
!?: 'JO 30 32.0 1.72 0.00 3410 t.94 0.74 M73 41 75/A 9505 7412 1.34 0.74 '?.5

I
21: 0 90 83.5 t. 72 0.00 3419 1.93 0.71 10099 125 7A52 oAeo 'R 7 f.3 0.7f '.7
21: 30 30 94.0 1.72 0.00 34t? t.33 0.70 10137 13 7691 0712 7641 f . T2 0. 70 74.0
23: 0 00 3.5 1. 72 0.00 3419 f.76 0.A7 10?44 107 7709 09A7 7900 1.11 0.67 75.1

f 0: 30 90 37.0 1.72 0.00 3419 1.76 0.A4 10147 107 7000 t00H '** !.N 0.e4 7A.t

[ 1: 0 30 87.5 1.72 0.00 2419 t. 72 0.63 t0379 ?? 70?3 Im71 8011 1. .'? 4.A3 74.4
2: 0 60 33.5 1.72 0.00 3419 1.65 0.60 10440 A0 7093 10176 9111 1.23 0.60 77.0

| 3' 0 60 99.5 t.72 0.00 3419 1.?! 0.57 10'46 !A 0050 10279 R?^A 1.27 0.57 77.6
5 3: 30 30 00.0 1.72 0.00 3419 1.36 0.56 f637 11 A001 10131 3292 1.27 0.56 77.3

5: 0 M 01.5 f.72 0.00 3419 f.95 0.52 10470 of AIR? 104.ca R457 1.25 0.52 77.3
7: 30 l'a 04.0 1.72 0.00 3419 1. />9 0.44 10745 !!6 32M 10744 97t9 1.23 0.4A 70. )
S: 0 ?0 04.5 1.03 0.00 3419 1.68 0.44 107A7 ?? R321 10A0? 97M f . 2" 0. 14 ?o.'
9: 0 A0 95.5 1. 73 0.00 34t? 1.75 0.42 1Mt2 44 RW 10017 M65 !.21 0.4? 20.5

!!: ?C !"O 99.0 2.07 0.00 1419 0.38 10o13 101 R447 112 3 0120 t.'o 0. t3 01.5
'"

| 12: 30 60 99.0 1.13 0.00 3419 f.94 0.36 10056 42 ASIO 11350 0245 l.ta 0. 4 3!.0
a 13: 0 30 99.5 2.18 0.00 ?4:5 1.?4 0.*4 10077 21 9511 !!424 0104 1.17 0.?A 82.!

13: 00 30 100.0 2.22 0.00 3419 1.?4 0.35 10W3 20 3551 !!4?1 03A7 1.17 0. 't5 92.3

h
g 16: 0 150 102,5 2.25 0.00 3419 2.09 0.31 110 9 07 9440 tt?*? 067A t.t4 0.?! 4.1

17: 0 60 103.5 2.26 0.00 3419 2.07 0.N 11131 36 36AS !!?64 *m t . t'l 0.00 31.A
18: 0 60 104.5 2.25 0.00 ?A19 2. .t o 0. 3 tilA7 '6 97?! [200o oo06 f.17 0, y 94.ab, 19: 30 10 106.0 2.26 0.00 3419 1.93 0.25 1121't 4A 3767 12?03 10105 1.tn 0.3 tt. 4E ''0: 0 00 106.5 2.54 0.00 7419 2.75 0.3 11?31 20 97R7 1737o totR7 f.!0 0. 3 94.6
21: 0 60 107.5 2.54 0.00 3419 2.77 0.23 It773 N 39?7 l''531 10354 I.03 0 ?1 35.0

{ 23: 0 !?0 104.5 2. "4 0.00 ?419 2.93 0.22 11351 77 8904 129'6 1070A t.0A 0.2? 9*.7
L 1: 0 120 10.5 2.54 0.00 3419 2.73 0.20 11423 72 9977 13tal 't05? 1.03 0.20 AA.4

2' 0 60 112.5 0.00 0.00 3419 2.40 0.21 !!'55 31 0000 13141 11''01 1.07 0.21 A6.7
g 3: 30 00 114.0 0.00 0.00 3419 2.17 0.24 11502 47 405A 13t41 !!No 1.00 0.24 A7.?
g .

5: 0 90 115.5 0.00 0.00 3419 1.?A 0. 3 1154A 45 0101 13141 11576 0.00 0. 25 97.A
9: 0 240 !!9.5 0.00 0.00 3419 0.47 0.40 11593 45 9147 13141 t!600 0.90 n.40 99.1

[ 83: 0 240 123.5 0.00 0.00 3410 0.23 0.45 !!619 3 917't 1314f 11747 0.0A 0.45 AR.3
16: 0 180 124.5 0.00 0.00 14t? 0.17 0.44 11634 15 ?!3R 1.1141 11779 0.9A 0.44 3.9. 5
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g.
.

O N01 17 COTTER PILOT Pt./J47 PW I
DATE: 01/20/30 MN K0.ICT NO. 2052.00

E7 NET aff nM n.M aET

0.n IJ3nS 9J303 U303 9J103 It3fB 9/3ns V0L W4. 1:20 3 IGN PO4T

E TIME DT TIE SPCAY CFCAY SPCAY EFFL EFFL EFFL EFFL FFFl P AY FFFl. FFFL FFFl 40
M MIN WS L/ MIN G/L G L/ MIN 0/L G G G L L 0/L Gil

{c 10: 0 0 0.0 2.39 0.61 0 0.00 0.00 o o 0 0 o 0.00 0.00 0.0
g 12: 30 150 2.5 2.24 0.61 207 0.00 0.00 0 0 0 33A o 0.00 0.00 0.0

14: 30 120 4.5 2.26 0.61 374 0.01 2.07 4 3 3 607 2 2.06 1.45 0.0
16: 0 00 6.0 2.26 0.63 514 0.00 0.00 4 0 3 R10 2 2.04 0.00 0.0

I
17: 0 60 7.0 2.26 0.44 607 0.00 0.00 4 0 ? 046 ? 2.04 0,00 0,0
IS: 30 00 3.5 2.17 0.63 741 0.00 0.00 4 0 3 tlat 2 2.06 0.00 0.0
20: 0 00 10.0 2.17 0.M 875 0.0 2,06 !! 4 7 13^6 5 ?.c4 1. ?'< o.0

g 21: 0 60 11.0 2.17 0.63 9A5 0.7t '. o 100 57 M 1467 42 2.06 1."R 0.5
g 22: 0 60 12.0 '7 0.M 1054 1.52 2.06 2@ 126 109 1597 t'4 ?.06 1.'B 1.4

22: 30 30 12.5 s. . 0.63 1099 0.50 2.06 720 21 214 1662 155 '. 06 t.37 1.6

| 23: 30 60 13.5 2.17 0.70 1191 0.61 2.40 409 62 277 1792 102 2.13 1.69 2.1
L 1: 0 90 15.0 2.17 0.70 !?23 0.87 2.90 637 172 449 I?37 270 7.35 2.20 3. 4

2: 0 60 16.0 2.17 0.70 1420 1.16 3.24 944 177 627 2118 144 2.53 2.53 4. 7

| 2: 30 30 16.5 2.17 0.70 1466 1.13 3.40 485 96 723 2183 176 ?.62 2.70 5.4

[ 3: 30 A0 17.5 2.17 0.70 1557 1.00 3.40 1251 21 0 034 2313 **4 ?.75 2.64 7.0
5: 0 yo 19.0 2.17 0.70 !^95 1.51 3.29 1699 351 1236 2509 '90 2.R7 2. '.1 4.7
6: 0 60 20.0 2.17 0.70 1786 1.05 3.38 1913 160 1456 26 3 653 2.o? 2.44 11.0
6: 30 30 20.5 2.17 0.70 1832 0.97 3.33 20t2 78 1534 2703 ^32 2.94 2.67 11.6

' 7: 30 60 21.5 1.96 0.70 1915 1.65 3.37 2046 264 1700 2*21 7Rt 1.00 ?.67 13.6
10: 0 150 24.0 1.96 0.70 2122 1.61 3.16 3113 595 2394 3115 1024 1.01 2.45 13.1

k
n !!: 30 00 25.5 2.22 0.70 2263 1.67 3.03 7570 351 7745 3315 !!74 1.03 ?.23 '0.8

13: 30 120 27.5 2.22 0.74 2461 1.73 2.00 4175 449 at?S 3581 1933 3.01 2.15 24.2
15: 30 120 29.5 2.22 0.74 20 1.77 2.76 47A3 420 3A25 384R 1546 2. @ 7.07 27.4...

17: 30 120 31.5 2.22 0.74 2353 t.74 2.63 5314 395 4020 4114 1905 2.04 1.39 30.4
.8: 30 60 32:5 2.02 0.74 2048 1.50 2.57 5546 1A4 4185 42?5 1805 2.92 1.87 31.7
'

19: 30 60 33.5 2.02 0.74 3039 1.73 2.50 5808 183 4369 43'4 1000 2.00 1.76 33.1
{ 20: 30 60 34.5 2.02 0.76 3131 t.69 ?.44 en'4 171 4540 4478 2.'0! ?.9R 1.6R 34.4
L 22: 30 120 36.5 2.02 0.76 1316 1.86 2.21 6577 350 4??! 4720 2724 2.32 1.57 17.0

23: 30 60 37.5 2.02 0.76 3409 1.8A 2.27 M31 IM '4A0 4841 24't4 2.80 1.51 3R.3
1: 0 90 27.0 2.02 0.76 3547 1.73 2.27 7193 243 5303 5023 2"97 2.77 1.51 40.2

I .

3: 30 !50 41.5 2.07 0.76 3779 2.01 2.13 7844 414 5718 5126 ~900 ?.70 1.36 43.3
5: 0 90 43.0 2.02 0.78 7722 t.70 2.13 8171 206 5924 5508 'n53 2.67 1.34 44.9

[ 7: 30 150 45.5 2.02 0.78 4161 1.75 2.04 8710 3?0 6255 5411 T.17 2.62 1.25 47.4
II: 30 240 49.5 2.00 0.73 4539 1.86 !.77 9505 441 AA97 6291 3766 2.52 0.03 '4.1
13: 0 90 51.0 2.00 0.35 4492 1.86 1.77 oR03 154 M51 6471 3934 ?.49 0.91 51.9

e 5: 30 150 53.5 2.00 0.35 4949 1.77 1.63 10252 221 7072 6771 4001 2.44 0.32 51.6

[ . ': 0 210 57.0 2.00 0.S5 5307 1.90 1,57 10 @ 1 ?R9 7361 7101 4/.A t 2.3A n.72 55.8
15* 7) 30 57.5 2.00 0.35 5359 1.32 1.56 10968 33 7400 7251 4655 2.35 0.70 SA.1
21: 30 120 59.5 2.00 0.85 5'A4 1.93 1.52 11323 155 75'4 749' 438 2. ?! o.67 57.2
23: 0 90 61.0 2.00 0.85 5717 1.79 1.49 11565 103 7A60 767t "450 2.29 0.64 53.0

0: 30 90 62.5 2.00 0.85 54 71 1.79 1.47 11Pn3 100 7760 7851 5211 2.26 0.62 5R.8
$,! 2: 0 90 64.0 2.00 0.35 6025 1.70 1.44 12025 ?! 7851 8031 51A4 2.24 0.50 59.5
{ ,* 3: 0 60 65.0 2.00 1.21 6171 !.78 1.43 12178 23 7974 8151 5471 2. ?? o.2! 59.7

3: 30 30 65.5 2.00 1.21 A243 1.94 1.41 12260 11 73R4 8211 5500 2.21 0.10 59.7
5: 30 120 67.5 2.00 1.19 6529 1.72 .1.37 1254? 37 7'23 R451 57 % 2.1R 0.lR A4.0

I 7: 30 120 69,5 2.00 1.19 6A15 1.79 1.33 12829 30 70'i3 .1671 5951 2.15 0.14 60,1 .

3: 0 30 '' 0 2.25 1.19 629" 1.79 f.32 12W 7 7034 87'd ^605 2.14 0.11 44.3.

11: 30 210 /3.5 2.44 1.19 7'45 1.02 1.26 13409 23 7099 ??71 A400 2.09 0.07 :4.5
{ 12: :) 60 74.5 2.58 1.32 7710 1.98 1.25 13559 0 7oR9 4426 6528 2.07 0.00 /4.5

.. 3 n -e n e e3 .w 3, .m , -e .at- 3 m w- . .o 3 .s nm ca ,.
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R1)N N01 17 COTTER Pil0T ftANT PAGE 2
DA7E: 01/29/80 H:e PRflEC7 NO. 3' .A

NET NET QN Ctr ri+t HE7

QM UT8 S!tIG Ut1 9.tyG V309 9tve wi. 90s. 03te ifw8 PCNT( 7IME 07 7DE SPPAY SPAY SPPAY EFR. FFR EFR. EFFL EFA. ff9AY EFFL EFFL EFFL FEP

L- ilN HN L/ MIN G/L G UNIN G/L G G G L 1 Gel 0/l.

13: 30 30 75.5 2.66 1.22 7918 1.98 1. ?4 13708 0 7989 o*A3 Au7 2.0A 0.00 40.5p
f 16: 0 150 78.0 2.71 1.32 3457 2.29 1.22 14131 0 7N9 9089 6*? 2.02 0.00 A0,5

17: 0 60 79.0 2.70 1.32 3671 2.20 1.21 142*? 0 7o99 10151 7124 1.00 0.i C A0.5
18: 0 60 80.0 2.70 0.00 8671 2.29 1.22 14461 169 815A 10313 72A7 t 99 1.22 61.3

1
17: 30 90 31.5 2.70 0.00 8671 2.75 1.24 14769 308 8466 10556 7"49 1. *A 1.24 a.1
20: 0 30 32.0 3.01 0.00 5671 3.73 1.24 14914 147 8613 10647 7627 t.95 !.74 65.3
23: 0 180 85.3 3.01 0.00 8671 3.34 1.27 1*M2 45 9499 111 @ 8319 1.89 1.27 72.0

g- 23: 30 30 85.5 3.01 0.00 8671 3.84 1.29 15950 148 9A47 11279 3435 1.89 1.23 73.1

g 1: 0 90 87.0 3.01 0.00 8671 2.23 1.26 16210 260 9907 11550 8A41 1.97 1.'d 79.1
2: 0 60 38.0 0.00 0.00 8671 2.17 1.25 16374 163 1007t !!550 3771 1.A4 1.2" 74.3

3: 30 90 89.5 0.C0 0.00 8471 2.74 1.25 16678 "nd 10375 !!"50 0018 f.34 f 23 78.6
5: 0 00 91.0 0.00 0.00 3671 2.77 f.21 16781 303 10673 11550 9%3 1. A1 1.21 A0.i
9: 0 240 95.0 0.00 0.00 3671 0.62 1.24 171M 106 10R65 115*4 cito 1.R2 1. .'4 82.3

| 13: 0 240 99.0 0.00 0.00 8671 0.31 1.32 17267 99 10964 1159) 949; 1.31 1.32 T1.1

[ 16: 0 180 102.0 0.00 0.00 8671 0.3 1.59 17 3 66 110A0 11=30 o*35 1.81 1.'9 M.6
17: 0 60 103.0 0.00 0.0( 3671 0.23 1,59 17355 22 11052 11550 4549 t.81 1.59 93.7
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RlW NO: 18 COTTER PILOT PtANT ms 1
DATE: 1/29/80 HieN TMECT No. 2052.00

PET NET nN rtM UN PET

CtM V309 W3ng inns W303 U2M S:008 W(. 'AX. itm3 0303 prNT

( TIME DT TP'E SPRAY EPcAY SFFAY EFR EFR EFFl EFFL EFFL SFRAY EFFL &TL EFFL RFC

:; MIN WS L/ MIN G/L G L/ MIN 0/L 0 0 0 L L 0/L 0/L

p to: 0 0 0.0 2.0A 1.10 0 0.00 0.00 0 0 0 0 0 0.00 n.00 0.0

g 20: 0 60 1.0 2.53 1.10 167 0.00 0.00 0 0 0 151 0 0.00 0. M 0.0
21: 0 60 2.0 2.32 1.10 321 0.00 0.00 0 0 0 291 0 0.00 0.00 0.0
1: 0 240 6.0 2.32 t.10 924 0.00 0.00 0 0 0 047 0 0.00 0.m 0.0

I
2: 0 60 7.0 2.32 1.10 1000 0.17 2.20 22 11 !! 087 10 ?. M 1.00 0. 0
3: 30 90 S.5 2.32 1.12 1325 0.39 2.3 106 44 55 1195 45 2.34 1.26 0.4
5: 0 90 10.0 2.32 1.12 1560 0.58 2.57 242 76 132 1404 09 2.47 1.45 0.9

f 6: 0 60 !!.0 2.32 1.12 1717 0.67 2.70 352 A4 196 1541 f3R 2.54 t.57 1.4

[ 6: 30 '|0 11.5 2.32 1.12 17'5 0.64 2.76 405 31 223 1617 15A ?. 5A 1.64 1.6
7: 30 60 12.5 2.16 1.12 1941 0.75 2.39 536 79 107 1741 ". s 2.64 1.74 2.2

8: 0 30 13.0 2.98 1.12 2039 0.75 2.86 500 39 344 !?20 225 ?. 66 f.74 '' 4.
9: 0 60 14.0 2.16 1.12 2135 t.14 2.31 702 115 42 1950 203 2.69 1.A8 1.1
10: 0 60 15.0 2.16 1.!? 2331 1.12 ?. 75 078 100 571 3189 ?Al 2.70 1.42 4.1

g 11: 0 60 16.0 2.16 1. a 2476 1.13 2.69 !!71 !!? 644 2218 432 2.70 1.57 4.*

[ !!: 30 30 16.5 2.23 1.12 2552 1.33 2.67 1291 44 748 2295 474 ?. 70 1.54 9. 3
12: 20 60 17.5 2.23 1.II 2702 1.18 2.65 1470 109 R57 2413 545 2. 6? 1.9 6.!
13: 30 60 18.5 2.23 1.11 2851 1.25 2.63 IM9 114 071 ^552 ^^0 2.M 1.!? A.9

1 15: 30 120 20.5 2.16 1.11 3141 1.42 2.60 2113 253 1225 '811 791 2.67 t.4A A.3
17: 30 120 22.5 2.14 1.11 3420 1. 4 2.5A 2566 .'"6 1481 3068 09 2. s5 1. 4 10.6
13: 30 60 23.5 2.34 1.tt 3586 1.53 2.55 2301 132 1613 3200 1059 2.64 1.43 11.6

19: 30 60 24.5 2.34 1.!! 3743 1.55 2.40 30*4 123 1742 3349 IISI ?.63 1.27 12.5
21: 00 120 26.5 2.34 1.14 4063 t.65 2.43 3516 255 1998 3630 13 9 2.60 1.29 14.3

. 23: 30 120 28.5 2.34 1.14 4?S4 1. 76 2.34 4018 260 ""R 3911 1562 * 57 1.2? 16.2

h.
.

1: 0 90 30.0 2.34 1.14 4424 1.32 2.34 4403 197 2455 4t2t 1726 2.55 1.20 17.6
L 3: 30 150 32.5 2.34 1.14 5024 1.72 2.29 4906 208 2753 402 to84 2.51 1.15 10.3

5: 0 90 34.0 2.34 1.14 5265 1.95 2.21 5385 189 2W3 4^83 21A0 2.49 1.07 21.1

{ 7: 30 150 36.5 2.34 1.14 5665 1.02 2.14 6004 288 3F2 5034 2440 2.45 1.00 23.2

L 11: 30 240 40.5 2.31 1.67 6591 1.96 2.06 6980 137 1419 55R8 2?21 2.33 s.F 24.5
13: 0 90 42.0 3.12 1.67 70A0 1.96 2.01 7337 61 *490 SSA9 30*H ?.^^ 0.34 25.0.

15 30 150 44.5 3.12 1.67 7842 2.24 1.97 8001 101 1581 6137 3435 2.32 0. N 25.7

I -

D: 0 210 48.0 3.12 1.41 8766 1.94 1.93 8793 215 3797 6992 3844 2.28 0.52 27.3
19: 30 30 48.5 3.12 1.41 8878 2.19 t.90 89t? 32 3829 7086 3910 2.23 0. 49 27.5

I 21: 30 120 50.5 3.12 1.41 9426 2.68 1.AA C521 147 3977 7460 4232 ?.24 0.45 ??.5
23: 0 90 52.0 3.90 1.41 9922 2.69 1.34 M68 104 40Al 7R11 4475 2.22 0.42 29.3
0: 30 90 53.5 3.90 1.41 10417 2.76 1.81 10419 99 4181 8162 4774 2.20 0.40 30.0

y 1: 0 30 54.0 3.90 1.41 10582 2.98 1.78 10579 33 4214 8279 4814 2.19 0.37 30.3

g 2: 0 60 55.0 3.90 1.41 10912 3.11 1.76 1000R 65 4200 8513 5000 ?.13 0.25 10.7
3: 0 60 56.0 3.90 1.41 11242 1.30 1.76 !!:57 69 4350 A747 5 tor 2.16 0.35 31.2
3: 30 00 56.5 3.90 1.41 !!407 3.21 1.76 11427 33 43R4 OR64 5205 2.15 0.35 21.5
5: 30 120 53.5 3.90 1.41 12068 3.05 1.75 12069 125 4500 9332 5661 ?.13 0.34 32. 4

7: 30 120 60.5 3.90 1.41 12729 3.22 1.74 !?745 130 4 39 0000 6048 2.10 0. '.2 33.3
: 8: 0 30 61.0 5.40 t.35 12947 3.22 1.73 12013 37 4 76 coa 2 6145 2.10 0.'n 13.A
4 10: 0 120 63.0 5.40 1. ':S 13324 4. '|0 1.69 13787 174 4851 10610 M61 2.0^ 0.33 ?4.9
*

11: 30 90 64.5 5.73 1.35 14523 4.33 1.65 14434 !!3 4970 t1130 7052 2.04 0.30 15.7
12: 30 60 65.5 7.13 1.35 15107 4.33 1.64 14862 76 5046 fl5"A 7*12 7.03 0.20 3^. ?
13: 0 30 4.0 7.15 !.35 15397 4.66 1.64 15092 to 50R6 11773 7452 2.02 0.23 v.5 -

13: 30 20 66.5 7.15 1.35 15687 4.66 f.63 15120 39 5126 11c?7 501 ?. 01 0. ?8 ?6.R
16: 0 150 49.0 7.13 1.35 17134 5.94 1.60 16N3 725 5351 11057 A431 1.47 0.25 3A.4

g 17: 3 A0 70.0 7.13 1.35 17713 5.69 1.59 17?o9 42 54?4 134.oS AR'M i.oA ^ ?4 ?*.0.

to: 0 A0 71.0 7.13 6. m tr!7 ?M t.'s 170?! m (tm !'ot' "7 f. 4 t 's 47.)
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F.t3 40: 13 COTTER PILOT Pt/Joi Pc/E 2
'

tate: I/29/80 H&M PRO.ECT m. T52.00

Okt IIC3 91308 1.003 Rt303 f t''03 9J303 W1. A ING IUM PrNT

[ TIME DT TIE FPCAY SFCAY SFPM EFR. EFFL EFFL EFFL EFFL $F9M FFR FFR EFR FEC
g MIN HRS L/ MIN 0/t. O L/ MIN 0/L G G 3 1 L 0/L 0/L

m 19: 30 90 77.5 7.13 0.00 17713 7.32 1.50 18962 000 70*9 14554 +o16 1.01 1.50 91.o
I' ~ 20: 0 30 73.0 7.08 0.00 17713 8.13 f.43 19313 350 7449 14701 10l60 1.40 1.43 53.5E 23: 0 180 76. 0 7.93 0.00 17713 8. '|5 1.30 2127R 1965 9414 162:n 1844 1.8? 1.M A7.6

23: 30 30 76.5 7.08 0.00 17713 8.35 0.93 21523 245 96M 164A9 11915 1.90 0.08 69.4

1
1: 0 90 78.0 7.98 0.00 17713 7.43 0.84 22087 5A3 10273 17187 1.". .'.4 1.75 0. u 7?.5
3: 30 150 80.5 10.n 0.00 17713 9.42 0.41 2M2 A64 !!0Ra 19797 1:1997 't.61 0.41 79.7
5: 0 oO 92.0 .'0. 73 0.00 17713 S.86 0.47 2?331 378 11467 107A3 14755 1.57 0.47 42.4
6: 20 90 33.5 10.73 0.00 17713 3. .'6 0.52 237'2 300 11852 20723 1%N !.52 0.52 35. ?
9: 0 150 36.0 10.73 0.00 17717 8.26 0.57 24435 713 f?571 22~'M 147'' l.45 0.57 *^ 1.

9: 0 0 36.0 0.00 0.00 17713 1.70 0.57 24435 0 12571 m 16772 1.45 0.57 10.3

1
!?: 0 240 90.0 0.00 0.00 17713 0.50 0.72 24522 97 12658 22TA 16o00 1.45 0. 7' of.0
16: 0 100 73.0 0.00 0.00 17713 0.46 1.35 74M6 113 12772 ??TR 160H t .15 1. 35 11.8
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RtjN N01 12 COTTER PILOT FtfNT PWf f
DATE: 01/29/80 h1N PRflECT NO. 3052.00

0.N I.008 R13n8 I.008 $1n3 l.tqnR RtM9 VOL 'M. ityr3 trm8 PCNT

[ TIME DT TIME SPoAY SFSAY SFRAY EFR EFFL EFFL FT1 EFFL CFt.Y ml FFFi EFR GEC

D: MIN @S UMIN 0/L G UMIN 0/t. G 0 G L L Oil G/t.

.
20: 0 0 0.0 6.24 1.13 0 0.00 0.00 o o o o 0 0.no o,no n0
23: 0 ISC 3.0 6.36 1.:3 1302 0.00 0.00 0 0 0 !!44 0 0.00 0.00 0.0
1: 0 120 5.0 6.36 1.13 2171 0.00 0.00 0 0 o 1o09 0 0.00 o.co n. 0

2: 0 60 6.0 6.34 t.13 2605 0.15 2.83 26 15 15 2239 9 2.0 1.69 0.1

1
3: 0 60 , 7.0 6.36 1.13 3039 0.50 2.83 !!! 50 M 2671 39 2.91 1.49 0.6
4: 'O 60 8.0 6.36 1.13 3474 1.13 2.87 307 !!8 185 3052 107 2. A5 1.71 1.7
5: 0 60 9.0 6.36 1.13 3908 1.66 2.91 '98 177 362 ?434 207 2.88 1.77 3.3
6: 0 60 10.0 6.36 1.13 4342 1.93 2.95 050 216 573 3816 326 2.00 t.81 5.3
7: 0 60 11.0 6.36 1.13 4774 2.21 2.99 1347 245 R24 4197 459 / 03 1.85 7.6
8: 0 60 12.0 4.07 1.13 5054 2.36 2.99 1757 248 1073 4441 601 2.92 t. 75 0.0

10: 0 120 14.0 4.07 1.13 5610 2.25 2.69 2487 472 1495 49'o $72 ?.85 1.5A 13.9
11: 0 60 15.0 2.33 1.14 5773 2.95 2. A0 2949 2'A 1753 5071 1049 2.30 1.45 16.7
13: 0 120 17.0 2.42 1.29 6848 2.48 2.4R ?401 35A 2110 5163 134A 2.71 1.10 19.5
13: 30 30 17.5 2.42 1.29 6242 2.48 2.45 3074 84 2197 5436 1422 2.72 f.16 20.3
15: 0 00 19.0 2.42 1.29 6523 2.26 7.36 4357 220 2417 5A53 1627 2.67 1.07 22. 2
19: 0 240 23.0 2.42 1.29 7272 2.31 2.26 '417 542 ??59 6234 21 0 ?. 57 0.97 ?7. 3
19: 30 30 23.5 2.42 1.29 7365 2.32 2.23 5773 65 ?025 6307 22*2 2.54 0.04 27. *

1 21: 30 120 25.5 2.42 1.29 7740 2.14 2.12 6313 213 3239 6".?7 2510 2.51 0.33 20 2
23: 0 00 27.0 2.42 1.29 8021 2.28 2.01 67?2 143 3387 6R15 2716 2.47 0.72 11.2
0: 30 ?O 28.5 2.42 1.29 8302 2.22 1.99 7131 140 3527 7033 2016 2.44 0.70 32.5

E
g 2: 0 90 30.0 2.42 1.29 8'43 2.13 f.96 7508 100 ?657 7251 110R ?. 41 0.67 M. 7

3: 0 60 31.0 2. 42 1.29 9710 2.32 1.05 7791 92 3750 739A 1247 2.00 0.64 34.6
3: 00 30 31.5 2.42 1.20 8864 2.20 1.04 7010 43 17o4 74G1 7313 2.28 0.65 15.0q

t 5: 30 120 33.5 2.42 1.29 9203 2.16 1.72 3410 164 F59 7759 3573 2.35 0. 4 3A.5E 7: 0 90 35.0 2.42 1.2? 9519 2.18 1.90 8785 l''o 4079 7977 3770 2. 7 0.61 37.6
3: 0 60 36.0 2.72 1.32 9735 2.13 t.87 9031 72 4152 8140 loot 2.31 0.55 33.3

[ !!: 0 180 39.0 2.72 1.32 10333 2.28 1.70 9771 los 4347 8A29 4113 2.2A o.47 40.1

L !!: 0 0 39.0 2.91 1.32 10383 2.23 1.79 9771 0 4347 RA20 4311 2.26 0.47 40.1
12: 30 90 40.5 3.07 1.32 10749 2.28 1.76 10135 91 4439 890A 4519 2.24 0.44 41.0
13: 0 30 41.0 3.07 1.32 10870 2.47 1.75 10264 32 4471 3998 4501 2.21 0.41 41.3

1 -

13: 30 30 41.5 3.06 1.32 10902 2.47 1.74 10396 31 4503 0000 4A68 2.22 0.42 41.A
16: 0 150 44.0 3.27 1.32 !!645 2.49 1.70 11032 tot 4444 05 0 5042 2.13 0.37 42.0
17: 0 60 45.0 3.10 1.32 11891 2.54 1.63 11289 54 469R 9769 5105 2.17 0.'6 43.4
18: 0 60 46,0 3.10 0.00 !!891 2.74 1.62 11555 264 49A5 9055 5359 2.15 1.62 45.3
19: 0 6G 47.0 3.10 0.00 11891 2.84 1.56 !!821 264 523! 10141 "530 2.13 1.54 18.3
19s 30 30 47.5 3.10 0.00 !!891 2.90 1.53 (1955 133 5365 10234 5417 L12 1.53 40.5I 20: 0 30 48.0 3.45 0.00 11891 2.72 1.51 12079 !?3 5480 10338 !600 2.11 1.51 50.7
23: 0 180 51.0 3.45 0.00 11891 3.43 1.37 12927 843 6337 10999 MIS 2.04 t.37 5A.5
1: 0 120 53.0 3.45 0.00 11891 3.62 1.45 13561 633 6971 18373 6753 7.00 1.45 64.4
2: 0 60 54.0 3.45 0.00 11891 3.61 1.50 13R36 325 7206 !!580 4970 1.90 1.50 67.4

2 0 0 54.0 0.00 0.00 !!891 3.61 1.50 13886 0 7206 !!580 6970 1.00 1.*o 47.4
e 3: 0 60 55.0 0.00 0.00 11891 3.47 1.54 14200 121 7617 !!"30 7179 1.97 1.54 70. 1

3: 30 20 55.5 0.00 0.00 11891 2. 32 1.*6 14317 109 7727 11580 72aa 1.97 1.5A 71.3
'

5: 0 90 57.0 0.00 0.00 11971 2.38 1.5R 1465R 341 m3 11530 7461 1. 0A 1. 'a 74.s
9: 0 240 61.0 0.00 0.00 !!891 1.63 1,59 15282 623 9602 11580 7855 1.94 1.50 00.?

I 13: 0 240 65.0 0.00 0.00 11891 1.30 t.57 15774 492 0134 115.10 3t63 1.01 t.57 24.3 .

16: 0 180 68.0 0.00 0.00 11891 1.30 0.31 1"cM I?! 0376 !!"ro eso? !.00 0.91 2A,A
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D PRECIPITATION OF URANIUM FROM*

PILOT PLWT LIQUORS

Introduction

I TL leach tests were made on 25-ton batches of ore from the Charlie Mine.
Ore was crushed, treated with sulfuric acid and sodium chlorate, cured

[ and rinsed. The rinsing of solubill:ed uranium was done by spraying an

internediate liquer on a bed of cured ore to yield pregnant solution,

followed by spraying intermediate liquor and water onto the bed to give

more intermediate liquor.

L
Pregnant solution was accu =ulated over the 17 runs with Charlie ore before

precipitation of a crude yellow cake was started. In the first, and only,

batch run befote shutdown, the solution set to a gel when magnesia was
added. When centrifugation was tried, there was almost no devatering of

G the gelatinous solid. As a result, the treatment of pregnant solution was

stopped until a procedure could be found to get a precipitate that is not

gelatinous. This report describes a procedure that has since been found tog
produce a flocculated, filterable precipitate.

Conclusion

i .

Leach liquor, as a composite of existing inventory, can be precipitated and

readily vaccum filtered by slowly adding the liquor to an aqueous slurry of

Mg0 at a pH above 5-5.5. Approximately, 0.4 lbs. Mgo per gallen of liquor

is required. Additional water for processing is not required as filtrate can

be recycled to prepare the Mg0 slurry. A filter cake with about 30% solids

and density of about 10 pounds per gallen can be produced by filtration at
26 inches Hg vacuum. The precipitate is uniform, containing no large particles

which would cause plugging.
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The gel-like material currently at the plant can be mixed with 20 v7.

pregnant liquor to give a thin slurry. This can be pumped to other

3 liquor tanks where it will completely dissolve. The dissolved gel can

,

then be reprecipitated as part of the leach liquor composite.

l .

Proposed Process

Current Inventory Contents Capacity

Precipitation Tank 0 gal. 2000 gal

Pregnant Liquor F-1 0* 4500

g Pregnant Liquor F-2 4360 4500

L Interliquor 1-1 2820 3000

Interliquor 1-2 2780 3000

Interlicuor 1-3 2570 3000

Interliquor 1-4 2750 3000

Rinse Solution 1-5 0* 3000

Filtrate 1-6 2000 ** 3000
v.

* Tank lining torn but repairable

** Currently contains gel from precipitation tank

The precipitation tank is seven feet in diameter by seven feet high, dish-
bottom, supported on legs about two feet above ground. A 1-1/2 inch nozzle
protrudes from the side of the tank four feet from the top. Lines from

each of the tanks can each be changed in about an hour as needed to pu=p
liquor from one location to another.

I Step 1. Add 1000 gel. from P-2 to 1-6 which contains the gel-precipitate
on hand. Recirculate this mixture until the thin suspension is uniform.

Use compressed air to speed the mixing process (3-6 hours). Cauticn:

Hazard exists of puncturing the plastic liner if an air lance is used.
39
&
1
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b Step 2. If any solids remain in the precipitation tank, transfer 500 gal.

from P-2 to the tank and mix until solids dissolve. Ripse down walls of
n
F' the tank with liquor. The tank must not have any solid particles in it.
C

Transfer liquid back to P-2. (2-4 hours)

I Step 3. Transfer 500 gal. from 1-1 to the precipitation tank. (1 hour)

Step 4. Set up pumps and transfer lines to circulate and six liquor from

tank to tank to form a ecmposite. The transfer sequence should be P-2,

1-6, 1-3, 1-2, 1-1, and back to P-2. Locate inlet and outlet at opposite

ends of the tank to facilitate mixing. (10 hours at 20/ gal./ min.)

i Step 5. Attach a high-speed mixer and a pump to a 55 gal. drum. Fill the

drum about 1/2 full with salution from the precipitation tank. Add 1 bag

I Mg0 slowly with stirring and pump the uniform slurry back to the precipitation

tank. Repeat this process until 7-1/2 bags have been added. (1/2 to I hour)

Step 6. Add composite liquor prepared in Step 4 to the precipitation tank

at 20 gal./ min, with mixing. Check the pH when 500 gal. and 1000 gal. have
been added. At this point, reduce the flow race to 10 gal./ min. and monitor

pH continuously. If pH drops to 5.5, stop the pump and continue mixing

until the pH rises to 6. At no time should the pH drop below 5'. Af ter 1500

gal, of liquor have been added, continue mixing until the pH rises to 7.5.

Allow the solids to settle for one hour. (4-5 hours)

Step 7. Pump the solids to the centrifuge. Transfer solids to 55 gal. drums.

Pump or drain filtrace to tank 1-5. Leave 500 gal, of supernatant in the

precipitation tank t; prepare the Mg0 slurry for the next batch. (3 hours
assuming a race of 10 gal./ min.) If the centrifuge does not function suitably,

~

the filter press could be used tith great sacrifice in efficiency.

Step 8. Repeat Steps 5-7. To insure a uniform composite, continue circulat-
, , ,

if
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[ ing liquor from tank to tank during precipitation and filtration steps.
th

Step 9. When about 2000 gal, of filtrate has accumulated in 1-5, dispose
of it in the =anner specified by Cetter. Keep 1000 gal. in the tank as

reserve for washing down other tanks or preparing Mg0 slurry as required.

I
Step 10. When all of the liquor has been processed, rinse down each tank
with filtrate. Pu=p filtrate, followed by water through the centrifuge.

Dispose of the re=aining filtrate and wash water. Secure all equipment.

I
Notes:

Number precipitation batches (257. R/C) = 12

Min. MgG required - 6900 lbs. (86 bags)
Number 55 gal. drums required for solids disposal = 80-100
Weight of drt=1 of solids = 560 lb./ drum

Volume of filtrate to dispose = 12,800 gal.
,.

Estimated ti=e for batch precipitation of liquor, allowing 24 hours

g for each start-up and shutdown, assuming satisf actory operation
L of the centrifuge = 180 hours.

Background

The Cotter Pilot Plant was shut down for the vinter on December 20, 1979. -

Five leaca liquor tanks and a tank of gel-like precipitate were lef t.

The precipitate was prepared by adding an aqueous Mg0 slurry to pregnant
j

liquer. Attempts were made, without success, to filter or centrifuge the
I precipitate. Before the plant could be dismantled, these materials would

have to be remeved. Alternatives were precipitation, filtration, and shipping
drum:ted solids to Cotter, or transporting liquid in trucks to Cotter. A

satisfactory precipitation scheme was preferred.
:"
:i
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( Materials
k

"i All tests were performed on samples from the liquor tanks brought frem the

E pilot plant by Bryan Hamel. The material in the precipitation tank was

simulated by adding an aqt.4ous sluury of Mg0 to pregnant liquor from P-2.

I A composite of all the liquor tanks was prepared in proportion by volume

and used for most of the tests.

Samples of each tank were titrated with NaOH co pH 7 and pH 8. Results

were converted to gm. Mgo/100 ml. solution to reach these pH level;,

TABLE I

GRAMS OF Mzo REOUIRED TO PRECIPITATE LEACH LIOUCR

TANK GRAMS Mgo/100 m1

f pH 7 pH 8
'

l-1 0.55 0.56

[i 1-2 2.22 2.30
E l-3 2.85 2.96

1-4 3.47 3.61

P-2 7.78 8.06

Composite 3.88-

I -

Experimentally, more Mgo, 4.6 - 5.4 gm/100 ml., was required for precipita-
tion of composite leach liquor than was calculated.

ProceduresI ,

A slurry of Mg0 was prepared in a beaker, using interliquor from 1-1 or

filtrate from previous tests. The mixture was stirred with a magnetic

,
, . .
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[ spin-oar. Electrodes were in=tersed in the mixture to measure the pH.
d Liquor solution usually 150 ml. , was added at a controlled rate using a

g Masterflex pump. The rate was adjusted to maintain a pH above 5.0 (5.5

d desired).

To simulate the atte=pted pilot plant precipitation, solid Mg0 or a slurry

of Mgo in 10 ml. water was added slowly to 100 ml. of pregnant liquor from
P-2.

After a period of equilibration, during which the pH rose to the desired

I range 7.5 - S.0, the mixtures were filtered through #41 Whatman filter

paper on a 7 cm. Suchner funnel under 26" Hg vacuum. The volume of f11-
trate, thickness of filter cake, and weight of a wet filter cake were

recornid. The filter cake was dried overnight at 110 C and weighed. The

% solf.ts, volume, and density of wet filter cake were calculated.

[ Result s
LC

,

The following tests were conducted for batch precipitation of liquor from.

E' the pilot plant:

(1) A slurry was prepared cont:f ung 8.lg Mg0 and 50 ml. interliquor
from tank 1-1, the most dilute source in the plant. One hundred
fif ty sl. of composite from tanks P-2,1-2,1-3, and 1-4 were

,

added in proportion to their volume. The pH was held above 5.5.

After addition of liquor, the pH rose to 8.0 during an equili-[ bration period. The mixture filtered rapidly in 1 min. to give

a grey-green solid and a clear filtrate.

(2) A slurry of 8.lg Mg0 with 50 ml. filtrate from the first run was

prepared and 150 ml. composite by volu=e of all five liquor
tanks was added over a 2 hour period. Final pH was 7.90.

E'
% ,

. 1

13-6

e



- _ _ .

, *

Filtration was complete within 1.5 min. Filtrate was combined

with the filtrate from test (1).
4

E A total of five runs were conducted using recycled filtrate. The following

variables were investigated. In all tests, filtration was rapid giving a

wet filter cake with approximately 30% solids.

[ (3) Twenty ml. of gel representing the =acerial currently in the
&

precipitation tank and 130 ml. of ec=posite liquor were added to

I
a slurry containing 7g Mg0 and 50 ml. filtrate. Initially, the gel

dissolved to give a deep brown solution whir-h turned light green
with ti=e. Solid particles in the gel, about 1/16th to 1/8th

inch in diameter, dissolved more slowly over a 15 minute period.
The solution was added to an Mgo/ filtrate slurry over a 1.5 hour
period. Final pH was 7.74

(4) A 50 ml. portion of suspended solids from a prior test was used
" '

as a slurry to form the Mgo suspension int,tead of filtrate. A

p satisfactory pracipitate was produced. The initial mixture was

C hard to stir, however, because of the high solids content.

(5) A slurry was prepared with 16.7 gm. Mg0 used at the Pilot Plant
and 50 =1. of filtrate. A sol 1*: ion consisting of 40 ml. of gel
dissolved in 310 ml. composite liquor was added in two hours.
The percent recycled filtrate was over 12-1/2': versus 25% in all

other tests. Unreacted Mg0 formed a cake on the bottom of the

I- beaker. Either the ratio of liquid to Mgo in the slurry was too

low or stirring was not efficient in this run. The properties

of the filter cake were typical of a satisfactory test.

To obtain a solid that could be readily filtered, the pH had to be maintained

at as high a value as possible during the addition of acid liquor. In one

[I
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[ run, liquor was added rapidly and the pH dropped to 2.8. The pH rose
O

slowly to 7.5 overnight. This mixture was filtered in 20 minutes. When

the pH was held above 5 filtration was complete in 1-2 minutes. Timee

t' required to add liquor to Mg0 was not critical. In one test, liquor w:s

added in one hour. However, when most of the liquor was added, the rate
had to be reduced or momentarily stopped as the pH approached 5. When all

the liquor had been added, an equilibration period of 15-120 minutes was
required to co=plete the neutralization and increase the pH to the desired
7 - 8 range.

Solids, obtained by adding liquor to an Mgo slurry, were allowed to settle
by gravity. Solids settled from 33: to 46% of their original volume in one
hour. However, this was two to three times the volume of the solids obtained
by vacuum filtration. Cationic flocculating agents did not produce a more
compact colid. Anionic agents were not available for evaluation.

T1.e following average results were obtained from six tests in which liquor
was added to a slurry of Mgo.

k
C v: Filtrate / Initial Liquid = 74

w * Solids in filter cake = 31.9%
Rate of filtration * (ib. wet solid /ft min) = 1.5
Thickness of wet filter cake (in.) * = 0.5
Density of wet filter cake (1 lb/ft ) = 69

,

* 7 cm. Buchner funnel, 26" Hg vacuum, #43 filter paper

By comparison, the gel-like precipitate prepared by adding Mg0 to pregnant
liquor had a filtration rate of 0.094 lb/ft / min., 6% of the race by the
preferred method.

Filtrates were initially clear. Af ter several minutes, a pale yellow

e;;
13-8-
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{ suspension would form and settle out as a trace of precipitate. The
k<. substance does not contain ferric iron.

E
C

I

I

I

L

I

E
,
t

i

I . .

.

l
I
e.*

13-9

f

.



1 -: aus

*
.

I
INTRODUCTION

b
b

In 1979, Holmes & Narver designed and built a 25 ton per day TL leach

'{U|
pilot plant to demonstrate the amenability of Charlie ore to large-

scale TL leaching. Seventeen runs were conducted at this facility

q
. during November and December,1979. Results were discussed in a

report dated February 1, 1980. Results showed that TL leaching could

give the uranium ext-action (90*O on 25-ton batches of ore that had been
,,

demonstrated on bench-scale testing of core samples from the Charlie
$

ore deposit.
,e

'A

During the current, second phase of the pilot plant program, detailed,

design data were obtained for the construction of a commercial plant.
"

Ten of the 25 tests were conducted with ore remaining from 1979
1 operations. The balance of the tests used freshly mined ore. This
I

report describes the objectives of the program, discussion of the

{ results, and co: clusions leading to the recommendation that the
D~ program contir with the conduct of a feasibility study for the

construction of a full-scale TL leach facility.
I',!
c
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?POJECT CBJECTIVES

w.

GENERAL OBJECTIVES

M
(?
"

1. Deterraine uranium recovery from freshly .ained ore representing the
( main portion of a sussidiary ore body at Charlie mine.
[ .

. 2. Obtain operating data for design of a commercial plant.

3. Test operating methods and peccedures.
<-

-

SPECIFIC CBJECTIVES

L 1. Establish an adequate system of rinsing the bed and draining
effluent f ran the bed.

2. De=enstrate the process of curing ore with less than the amount
of acid consumed and rinsing with the balance. This would give a
less acidic pregnant solution without affecting overall recovery

Gy and would reduce the cost of downstream recovery of uranium.
u

3.g Determine optimum productivity of rinsing uranium from beds of
L ore as a function of rinse rate and bed height. Productivity,

grams of uranium recovered per square foot of bed surface per
hour to achieve the desired uranium recovery, is the critical -

variable for determining the rinse pad area.

L
4. Demonstrate the process by which the concentration of uranium in

pregnant solution can be increased relatis - to a one-stage rinse
system by countercurrent leaching. A consequence of countercut-
cent leaching is a decrease in the volume of filtrate or raffinate
wnich must be sent to an evaporatien pond.

([.f:
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5. Obtain tailings as moist solids which can be removed f ran the

rinse pad with conventional loading equi;:nent to a tailit.gs pile.
This would eliminate the need for a costly tailings pond.

6. Obtain samples of liquors and tailings for use by Cotter in pre-.

paring envirormental impact statements.

7. Dete64.<'.e reproducibility in performance that can be expected frem
operating a TL leach pad.

E

L

1

t
L t *.

L)
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St:MMARY

..

1. Twenty-five TL leach tests were conducted on Charlie ore in a total
0g of 37 actual test days (Figure 1) . Ten runs used ore reccining from

1979 operations. The balance used ore mined in 1980 which more

closely represented the expected cooposition of the main ore body.

2. Residual U 03 g concentrations in the tailings of less than 0.005%
were obtained when optimum leaching conditions were used (Table I) .

3. Uranium in lower grade ore mined in 1979 could be readily solubilired
in the cure with 100 pounds per ton sulfuric acid. Ore mined in 1980

was more refractory, requiring both exposure to 100-125 pounds per
ton sulfuric acid in the cure and a minista of 25 hours rinsing with
dilute acid solutien to achieve less than 0.010% U 0 in the3g
tailings.

4. Typi:at cure conditions required for optimum extraction of uranium
were 125 pounds per ten sulfuric acid, 2 pounds per ton sodium

F*-;$ chlorate,14% total moisture, and 24 hour cure time. Rinse solutionsa

contained 5-10 grais per liter sulfuric acid and 1-2 grams per liter
sodium chlorate.

5. Vanadium concentrations in the cres processed were of the same order
E as those for uranita. Vanadita reccveries generally paralleled - *

uranium recoveries, increasing as the time of exposure to acid rinse

solution increased. Residual vanaditn concentrations were 0.01-0.02%
V02 5 under ptimum mnditions for extraction of uranium.

6. When fca -stage countercurrent rinsing was used, concentrations of
uranium is pregnant liquera increased four-fold over those from
single-stage operation.

.i

( 3-1 -

I
.



;.

.

I
7. Solubilization of uranium in the cure and recovery in the rinse step

were better when ore was crushed to pass a 1/2 inch screen rather
than a 1 inch screen.

8. Tests were c3nducted at 1 foot, 3 f oot, 4.1d 6 f oot bed heights and at
different rinse ' sates to determine productivity of the beds. At the

B same flowrate, efficiency of rinsing 3 foot and 6 fcot teds was the
same.y

b

9. In the 1980 tests, rinsing was more t.niform and at three-times higher
average rate than in 1979. A cover screen to protect the bed surf ace
frca particle classification and blinding was tested and found to be
unnecessary.

1C. Effective drainage from a bed of ore was possible with drainage
troughs spaced 30 inches apart filled with acid-resistant gravel.

11. Six to eight hours drain time on the TL leach pad was sufficient for
rinsed ore to be removed f ecn 3 foot and 6 foot beds of ore to a

Rj tailings pile with a front-end loader. Tailings wre removed as
moist, f tr:a solids.

12. Samples of tailings were sent to Cotter for analysis ter use in
preparing environmental impact statements.

L
13. Ucanium was recovered from pregnant leach solution as a thick slurry

by precipitation with magnesia. The precipitate settled rapidly and
completely leaving a clear supernatant.

I
,
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CONCLUSIONS AND RECOMENDATIONS

'~ The results of the 1980 test program demonstrate the ability of TL
t.
A leaching to extract uranium and vanadium from Charlie Mine ore on a

se=1-co==arcial scale. Results of the current tests have corroborated
and augmented the findings of earlier pilot plant and bench-scale
studies. Realistic operating and design data have been accu =ulated
during the pilot plant program for the design and construction of a
full-scale TL leach plant.

e

'41th TL leaching, uranium extraction frem Charlie ore exceeded 90*
and residual uranium in the tailings was less than 0.010*.' U 0 . A33
total of three days rinsing in three foot deep beds with dilute acid,

and water, and draining were adequate.

1
Therefore, we conclude TL leaching should be considered for the

{ co==ercial exploitation of Charlie Mine ore. A feasibility study
''

should be conducted as the '. ext step to establish the design and to
g- estimate the cost of a commercial TL leach plant.
l'

L
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RESULTS

Ore. TL leach pilot plant tests were cenducted on " Low" grade ore mined
for the 1979 test program and higher grade ore brought up from the pit in.

1980. The lower grade ore required less acid in the cure and less
stringent rinsing conditions to extract uraniu:n than the higher grade ore,
which was more refractory.

Ore mined in 1980 was located in two areas of the pit in the same horizon.
One area ecmprised the sump which was blasted in the pit to prmote drain-
age. The other area was about 50 yards from the sump. Ore from the second
location was graded with a ga=ma ray probe in the pit into two f ractierta,
0.05-0.1% U 03 8 and > 0.1% U 0 . These were stored in separate piles at the33
pilot plant. To conserve the limited amount of the richest cre, a compos-
ite ore mixture was prepared containing ore frca both locations in the pit.

For purposes of this report, each type of cre or blend of cre used has been
given an arbitrary label. Identification of each ore is given below.

h " Low" Grade Ore - 0.056 1 0.009% U 03gL}
Mined in 1979. Used for runs 1-9 and 25.

[
"Camposite" Jrade ore - 0.095 1 0.0064 U 038
This was a blend of ore mined in 1980 consisting of 40% ore containing
> 0.1% U 0 , 40% ore containing 0.05-0.1% U 0g, and 20% ore f rom the38 3

-

sump. Used for runs 10-19.

"High" Grafe Ore - 0.105 1 0.002% U 03g
This was graded in the pit at > 0.1% U 0 . Used for run 20.3g

" Medium" Grade Ore - 0.0'80 1 0.008% U 03g
Ore f rom the sump. Used for runs 21-24.

m
(,

"
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The ore mined in 1980 contained core carbonaceous material than the "Lew"
grade ore used in 1979. One piece of carben frcn the "High" grade ore
pile, 5 inches x 5 inches x l-1/2 inches, contained 1.954 U 0 , aboutn 33

F twentf times greater than the average uraniu 1 contant of the ore. Small
amounts of iron pyrites were also associated with the ore mined in 1980.
One sample of pyrites contained 0.009% U 0 .33

Uranium was not distributed uniformly throughout the ore. Table II lists
a the uranium content as a function of particle si:e for a sample of

-1/2 inch "Cemposite" grade ore. Uranium concentrations were higher in
the larger mesh fractions.

TABLE II

SCRETN ANALYSIS OP -1/2 INC'T COMPOSITE GRADE ORE. a)

Mesh (Tyler ) Wt t Cum. tU 038 t Distribution"

Wt t U033

. 7 50 & .525 0.2 0.2 .11 2 0.2

.525 + 3 6.8 7.0 .113 8.2
-3 +4 3.6 10.6 .129 4.8
-4 +8 6.0 16.6 .124 8.0
-8 + 12 7.1 23.7 .125 9.5 -

-12 + 28 18.4 42.2 .078 15.3
-28 57.8 100.0 .088 54.0

a) Ore used for run 19.
L Ore was dry screened. H&N: 3055.00

Acid. The amount of acid to which the ore was exposed was the most

important single variable in the extraction of uranium from " Low" grade
h Charlie ore. About 90-100 pounds per ton sulfuric acid in the cure and j#

rinse solubill:ed 90-94% of the uranium. In runs 1 and 2, this amount of

5-2 -
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acid was added to the cure. In run 3, 75 pounds per ton sulfuric acid was
added to the cure and 15 pounds per ton were added to the rinse. Residual

uranium in the tailings for these three runs was 0.005% U 03 3 or less. In
! run 4, also cured with 75 pounds per ton sulfuric acid, insufficient acidw

was added to the rinse. Residual uranium in the tailings increased to
0.010% U 0 -38

When 16-20 pounds per ton sulfuric acid was added to the rinse in runs 5-9,
E otherwise cured and rinsed identically to test 4, uranium in the tailings

fell belot 0.010%.

H S09 3 f/T Tails
Run Cure Rinse Total %U 03g

1 110 0. 3 111 .005
2 104 5.1 109 .003
3 74 13 87 .003

{ 4 75 0 75 .010
G S 73 19 92 .008

9 74 16 90 .004,3

di
.d.

The relationship between the amount of acid to which the ore was exposed
and uranium recovery was :: ore complicated for runs 10-24 than it was for
the first nine tests. Relative to the " Low" grade ore, uranium ns not
solubilized as readily in the ore mined in 1980; that is, this ore was
more refr'actory. In runs 10-24, both the amount of acid exposed to the

,

ore and the time of expccura to acid in the rinse were critical factors.[
H S0 f/T Exposure to Tails9 1( Run Cure Rinse Total Acid Rinse %D 0E, 3g

Hrs.

18 112 8.4 120 7.5 .018
16 115 8.7 124 11.0 .019
17 110 9.4 119 22.5 .007
23 111 16.5 127 61.3 .002

5-3 '
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The total amounts of acid in both cure and rinse for the four tests shown[ above were comparable. Residual uranium in the tailings decreased as the,,

time of exposure to dilute acid rinse increased.

..,

Figure 2 and Table III illustrate the dependence of acid content and time
on the extractica of uranium f rom 1980 ore.

Residual uranium was below 0.010% U 0g when the cre was cured with a3

minimu:n of 110 pounds per ton sulfuric acid and rinsed with dilute acid fcr
more thaa 25 hours. Laboratory solubili=ation tests indicated that acid,

consumption exceeded 100 pounds per ton sulfuric acid.

P

Reagent Dmage H SO4 Cale. Tails %U 0g2 3
H 504 NaC103 HO Constzned Heads %U 0 Solubilized2

-

2 3g
t/T 9/T % $/T %U 0g3

100 4 12.7 102 .004 .018 78.5
150 4 12.7 132 .074 .009 87.8
200 5 16.7 154 .086 .015 82.5

Pg "High" Grade Ore
in.

24 hr. cure time.

L In run 12, residual uranium was high, 0.027% *.3 3, because the ore was0,

exposed to an insufficient amount of acid, 84 pounds per ton. In tests 13,

16, and 18, the ore was cured and rinsed with adequate amounts of acid, but '

the rira:e time was not long enough to solubili=e the uranium in those
portions of the ore that were resistant to attack.

,

[
L .

|

h
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TABLE III

EFFECT OF ACID ON THE SOLUBILIZATION OF CHARLIE ORE a)
s-

Run Cure Rinse Conditions H;SO4 Total Tails
-

H 504 'Q5u4 Rinse Acid Rinse :n Rinse2 H SO4 %U0382
8/T 3/1 Race 1/ min Time Hours //T <//T

10 153 5.4 6.5 40.7 7.5 160 .005

11 114 6.6 11.6 24.6 9.8 124 .012

12 72.6 8.8 } 4.9 52.2 11.8 84 .027

13 121 4.9 16.6 19.7 3.5 122 .018

l '. 147 6.0 1.3 147.0 8.3 155 .002

15 122 10.0 4.0 61.5 19.3 141 .003

16 115 5.8 26.0 11.0 8.7 124 .019

17 110 6.8 11.7 22.5 9.4 119 .007

L,. 18 112 6.1 12.0 7.5 8.4 120 .018

. 19 133 5.0 6.2 40.5 6.6 140 .006
"

20 129 10.7 5.6 60.6 18.6 148 .003

E 21 122 11.0 2.4 73.0 14.1 136 .003L
.

22 128 11.6 3.9 60.8 22.0 150 .003

23 111 11.6 2.9 61.3 16.5 127 .002 ~

24 124 10.0 3.7 52.8 15.2 139 .003

a) Ore mined in 1980. -1 inch ore (exceptions, runs 15, 19-24, which were
-1/2 inch are)

b) Average value

1

e
%

1 -
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E S0 t/T Exposure to Tails

f
9 3

Run Cure Rinse Total Acid Rinse %U 03g+-
Ers,

g: 12 72.6 11.8 84 52.2 .027
13 121 1.0 122 19.7 .018

.

16 1.1.5 8.7 124 11.0 .019
18 112 8.4 120 7.5 .018
23 11 1 16.5 127 61.3 .002

i
Sodium Chlorate. An oxidizing agent is require- ith some cres to effect
the oxidation of uranium and its suasequent solubilization. With one

I exception, sodium chlorate was added to both the cure and rinse steps of
the TL leach pro:ess. In test 25, using " Low" grade ore, sodium chlorate
was present in the rinse only at 2.0 grams per liter concentration. This
was sufficient to give a residual uranium content of 0.003% D 0 . The

38
practical upper limit of sodium chlorate content in the cure was 2 pounds
per ton. At higher levels, the fumes from gaseous reduction products of
sodium chlorate emanating frca the mix drum were oppressive. Fur thermore,
in test 19 extraction of uranium was not improved by an increase of sodium
chiccate concentration in the cure from 2.0 to 3.0 pounds per ton.,cn

bi
me

Run Ore NaC10 in %C 03g Not3
Grade Cure, f/T Solubilized in

,

Cure

3 Low 2.0 .002
.,

25 Low 0 .004
lb Composite 2.0 .010[ 19 Composite 3.0 .010

Sodium chlorate was added to the rinse solution in the concentration range
of 1.0 - 2.0 grams per liter. Based on periodic measurements of the
oxidation ootentials of the effluent samples, one gram per liter sodium
chlorate ir the rinse was sufficient. '

M !

& |
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Cure Time. The effect of cure time on solubilization of uranits was
studied extensively during the 1979 test program. A 24 hour cure time wasw

found to be adequate. During the current test series, cure times varied
from 24-48 hours with no apparent effect on uranium recovery.

Particle Size. Reduction of the particle size of an ore should enhance
uranium extraction by increasing the surface area exposed to attack of
leach reagents. A limit on the reduction of mesh size, however, vould be
the increased costs of crushing and/or grinding the ore as particle size
decreases.

Ore for tests 1-14 and 16-18 was crushed to pass a 1 inch screen. Runs 15

; and 19-25 were conducted with ore crushed to pass a 1/2 inch screen.

Fct the extraction of uranium from " Low" grade cre, it was not necessary
to crush the ore below 1 inch mesh.

Run H SO4 in %U 038 Not %U 0332
Cure , 9/T Solubilized Tails

p in Cure
.I
m

3 74 .002 .003
25 70 .004 .003

Uranitas extraction f rcan the higher grade ore mined in 1980 was more likely
5- to be improved by a reduction in particle size since this are was more '

ref ractory than the " Low" grade ore.

In Tables II and IV, the uranium distribution in heads and tails as a
function of particle size for run 19 is presented. Ore for run 19 was
crushed to -1/2 inch mesh, cured with 133 pounds per ton sulfuric acid,
and rinsed with 5.0 g/l sulfuric acid. During the TL leach process, sone
of the larger particles in the feed broke up. For example, 23.7% of the

g, feed but only 2.8% of the tailings was larger than 12 mesh. Of the
h uranium that remained af ter leaching, almost 45% was concentrated in the

[ 5-8 -
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TA3LE II '

.

*SCREE'i ANALYSIS OF -1/2 INCH COMPOSITE GRADE ORE.

. ,

y Mesh (Tyler) We % Cum. %U0 : DistrdutionM 3g
We : U0v 39

.750 + .525 0.2 0.2 .112 0.2
,

.525 + 3 6.8 7.0 .113 8.2
-3 +4 3.6 10.6 .129 4.3
-4 +8 6.0 16.6 .124 8.0
-8 + 12 7.1 23.7 .125 9.5

'

-12 + 23 18.4 42.2 .07S 15.3
-28 57.3 100.0 .088 54.0

a) Ore used for run 19.
Ore was dry screened.

I
TABLE IV

SCREEN ANALYSIS OF -1/2 INCH COMPOSITE GRADE ORE TAILINGS. *

A
't
=

Mash (Tyler) Wt * Cum. %U033 % Distribution
L We % U10e

+.371 0.3 0.3 .055 2.2
.371 + 3 0. 7 1.0 .242 19.6 -

-3 +8 0.6 1.6 .248 16.4
-8 + 12 1.2 2.8 .047 6.4
-12 + 28 21.4 24.2 .008 20.0
-28 75.3 100.0 .004 35.4

a) Tailings sample was residue from run 19.

Material was wet screened.

..
:.
:

COTTER PIL0T PLANT
H&N: 3055.00 -
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2- 8% of the tailings that was larger than 12 mesh. The larger particles
& in the feed not only contained a disproportionate amount of uranium but

also vete less susceptible to attack during the leach process than the
S.
y bulk of the cre. Reducing the mesh size of the higher grade Charlie Orew

f rom -1 inch to -1/2 inch was advantageous,

'

countereurrent ainsing. " Low" grade ore was rinsed in a four-stage
countercurrent rinse cycle in tests 4-9 to increase the concentration of
uranium in pregnant solutions while reducing water requirements relative

. to a single-stage rinse process. Ore was cured with 75 pounds per ten
,

sulfuric acid, rinsed with three stages of progress (vely waker
interliquor, and, finally, rinsed with water to reduce solubles in the
tailings.

I
Figure 3 and Table V show the change in concentration of the pregnant
liquor and interliquor f ractions as the neber of countercurrent rinse
cycles increased. Af ter six cycles, the pregnant liquor contained 2.2
grams per liter U 4 The uranim concentration in the pregnant liquor3

from a one-stage rinse of the sa=e ore was about 0.5 grams per liter. The
i

number of count 7rcurrent rinse cycles required to reach steady state con-
ditions was determined by extrapolating data from the six runs. In Figure
4, the voltane of effluent containing the total net weight of U 0g3

extracted f rom the ore was plotted against run ntsaber. By extrapolation,
i

the 4500 liters of pregnant liquor collected in each run would have con-
5 tained all the uranita extragted f rom the ore during the eighth counter- ~

current rinse cycle.

By rinsing ore countercurrently, the volume of fresh -inse water required
to rinse " Low" grade ore wac 3 fraction of the total required in a one-
stage rinse, 6000 liters versus 27,000 liters. The choice of four counter-
current rinse stages was arbitrary. The concentratien of pregnant liquorI could have been increased and the volume of fresh water required for
rinsing decreased had a larger number of rinse stages been used.

}-:
til
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TAELE V

COUNTERCURRENT RINSINC " MEDIUM" GRADE CRE.

R
y RUN 3 4 5 6 7 8 96

RLNSE

'

ist U 0 , g/l 0.344 .697 .379 1.105 1.092 1.23133

Interliquor Volume, 1 4050 2459 4923 3600 3630 4410

2nd U 0 , g/l 0 0.125 .300 .426 .583 480 .5093g

Interliquor Volu=e, 1 15,345 3!98 5665 4410 3792 3817 5460

3rd U 0 , g/l 0.040 .067 .133 .205 .155 .17533

Inter 11guor volume, 1 5280 4995 4757 6153 5316 4557

Water Volume, 1 11,653 3900 6115 5760 7900 6303 6303

EFFLUENT
-

Pregnant U 0 , g/l 1.65 2.14 2.35 2.81 2.59 2.33 2.2433,,

:
Liquor Volume, 1 4337 4651 4760 4205 4513 4539 4441

( lst U 0 , g/l 0.388 0.728 .304 1.15 1.09 1.20 1.1038

Interliquor Volume, 1 3373 3072 4430 4125 5736 3838 4525

2nd U 0 , g/l 0.113 0.269 .399 .569 .398 .509 .50533

Inter 11guor Volume, 1 3504 4896 4577 4722 4505 5273 4546

3rd U 0 , g/l 0.C46 0 .154 .181 .239 .138 .159 .16033

Intar11guo r Volume, 1 11,995 1709 f.H 4 4839 4897 4991 5469

L
COTTER PILOT PLANT

g H&N: 3035.00
Q

I -
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With the exception of run 4, in which no acid or sodium chlorate was added

# to the rinse,16-20 pounds per tvi sulfuric acid and 0.5 pounds per ton
g sodium chicrate was added to the third interliquor rinse. Most of this
[ acid was constned as the solution passed through successive pads of ore

until it emerged as pregnant liquor. In run 9, the last countercurrent
rinse test, the sulfuric acid content of the pregnant liquer was 2.4 grams
per liter.

Productivity. Tests were conducted to determine the most efficient condi-
tions for rinsing uranium frca 3 foot and 6 foct beds of ore. Productivity[ measures rinse efficiency and is defined as the weight of uranium extracted
per unit area per unit time. Calculations of this parameter were based on
the time required to rinse a bed of ore sufficiently to achieve 0.01% U 038
in the tailings. A plot of productivity versus rinse rate is shown in
Figure 5.

Productivity increased directly with flowrate to 1.0 gallons per square
c foot per hour. Rinse rates could be increased to this value with no loss

of rinse efficiency. Productivity calculatient at higher flowrates were,,

h not possible since residual uranium in the tailings for those tests (Runs
13 and 16) were greater than 0.01% U 0 . Ore in run 18 was not rinsed for38
a sufficiently long time to reduce the tailings to 0.01% U 0 . Hence, it38
was not possible to compare the productivity of rinsing a one foct bed
with those for greater bed heights.

.

Productivity at a given flowrate was the same for a 2 foot bed and a 6
foot bed of ore. While the total weight of uranita that could be recovered
frem a 6 foot bed of ore would be twice that from a 3 foot bed of the same
area, the rinse time of a 6 foot bed would be twice as long as for a 3

,

foot bed. Rinsing a bed of cre higher than 3 feet would be advantageous
only if the ore was highly refractory. The rinse time could be lengthened
to allow more extensive attack of the ore and increase solubilization of

4, uranits without affecting productivity.

'

5-14
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I
Run Bed Rinse Productivity

2Height Rate Gm. U 0g/Ft /Hr,,

3
2Ft Gal /Ft /Br. 0 .01% 0 033 Tails

U 17 3 1.01 3.48
15 6 .92 3.27
10 3 .51 1.72
21 6 .57 1.66

f
High Grade Ore. One test was conducted with "High" grade ore mined in

1980. Ore was cured with 129 pounds per ton sulfcric acid,1.9 pounds per
ton sodi m chlorate, and 11.5% water. It was rinsed without a protective
screen on the surf ace in a 3 foot bed. The rinse solution contained 10.7
grams per liter sulfuric acid and 9 grams per liter sodi m chlorate.

Recovery of uranium was excellent, 96.5% with 0.003% U 033 in the tailings.

A sample of "High" grade ore was cured in the laboratory and rinsed in a
3.5 inch column at 5.4 milliliters per minute (1.28 gallons per square foot

'

per hour) . Rrsidual uranim content of 0.0054 U 03 3 was ccxnparable to the
0.003% U 03 8 obtained in the 25-ton test (Table VI) .

Per:neability of the Ore and Drainage from the Pad. During the last five
runs of the 1979 test program, ore was rinsed without flooding when the
surf ace was covered with a coarsely woven polypropylene screen from
Menardi-Southern Cerporation. The screen reduced the high mcznents of the

.

spray droplets which had previously caused classification of particles at

L
the surf ace, blinding, and flooding. Wide angle cone spray nozzles were
used in the current tests. Spraying was gentle and continuous. Flcwrates
of 38 liters per minute with a screen on the surf ace and 20 liters per
minute with the surface exposed were achieved without flooding.

Efficient drainage was obtained at all flowrates through drainage troughs
spaced 30 inches apart. Liquor drained frem the pad through drain pipes

jj placed in the troughs. The pipes were covered with +1/2 inch mesh quartz
J' gravel to reduce the buildup of fine particles in the troughs. After each

5-16 *
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TABLE VI

Job No: 3055.00

Ore: "High" Grade Charlie Ore
" Weight Ore: 4907 g,

.

Cure Conditj u s: 125 1/T H SO.,., 2 1/T NaC10 , 15,62 H,0
2 3

Bed Area: .067 f t2

Bed Height: 34"

Rinse Solution: 5 g/l H SO , 1 g/l NaC10r 2 4 3

EXTRACTION SDfMARY
- Wt. Ore %U0 gU **# "* "*

3g 38
-

Effluent 3.564 93.6

,
Residue 4844 g. .005 .242 6.4

Calculated Heads 4907 g. .07S 3.306 100.0

DATA

Cumulativt Volu=e (1) Cumulative g/l Cumulative : Extraction
Hours Volume (1) U0 gU0

;t;. 3g 3g
,

mas

15.5 5.025 5.025 .681 3.422 89.9
22.6 2.310 7.335 .036 3.505 92.1
28.2 1.800 9.135 .033 3.564 93.6

L .

l
l

i

2
s

I -
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run it was necessary to sluice out the sand from the pipes and troughs with
a a high velocity stream of water. A backflush system would be highly

desirable in a com:nercial plant.

-

In the first 24 runs, ore was loaded into the rinse bay with the front end
loader and raked level by hand. In test 25, the ore was loaded with the
front end loader and leveled to a depth of 3 feet by drawing the bottom

r blade of the front end loader bucket across the surf ace of the ore as the
loader backed from the bay. This ore was rinsed without a cover screen at,

flow rates up to 20 liters per minute with no flooding. The labor,

intensive leveling of the rinse bed by hand appears to be unnecessary.,

Drainage. One objective of the test program was to determine the minimum
~

drainage time required which would leave the tailings in a condition to be

I
removed by front end loader fecra the rinse pad as a moist solid. In all
of the tests, the drained ore was moist, but firm, except for small regions
at the base of the walls where drainage was presumably slowest. A 3 foot
bed of ore from run 19 was unloaded af ter 6 hours drainage. A 6 foot bed

. of ore fecra test 21 was unloaded af ter 8 hours. The 6 foot bed of ore was
[g. sufficiently rigid af ter 8 hours drainage that it retained its form even-

m.

when two operators walked on the surface.

L
Tailings. Samples were removed frem several locations in the tallings pile
to determine moisture content and evaporation rate as a function of time

L and location within the pile. Results are listed .in Table VII. The
~

surf ace of the pile dried rapidly in the dry, 80-90 F air.0

Within 1/2-1 inch below the surf ace, however, the tailings were still moist
af ter 18 days exposure. Little ce no evaporation occurred from the tail-
ings pile of run 19 af ter 3 days exposure. After 18 days, tailings from

|
|run 10 had lost 3.6% water from the top of the bed and 1.9% water from the I

base of the bed.

I.i
0
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TABLE VII

Run Sa=ple Locaeion Tice in "H03
in Tailings Pile Tailings Pile

Days

10 Leach Pad Residue 0 17.4
10 Surface 18 3.6

a)10 Top of Pile 18 13.8
10 Bottom of Pile ") 18 15.5

[ 19 Leach Pad Residue 0 17.0
19 Surface 3 6.7

a)19 Top of Pile 3 17.4
a)19 Bottem of pile 3 18.4

I

a) Sampled 8-12 inches deep into the pile.
2

L

I
.

I COTTER PILOT PLANT

H&N: 3055.00

L

If$.*
d.
*

'
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I
Precipita tion. Uranium was recovered from pregnant liquor at the pilot

, plant by precipitation with magnesia. Concentrated solutions were precip-
itated by adding liquor to a magnesia slurry to pH 6.5-7. Dilute liquors

h were best precipitated by adding magnesia to the liquor. With both tech-
niques the solids settled rapidly leaving a clear supernatant. Solids were
tructed to the Canon City mill af ter the tapernatant was drawn off to other
tanks to partially evaporate prior to disposal.

A sample of the thick slurry was analyzed.

tU033 (dried at 1000C) = 1.55%
% Solids = 27.7%

. Samples of the supernatant were analyzed and were found to contain froa:
0.0001-0.007 grams per liter U 0g which indicated effective precipitation3

of uranium.
1

Although precipitation was an adeqt.se method of uranium concentration for
the pilot plant, solvent extraction or ion exchange night be preferred in
a commercial installation. Large quantities of iron and elements other

?
b then uranium were precipitated, producing a crude yellow cake that would

have to be reprocessed to become commercially acceptable,

vanadium Extraction. Vanadium contents of the heads were cmparable to
those for uranium for all the cres studied.

" Low" Grade Ore
0.06010.009% V 02$

"Ccanposite" Grade Ore 0.08110.007% V 025
"High" Grade Ore 0.083% V 025
"Mediu.a" Grade Ore

0.081 1 0.002% V 025

Vanadium recoveries were lower frm the "Lew" grade cre than fem the ore
mined in 1980 (Table VIII) . By contrast, uranium ws more readily
extracted frm the " Low" grade ore than fecr2 the higher grades,q.

D2

d
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TABLE VIII

RECOVERY OF VANADIUM FROM TL LEACHING CHARLIE ORE

R' i ORE MESH 7.703$ ': RECOVERYa
GRADE INCHES HEADS TAILS (100) (H-T) / H

1 Low 1 ( .062) * .025 (59. 7)w
2 1 (.062) * .022 (64.5)

"

3 1 .056 .030 46.4
"

4 "
1 .068 .041 39.7

5 1 .070 .040 42.9
"

I 6 1 .071 .034 52.1
"

7 1 .059 .021 64.4
"

3 1 .058 .020 65.5
"

9 "
1 .049 .0199 59.4

10 Composite 1 .072 .0166 76.9
11 1 .074 .0386 47.3

"

1
12 1 091 .0284 68.8

"

13 1 .089 .0311 65.1
"

14 1 .072 .0115 84.0
"

15 1/2 .088 .0116 86.8
"

16 1 .081 .0320 60.5
"

17 1 .078 .0259 66.8
"

18 1 .089 .0349 60.8
"

19 1/2 .078 .0150 80.8
"

- 20 High 1/2 .083 .017 79.5
21 Medium 1/2 .080 .0191 76.1
22 " 1/2 .082 .0236 71.2

~

23 1/2 .079 .0221 72.0
"

24 1/2 .082 .0188 77.1
"

25 Iow 1/2 .049 .0238 51.4

* Average value of heads from runs 3-9; P. V 02 5 = .062 + .008

I
hi
t .f

COTTER ?IL0T PLMIT

I H&N: 3055.00
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I
Residual V 02 5 was plotted as a function of the time of exposure of the ore
to acid rinse solution, Figure 6.,.

h Run Ore Residual in the Tailings"
Grade %U 03g %V 025

1 Low .005 .025
3 Low .003 .030

10 c mposite .005 .017o

12 Ccznpsite .027 .023
16 Composite .019 .032
20 High .003 .017

As a general trend, vanadiun content in the tailings decreased as the
exposure to acid rinse solution increased. A similar relationship was
noted for extraction of uranium, Figure 2. Notable exceptions to the

trend are runs 3-6 and 12, all of which were cured with 75 pounds per ton

"( sulfuric acid and rinsed with an insufficient amount of acid. To cptimize
vanadium recovery in the " Low" grade ore, more acid was required than was
needed to extract uranium.

mm

Using the best conditions for extraction of uranium from ore mined in 1980,
vanadium recoveries were 70-75%.

.

[
l
1 ,

w
1.a
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I
TEST PROCEDURE

o CRUSHIiG A!;D MIXING. Orewascrushedtopassaoneinchscrkenfor
b runs 1 - 14 and 16 - 18. Cre from a fine ore storage pile was sprayed

continuously with sodium chlorate solution on the conveyor belt leading
to the mix drum. *iithin the =1x drum, ore was sprayed with 96% sulfuric.

acid and water.
-

After a three minute retentien :ime in the mix dru=, the
cre .as conveyed to a concrete pad where 1: lay for 24 - 48 hours to

'

solubill:e the uranium.
-

Modifications to :his procedure were made for runs 15 and 19 - 25. Ore

was crushed :o pass a 1/2 inch screen. Sodium chlorate was sprayed ont:
the ore af:er the are had been mixed with acid and water. Sodium cal _mte
solution was added about three feet from the discharge end of the mix

I
drum as a fine spray.

LOADING ORE ONTO RINSE PAD. Ore was removed frem the cure pile by
( fron:-e'nd loader to a rinse bay and leveled by hand. In run 25, the ore
...

was leveled by drawing the biade of the front-end loader across the surf ace
(J;- as the loader exited the b ay.
==

Average si:e of three foot beds was 25 feet x 8.5 feet. Smaller beds
were used in runs 22 - 24 to conserve the supply of available ore. !L

leach tests at six foot bed height were conducted on a pad 8 feet x 3.5
feet. A reinforced wood barrier was placed across the width of the bay

,

to contatn the ore. Ore was dumped onto the pad with the loader and
leveled by hand.

RINSING. During scme of the tes:3, ore was covered with strips cf
polypropylene soil stabili:er cloth :: protect :he bed surface. In the

other tests, the bed was uncovered.

Ore was rinsed continuously and unifor aly with wide-angle cone spray
nozzles from Spraying Sys: ems, Inc. For a standard 25 foot long bed,

(4! three nozzles, spaced 9 feet apart, were used on a single spray bar.
O

The numoer of noz:les used in other :es:s and theit configuration were \
'

I selec:ed to pr: vide uniform coverage.
|

'i
|

*
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I
DRAINAGE. Effluent f rom the bed drained through three troughs, 4 inches

. x 4 inches, running the length of the bed. Troughs were spaced 30 inches
.

apart. They contained lengths of 2 inch PVC pipe drilled with drainage
-

holes. The pipes were covered with 3/4" acid-resis: ant, quart: gravel.
At. the conclusion of each run, the pipes and gravel were sluiced out
with a stream of water to remove fine particles which had built up in the
drainage troughs.

SAMPLING PROCEDURES. Ore was sampled from each run to deter =ine the

uranium content of the heads. Samples of abou: 200 grams each were taken
,

from :he feed to :he mix drum 6 - 8 :imes per hour, co= posited, and
>

analy:ed.

As the cured ore was removed to the rinse pad, 3 - 5 samples frc each
bucket load were removed, composited, and analyzed to check the uranium

analysis of the heads co=posite. A sample of the cure pile composite

was slurried in dilute acid and filtered. The * U 03 3 solubill:ed in the
cure was calcula:ed frc= analyses of :he fil: rate and residue.

From runs 22 - 25, the ore, mixed with acid, wa:er, and sodium chlorate,
@M was sanpled at the cutlet of the =ix drum about 6 - 8 ti=es per hour.mis

The composi:e was cured within the cure pile. At the end of the cure
period, che P. U 03 3 solubill:ed in the cure was determined as described
above for the cure pile composite.

Ef fluent flow rates were determined by measuring volumes of effluent - -

collecte/ for a known time. Rinse rates were determined from flowmeter
readings. Sa=ples of rinse solution and effluert were collected for
analysis of uranium and acid concentrations. Tailings were sampled

{ equally from the top, middle, and bottom of the bed as each load was
E removed to the :ailings pile. About 200 sa=ples were composited for

analysis of H 0 and residual % U 0 for each run.3 33

ANALYTIC.<L METHODS. Liquids were analyzed by spectrophotometry, fluoro-
f- metry, or neutren activation - delayed neutron counting. Solids were |
4 dried and split. The split portions were ground, digested with acid,

.

I '
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and analyzed spectrophotometrically. Additionally, many of the heads
samples and all of the tailings samples were analyzed by neutrcn activa-
tion to confirm the results of classical analysis. Heads and tails
were analyzed for vanadium by neutron activation.,

l

I

[

t
I

[ ~
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NecnJ3 (#1T) = 1.9

056I U 0, usede = Crushed Ore Sase = < 'l /4 " x :20- I2 53

* h/.

..

3"sed Italaht (ft) =

Bed Area (ft2} . 212
Unioedtog Time (hr) 1.0 toeJing Time (hr) O_H

TAIT.IMCS C113 Ej ,

RINSE FAD Pgtgpgg
i I H O T !!s

-

2 __

Cure Time (hr) = 48

Ed8 IICMEET Ave. Temp (* ) ,= IORINSE sot tTTIONS H0 DRAINACEy

88 504 (8/Il - lU#400:3CT LIT. / Vol.. I UA g_ I DIST lett erl iq . 2 H $0 Consumed (#/Ti =2 4NaC103 (g/l) - O _ e)490(3 p | |l,H50 HH,H Run le
'''Time (hr) ! Ujog Solubilised =4g,y ,5,g ,, .,

rstbut 2 5. fi 'l .008 |H60 11.2 vatume
- IU0 Calc. He.Je =

"" *
Spray (gel) 14 /O 1620 1s

uc. 5. 25.6 T .072 16/10 100.0, 'nace t Ujos Talla =
(non/ft2 br.) .45 .50 -

utTS: 'l Oe / / llMf b L1_gf/ N ar e n
3080 15'30 270 * Added tu ,! r d intesliquor rinse5 '"I""*~ ' '

Ad4leil t o 'l 8''l I.I.. Rinse. EIII"***

I SottJe
4- s t ;tr.e * Caninles run re ni r i nt.c . ,:g g g o,ng

-

.. ... _ _

. #
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O N C6 N N N N (D. D P @ 'M ". M
COTTER FilDT PIMT 1TST StastAny g,

166Ms 3051.00
*

. .

.

I*NCrusher Time (br) =

OAate (T/hr) = Him Drum Time (hr) = 47_

) CRUSHER > ate (T/hr) b*9=
gg

DRthi

R.O.M.
\ORE

-

Dry Ore (T) = 25 2 Screen Sise (la) = 3 CUut CONDITIONS

Wet Ore (t) = 28.0 1 Fine Ore - (> O 19 504 (f/T) = 75.72

I Phaisture - 10.0 I crushed ore = 40 yacto, ggfy) . 2,b

1 U 0,IlseJe = 0.099 crushed or,str. . (a g y)o , gy,S3

0.0 71
s' V
os

Sed Height (ft) = '! . O

208
SeJ Area (ft2) =O*bthloaJing Time (br) loaJtes Time (hr) 0 7

TAILINGS gg,g, ,
N

pggg
- RINSE FAD pgtg

I H O Teile IS 3
2

Cure Time (br) = 2(i

U og RECOVERYl RINSE SOLUTIONS 30 DMAINACE Ave. Temp (*C) - 43
,

rouuc? vr./vos.. I og pi,. 2 DisT Interily. nysos (s/t) = 50*o
H s0 ConsumeJ (#/t) =2 4l<nn 5 NaC103 (g/l) = 3 :

t rtur.NT 1728 n.at 15973 93.3
Time thr) 4? .6 fi r 16.I 9_5 u3 3 solubtlsseJ =0

ESIDUE 25.2 T .005 1844 (i . 7 vol""*
sprey (sal) 3720 1520 - 1U Calc. Heede =3a

25.2 T .075 17117 100.0AIE' "*
Bate I u)og Teile =

200/T ll SO4 6 28/T I44tCIO3
* * *

23,

MIDO 1480 245 * klileil e o 'i 'I interiIquor rinse.f
nilili il t o l'', i n t e r l 8.;no r rinse. "*"'

4-n l .ine count ercus rent rinse. -
,,

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

- _ _ - - -
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ie

COTTt: ritDT FI ANT TTST SteetyA
TEST % 7

H&N; 3015.00
. -

.

5*UCrusher Time (br) =
/ 10

Rete (T/lir) = ,_ Hlx Drum Time (lar) = #' I'

) CRUSHER ) ete @r) bO=g,g

DauH

3. 0. lt.

ORE

!Dry Ore (T) = *

Screen Stae (in) = __ CURE CONDITIONS

Wet Ore (t) . .O I Fine Ore = 70%
H so4 (f/T) = Il 7

2

I Nieture . 9.0 I Crushed Ore = 30%
NaCIO) (f/T) * I9

Ne ed e = IIN Cruehed Ore Stae = ( I"IU03g IHO* l '4
2

a

e V
'

sed nessht (ft) = 3*U

Bed Area (ft2} . 217
unto= Jing Time (hr) l.8 loading Time (hr) 1.2

TAILINGS I
j

, Cugg

FILE Wgg*3I N 0 Teile2
i

l

*Cure Time (hr) =
U018 DECOVERT RINst sol.trTIONS tl 0 DRAINACE Ave. Temp ('C) =y

*t*c7 wi. / vos.. IU0
,

H SO4 (a/I) * b2us go, I DisY Interi143a_ 2
H 50 ConsumeJ (f/in ='a l 91 M.i t 15103 90.'l ** x H u n (>

"*#' 3 I' - - 2 4"

.IUrwT
Tlae (lar) IU0g , , ,, gy*g g,' n 38 sulubst:6ed =2 'i . '2 'l' .007 1(> 21 9.7.itiuE ,,, g ,

25.5 T .072 |(> 7 2t. 100.0 SPr=F (gel) y,gg .,g g g - Iv0 Calc. HeeJe =- 3gc. u.
Rete

hr.) _ E U)o8 Teile . .00(a,

(mal /ft2
, f, f, _ ,rg ,5g3

NTs 4-Sl ;'n'' C"Hu t * rcu r : 4 nt rinse. j
, , , 4 A, tile l , 3 rit in g .. r l iquie r r i nse
kffluent 2920 1990 ** tto.

)
1

1 Solide
~

_ _
tifluent

I

* e
_ _ _ _ _ _
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.

COTTIR Filfrf FRANT TEST SuretAy TIST N0

Inns 3011.00
.

Crushes Time (br) = 1 0

'Rate (T/hr) = His Drum Time (hr) . 5.0

) CRU$ttER > ate (T/hr) = *

HIr

DRUH

R.O.N.

Okt
-

Dry Ore (T) . 25.6 Screen $sse (tm) = 1 CURE ODWDITI')NS

wec ore (t) = 28.0 g pl.a Ore . 70 H SO4 (#/7) - 74.52

I m isture = H.7 I Crushed Ore = 'lO H.CIO3 (f/T) = 1.9

I U 0, He Je = ,0$$ Crushed Ore 31se * <I" IHO= 11 13 2

V
Bed Height (ft) = 'l . O

Bed Area (ft2) =
'

thiloodles Time (hr) --- lo. Jing Time (br) 1 J_)

TAlt.INGS , cygg,

pygg
- RINSE FAD \

r gl.g

I H 0 Totte 1(n . I
-.

_ _ _
y

32Cure Time (br) =
U 93 RECOVERYh RINSE SOItffloNS 11 0 DBAINACE Ave. Temp (*,C),-3

k2*oDUCT _ lit. /Vol.. _I,,,,,U 93_ .gui n I DIST In t e3 r l t ag . HySO4 (3/1) =o
3 19 50 ConsumeJ (#/T4 =J 44:x ltun 7 Natt03 (g/l) = i.2

R UENT 4926 g.i l | 'lS 41 95.| Ilse (fir) .g 5 _ g j_7 gg 3g SolubiliseJ =IU0
SIDUE 2 $ . 6 'l .003 697 4.9 um

IU0 Gle. HesJe =3370 1(170 - 3g
s c. is. 25.6 'l .061 142:18 100. () page ,42 ,54 , g,y , 7

_ I UJoe Teile =(nal/ft2 br.)
t>tTS: 4-stine counturenrrens.r1i"4 vogo , * A,j.gc,| go 3 ril int er I laguor r insta,

rifluent 3010 144() 240
E Soli.te

~ ~t'f fluent
. . . - . . . . . . . - . .

y
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COTTt R pilot PIANT TTST StRetANY- - - - TEST NO, aj

it&N 3015,00
.

( Crusher Tjaa (hr) =
~

. 4 . 13
Sete (T/hr) =

-

His Drum Time (hr) =

} Cf.UsttER ) ''' ( ! *
~

*
HIX

!!RuH

R.O.H.

ORE

25.3Dry Ore (T) . screen 5 : (en) = CURE CONDITIONS
,

Det Ore (t) =
~

1 Flne Ore = - H SO (#/T) = 74.3y 4

*

I Huleture = I Crushed Ore = -

NaCIO3 (#/T) =
*

IU0 IteeJe - Crushed pre Sise =
~ I *305)

3 8 I Hyo=
_

's ' V
u 3.0

Bed Height (ft) =

210
Bed Aree (ft2) .IUnloading Time (hr) loading Time (br) 75

TAILINGS
__

f CURE

IN E FAD rILgPILE
1 H o Telle I4.0y

__

Cure Time (hr) =
II Ol8 RECOVERY RINSE S0tUTIONS 30 DRAINACE Ave. Temp (*C) =

kODUCT _ LIT. /Vol. . IU0, & I DIST Int er I 18]. H SO4(g/!)- E M233 18 S 0 Caineumed (f/T) =l:x than tl NaC103 (3/4) = _ ,_(g2, 3 4
r rt utNT 11t'1111 11h63 9 2 . 11

I u3 8 Solubilised . '33.6time (h.) 0lH.S 16_O 31 um Ic
FSIDUE 25.3T 004 9I9 7.2 Volume '

O | - 1U h . H@ = *047
5 prey (gel) 38

or* H* 25.3T 056 12 7112 100.0
00'lRate .47 .50

~ t ulo8 Teile -,-

(Rel/ft hr.)4 -ti t .ip,e camut ercu r rent. rinse
,

N 3200 1700 * Aelileil a u 3 ril inier1Iquor rinue,,

! Sullle
a i f luerna

-

. . . _ . _



S N TN. Y Y Y * D W$ (R * W #? W M Y H

COTTER PilDT Ptg 7 TEST { @ y TEST NO.

H&N: 3055.00
.

Crueher Time (i.r) . 2.2

16 5.3
Rate (T/hr) - His Drum Time (hr) =

) CauSitER > *"* I ' ~
MtX

DRLM

R.O.H.

ORE

Dry Ore (T) * Screen Stae (in) = 1 CUME CDNDITIONS*

20*I 5I Fine Ore - 75 HySO4 (f/T) =Wet Ore (t) =

1 Nieture = IO.5 I Crushed Ore = NaClo3 (f/T) = _ 2*O

. 0t15 <I" 12.2
I ujo HeeJe - Cruelied Ore Stae - I layo =g

* h/
..
O Red Italght (f t) = _. 3. 2

20 ~)Red Area (ft2) =, },2$*$g
unloading Time (br) toeJing Time (hr)

TAILlHCS Cung, ,
\RINSE FAD

FI E r|tt

I H O Teile I 'I * 4
2

Cure Time (hr) =

UOl8 E. E.CM ERY RINSE SOLifTIONS 18 0 DRAINACE Ave. Temp (*C) =3

5.4
-

*
H SO4 (g/1) = -- 11 50 ConsumeJ (f/1) -r0MICT

_ T./Vol... pg pg 2 11I STW 2

NaCIO3 (3/l) = 4,g,

2 f.O f>O I . 16343 93.5rrturxT Time (hr) f,n, 7 39,9 gg 7 3s SolubittaeJ . 69.22U0
25.IT .005 1139 6.5 Valu== 4210 2710 --

rstDue
I U 0, Calc. Head =

'

3"# "'75.IT .0/7 I1482 100.04ic. N.

(net /ft2 *$ *45 - t U30s Teile = *933a.c.
hr.)

Fimt ta ut using ora- m i natal initJeTS:
O 3 Ole O Is 63g ajigo , nt

1 Solide
F(fIuent

~

_ _ . . . . _

* .
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g

COTTER FIIDT PtJLNT TEST SUtetAkV-- TEST O ,
H&M: 30H ,00

. --

.

Crusher Time (br) -
~

Rete (T/hr) *
~

His Drum Time (ir) = 37

) CauSHER ) ste (T/br) * *

HII

DNUM

R.O.H.

ORE

Dry On e (T) . .3 screen saae (en) - CtfME O wt>ITIONS

wet ore (t) . 28.0 ~

1 Pine ore - n2se4 (#/T) - 114

I N ieture = 9.7 Crushed Ore -
NeC103 (#/T) 2.0

3g Heade . .094 Crushed ore size =
~

IU0 t anyo - 12.4
'

\/

Bad Hsight (ft) . 3.0

196
Bed Arco (ft2) =

1.2Unloedtag Time (hr)
_ loeding Time (br)

TAILINGS , cogg,

FILE RINSF PAD pgtg

I H O Teile IO*I
2 ---

Cure Time (hr) . 28
E3 R "E N ERIO

RINSE SOI.tfTIONS go I)RAi NACIL Ave. Temp (*C) . 57

H 504 (a/t) - 6.6
' *.opucT g .. . I uA MA I ossT 2

"250 Consumed (#/T) =hec 103 (g/1) = qn 4
< n UENT 2760 16602 85.8 Hl.7Time (hr) 24.6 19.4 7S I u3o, solubitsmed -
estour 25.3r .012 2/57 14.2 val"** *099#520 3460 - I U)De8 C*lc HeeJe =Spray (gel)
!C. H. 2 5 .II 004 I93S9 I00.0

88te *ggg'

hr.) .94 .94 -
! U)ng Teile =(ast/fa2

tJtTS:
Value.e 3739 34 g,g g g g,
Effluent

I SoltJe

-----
e:f fluent

~

8 .



W 0I.*.? W P D W D Wl?J Y ~ W W W Nd Y W W
OHTIR Fit 07 PIANT TEST Stg g7

Il&N: 3015.00
.

Crusher Time (br) =
~

Rate (T/hr) =
~

His Drum Time (hr) = lI

> CRusutR > .t. n/ sir) 9W=g,,

DRUH

R.O.M.

ORE

Dry Ore (T) . 25.1 screen Sase (en) = 1 Ct._ CONnITroNS

Wet ore (c) . 28.0 -

I yg , or, .
i1 504 (#/t) = 72. fi2

I Holeture = 10.5 I Crushed ore =
- r~*o

Necto3 (#/t) =
089

33 HeeJe = Crushed Ore Stae =
_ 12.2IU9 % Il o =

_
j

h/
*

Bed lleight (ft) = 2.8

228
Bed Area (ft2) ..5Unloading Time (hr) tm Jing Time (ter) 1.0

TAILINGS
_

, cygg
p,gg RINSE FAD y g g,g

I H O Teils 17.H
2 _

_,

Cure Time (br) =
ER S REcoVERTO

RINSE SOI.tfTIONS JtG DRAINACE Ave. Temp ( C) =g
10.4*toOUCT ,VT./vol.. I UA $(L I DIST 2 4 ISIII *

,

H SO

Nacl 03 (3/1) = 1_O Hjs0 Cuneumed (f/T) =
'Fl.UENT 20490 185H7 75.1 73'ria (i.r) : Uo Sata sissea =
,s DuE 25.lT .027 6154 24.9 vago.e

3,,,, gg,gy 4100 1510 - IU03s Calc. HeeJe = I U,'
gic a. 25.IT .109 '4/41 100.0

, Rate
t U3og Telle = D28

(net /ft br.) - -
_

iti:TS: Inout f ic lent ac i.I in rinw
Volume 3(330 1587 200- Effluent

I Solide
~jfffluent

> . . . * * o. < .o ,

_ _ _ _ _ . __
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CoiTta reint rear TTST Sig ITEsf im,

inn 30M 00
.

.

Crusher Time (br) -
~

Rete (T/hr) -
~

Hla Drum Time (hr) - *

) CRUSilER > '' ~
Hl1

DRi&E

R.O.M.

ORE

IDry Ore (T) = 24.8 Screen Sise (in) - _ CunE CUNDITIONS

27 3pet ore (t) - x rsne ore - -

t:2SO4 (t/T) -
10.7

-

2.0I Nieture - I Crushed ore - Hecto 3 (i/T) -
.100

~ TU.6
-

1U03g HeeJe = Cru hed ore size - tHo-
3

V'

*"Bed Hetsht (ft) -

Bed Are a (ft2) = I7
Untoeding Time (hr) 0.4 *$

loeJang Time (hr)

TAILtHGS
_ -- -

Cuat

'''E RINSE PAD pggg17.6I H o Telle _y

Cure Time (hr) - *

E18 8E M ERY 54*0
RINSE Sol.tTTIONS 30 DNAINAGE Ave. Temp (*C) -,

88 504 (g/1) - 4 ')opuCT _ T. /vot.. IU0W JgUo I DIST3 2
11 50

"' '3 I'' I ~ 4 Consumed (i/T) -M620 15738 79.5 *r:UExT 58.1Time (hr) }9,7 ]1,3 g IU03g Sulubstised -No . HT .018 leW21 20,5sIDuE y,,,,, . t te l
sprey (gel) 5170 2620 2U03s C*3** "'*J' *-

ic. u. 14.0T 088 19791 |OO.0 'g
a Note 1.21 1.07 1 Ulos Tette =(nel/ft2 hr.)

~

a::TS:
Volume 4030 2;)90 290 A62"C rent er of cair4+ |> l ! e .Effluent

1 Solide
~

_
tifluent

_ -

'
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COTTF0 FilDT P!JLNT TTST St@_3 TEST too,

h&M 3055,00

.

.

Crusher Time (l.r) =
~

2*2ORate (T/hr) =
~

His Drum Tlee (br) =

7S{> CRUSHER > se pr) =
g,,

DRUH

5.0.H.

ORE

Dry One (T) = IO I Screen S8se (in) = I CURE CONDITIONS

(f/T) - I47Wet Oro (t) * 1 Fine ore =
-

HySO4

8.5 - 2.0
1 Nieture = 1 Crushed Ore = NaCloj (#/T) =

*

I II D
*Heade * Crushed Ore Size = Z lt 0 =jg y

h/'

. 6.0
SeJ Height (ft) *

68
SeJ Area (ft2) =

i* 0.6tholoading Time (hr) loading Time (br)

TAILiteGS cygg,
__ p

\klHSE FAD ryggFILE
l I H 0 Telle

-

y

Cure Time (br) = 20

EIN RECWK_Ry plNSE SottfTIONS 88 , 0 ___ DRAINAGE Ave. Temp (*C) - 61
,

U 0s ! DIST HySO4 (3/l) = f 3. 0.coDt)CT
_ T. /WOt.. IUOW 3 g, 3 HS ConsumeJ (#/T) -2 4NaCIO3 (g/l) = -1 O

rnUENT I5447 I2455 97.4 81.4Ilme (hr) 147 62 49.5 1U038 Solubtlased =
rSipur IH.IT 002 129 2.6 volume 096

5 pray (gel) 3000 II ~ 38 '#' "** * *

uc, n, IH.lT .078 12784 100.0 01H
Rete ! U)og Teile =
(net /ft2 ,,,,) .30 .28 -

it.::TS: H' x it. S ' x 6' hirh I .e.l .
Valume 2760 1215 102

. Orc riarcil sin rinse p;ial . '''3"*"'

s ! SoliJe
~

t i il ues.

i

|
. . .
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_ COTTER PituT PtANT TEST StR*tA_RY I7TUT %
H&Ns 1055,00

.

Crueber Time (lar) = -

3. 5
Itate (T/hr) . His Drum Time (hr) =

} CRUSHER ) ete (T/hr) *"=
HlX

DRuH

R.O.H.

ORE

Dry Ore (T) = 25.2 'Screen Site (in) = CURE CONDITIONS

*wet Ore (c) - I rsne Ore -
~

H 584 (I/7) * IIO
2

9.3 -

2.0I Nieture - I Crushed Ore *
NaCIO3 (f/T) =088 10.2

1U03g Head = Crushed Ore Stae = 1Ho=y

8 V
Bed Height (ft) = 30

l H'l
Bed Area (ft2) .

thiloeding Time (hr) 0O 0.6teading Time (br)

TAILINGS , Cifug,'
, , ,,g RINSE PAD p g t.g

I H O Telle2

Cure Time (hr) =
u3 s REC 8VERY 590

RINSE SOLUTIONS 30 taRAINACE Ave. Temp (*C) *

H 884 (8/I) ~ f' *
, _ .

monocT _ wr. / vot.. 2 u o,~ gu n3a I prST3 2

N=C163 (s/I) ~ 1" HySO4 Gneumed (#/T) =17847 15252 90.5rnuuT 80.0time (br) 22.5 6.0 H.0 t u3 , Solut.in sue.:025.2T .007 1602 9.5
-

rSipur v lua*o ~n95Spray (gel) g4g g34g Iu03s C'''* ''''d* *-

4:c, u, ?5. 2T .0/4 16H54 100d mate I ujos Totte - *

(Ret /ft2 br.) 1.01 1.04 -

itNTS:
vutune 3160 1I90 170
Eliluent

'

I Salade
'''I*'"'

.. ----. _

' '
_ _ _ _ _ _ _ _

-
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t

COTTER Pfl0T Pl. ANT TEST SU W RY I8gg3y yo,
H&N 3055.00

e

4
Cruel.er Time (l r) =

I*Rete (T/hr) = lilm Drum Time (hr) =

> CRusurt > ' tete (T/hr) -
n,g

DRUN

R.O.H.

ORE

l>ry Ore (T) = 8,6__ screen same (sa) = 1 CURE CONDITIONS
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COTTER PILOT PLGT - TL LEACH DATA ANALYSIS

EXPLWATION OF TEPMS

H5N: 3C35.00

"T!ME"* - Time entered in hours and minutes based on a 24 hour cleck.
"DT MIN" - Time interval be:veen measurements in minutes.
" CUM TIME HRS" - Totti run :i=e in hours. -

" SPRAY L/ MIN"* - Spray ra:e of rinse solution in liters / min.

[ "U308 S? RAY G/L"* - Concentration of uranium as U 033 in the rinse solution.
5 Uni: is grams / liter.

"SU308 SPRAY G" - Total weight of U 033 in grams added in the rinse solution
frc= the beginning of the run.

"EFFL L/ MIS"* - Flow rate of effluent from the ore in liters / min.
g "U308 EFFL G/L"* - Conce..cration of uranium as U 033 in the effluent. Unit
{ is grams / liter.

"5U308 EFFL G" - rocal weight of U 033 in grams :.nsed frem the bed from the
beginning of :he run.

i " NET U308 IFFL G" - Weight of U 033 in the ef fluent minus the weight of U 033
in the rinse solution during the stated :i=e interval. Unit
of mass is the gram.

U " NET SU308 EFFL G" - Cc=ulative ne: weight of U 033 in the effluent. This
represents net recovery of U 03 3 in gra=s from ebe beginning

p. of :he run.

C " CUM VOL SPRAY L" - Total volu=e of rinse solution in li:ers applied from
the beginning of the run.

| " CUM VOL EFFL L" - Total volume of effluent in liters collected from :heL beginning of the run.

CUM U308 EFFL C/L" - Concentration of the effluent collected from the
beginning of the run. Calculated by dividing the total -

weight of uranium recovered by the total volume of effluen:.
Unit of concen: ration is grams / liter.

" NET U308 EFFL C/L" - Difference in U 03 3 concentration of the effluent and
rinse solu: ion at a given ti=e. Unit of concentration is
grams / liter.

"?CNT REC" - Per-cent re:overy of uranium as U 0s at a given c1=e duri:4g3the run. Calculated by dividing the cumulative net weight
of U 03 3 recovered up :o a given :ime by the calculated heads| which is :he sum of the total net weight of U 03 3 recovered

R during the run and the weight of residual U 033 in the
:ailings.

6-
t,
g:

* - Experimental dart..

l -

I
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QM U308 SLD08 M SlD08 U308 SLC08 R VC1. U308 UOW PCNTf TIT DT 7!E SPCAY 5pepy spcAY EFR. D7L EFFL EFR. EFFL SP'AY EFR. EFFL EFFL FECk MIN FRS L/ MIN G/L G IJMIN G/1. G G G L L 0/L G/L

10: 0 0 0.0 7.60 0.00 0 0.00 0.00 0 0 0 0 0 0.00 0.00 0.0
. 12: 45 165 2.7 7.60 0.00 0 0.36 0.76 45 45 45 1254 59 0.76 0.76 0.313: 20 35 3.3 7.60 0.00 0 0.84 1.24 82 37 32 1500 89 0. 92 1. 4 0.614: 5 45 4.0 7.60 0.00 0 1.86 1.86 239 156 239 1862 173 1.37 1.36 1.9[ 14: 50 45 4. $ 7.60 0.00 0 3.85 . 47 667 423 667 2004 347 !. 92 2.47 5.4| 15: 30 40 5.5 7.60 0.00 0 5.33 2.36 !!71 503 1171 2500 !40 2.08 2.36 9. 616: 5 35 6.0 7.60 0.00 0 6.13 2.27 1658 487 1658 2774 775 2.13 2.27 13.616: 45 40 6.7 7.60 0.00 0 6.62 2.16 2231 572 2231 3078 1040 2.14 2.16 18.317: 40 55 7.6 7.60 0.00 0 7.23 2.02 0035 904 3035 3496 1438 2.11 2.02 24.918: 40 60 9.6 7.60 0.00 0 9.60 1.82 4N3 1048 4083 3952 2014 2.02 1.32 33.5

20: 50 130 10.8 7.60 0.00 0 7.70 1.39 5476 1393 5476 4940 3016 1.81 1.39 45.022: 50 120 12.3 7.60 3.00 0 7.46 0.99 6365 889 6365 5852 3912 1.62 0.99 52.30: 5 75 14.0 7.60 0.00 0 7.35 0.33 6826 460 68 6 6422 4463 1.52 0.33 54 . 11: 45 100 15.7 7.60 0.00 0 7.32 0.62 72S4 457 72S4 7182 5196 1.40 0.62 59.93: 0 75 17.0 7.60 0.00 0 7.47 0.58 7612 327 7612 7752 5757 1.32 0.58 62.6-

4: 40 100 18.6 7.60 2 00 0 7.14 0.52 7999 3 77 7989 8512 6471 1.23 0.52 65.7:: 50 70 19.3 7.60 0 0 7.04 0.49 S22 241 8231 9044 6965 1.13 0.49 67.76 0 10 20.0 0.00 0.J 0 7.04 0.48 8265 34 8265 9044 7035 1.17 0.48 68.06: 49 49 20.3 C.00 0.00 0 5.65 0.45 8391 126 8391 9044 7312 1.14 0.45 69.07 0 11 21.0 S.00 0.00 0 5.65 0.45 8419 29 C419 9132 7374 1.14 0.45 69.2

7: 20 M 21.3 8.00 0.00 0 3.22 0.43 9447 28 8447 9292 7439 1.13 0.43 69.5"
9: 15 115 23.2 8.00 0.00 0 7.01 0.37 8749 301 8749 10212 8246 1.06 0.37 71.910: 0 45 24.0 3.00 0.00 0 7.22 0.34 0862 113 8862 10572 8571 1.03 0.34 72. 9) 10: 30 30 24.5 12.50 0.00 0 7.22 0.33 8934 72 8934 10947 9787 1.01 0.33 73.5w 11: 0 33 5.0 12.50 0.00 0 6.62 0.31 8998 63 8998 !!322 8986 1.00 0.31 74.012: 0 60 26.0 12.60 0.00 0 12.18 0.29 9208 209 9208 12078 9717 3.94 0.28 75.713: 30 90 27.5 12.60 0.00 0 12.31 0.24 9475 267 9475 13212 10C5 0.57 0.24 77.914: 40 70 23.6 15.00 0.00 0 12.29 0.20 9652 177 9652 14262 !!686 0.82 0.20 79.415: 7 27 29.1 15.00 0.00 0 !!.!6 0.19 9710 57 9710 14667 11987 0.81 0.19 79.316: 0 53 30.0 15.00 0.00 0 12.56 0.16 9820 109 9820 15442 12C 0.77 0.16 80.7

1 17: 0 60 31.0 15.00 0.00 0 15.46 0.15 9959 139 9959 15 62 13581 0.73 0.15 81.9
.

17: 5 5 31.0 20.00 0.00 0 15.45 0.14 9970 11 9970 16462 13659 0.72 0.14 82.0IS: 15 70 32.2 20.00 0.00 0 19.23 0.13 10147 174 10147 17862 15005 0.67 0.13 C.418: 30 15 32.5 26.50 0.00 0 19.23 0.12 10184 36 10184 18259 15294 0.66 0.12 83.719: 0 30 33.0 26.50 0.00 0 24.98 0.12 10274 89 10274 19054 16043 0.64 0.12 84.519: 30 30 2.5 26.50 0.00 0 8.26 0.10 10000 26 10000 19949 16:91 0.63 0.10 S4. 720: 0 30 34.0 26.50 0.00 0 24.77 0.09 10366 66 10364 20644 17035 0.60 0.09 85.220: 30 30 34.5 26.50 0.00 0 24.70 0.07 10422 55 10422 21439 17776 0.58 0.07 85.720: 30 0 34.5 0.00 0.00 0 24.70 0.07 10422 0 10422 01439 17776 0.58 0.07 35.721 ? 30 35.0 0.00 0.00 0 8.15 0.05 10406 14 10436 21439 18020 0. !7 0.05 35.3

21: M 30 35.5 0.00 0.00 0 3.68 0.05 10443 6 10443 11439 18131 0.57 0.05 85.9
g. 22: 0 30 36.0 0.00 0.00 0 2.49 0.05 10447 4 10447 21439 !8006 0.57 0.05 35.9& 22: 30 30 36.5 0.00 0.00 0 1.94 0.05 10451 3 10451 21439 19064 0.57 0.05 35. ?E 23: 0 30 37.0 0.00 0.00 0 1,41 0.35 10453 2 10453 21439 IE06 0.57 0.05 36.023: 00 10 37.5 0.00 0.00 0 1.92 0.05 10457 3 10457 01439 19364 0.!4 0.05 36.0l 0: 0 30 38.0 0.00 0.00 0 0.96 0.05 10458 1 10458 21439 18393 0.56 0.05 $6.3 .0: 30 ^3 28.5 0.00 0.00 0 0.32 0.05 10460 1 10460 21439 18413 0.56 0.05 84.01: 0 30 39.0 0.00 0.00 0 0.67 0.05 10441 1 10461 21439 18428 0.56 0.05 96.0:: 0 60 40. 0 0.00 0.00 0 0.52 0.05 10463 1 10463 21439 18470 0. 55 0.05 36.0f 3: 0 60 41. 0 0.00 0.00 0 0.47 0.05 10464 1 10464 214?? 184o8 0.56 0.05 M.) ~

..



RUN.*J3 1 CCTIER Pl!.CT R.;AT
FAGE 2.~'""

l~ .e .e o o o eo M S.008 LC08 SLC08 U30ti SU308 till WL U308 m PCNT
f 7IE 0T TIE SP'AY SPCAY SPRAY EFFL EFFL EFFL EFFL EFFL SPCAY TfL EFFL EFFL REC

{ MIN fftS LiMIN G/L G L/ MIN G/L G G G L L G/t. G/L

4: 0 W 42.0 0.00 0.00 0 0.42 0.06 10466 1 10466 21439 19523 0.56 0.06 86.15: 15 75 43.2 0.00 0.00 0 0.31 0.08 10468 1 10468 21439 19547 0.56 0.08 84.1
1

6: 5 50 44.0 0.00 0.00 0 0.28 0.09 10470 1 10470 21439 18561 0.56 ,0.09 84.1
.

10: 35 270 48.5 0.00 0.00 0 0.19 0.14 10477 7 10477 2109 18614 0.56 0.14 86.2
!!r 3 50 49.4 37.30 0.00 0 0.19 0.14 10478 1 10478 23329 18623 0.56 0.14 36.21 12: 0 35 50.0 37.00 0.00 0 16.88 0.14 10561 82 :0561 24624 19214 0.54 0.14 36.312: 35 35 50.5 37.00 0.00 0 32.50 0.14 10720 159 10720 25919 20352 0.52 0.14 98.2
13: 5 30 51.0 38.00 0.00 0 42.67 0.14 10899 179 10899 27059 21632 0.50 0.!4 89.6
13: 10 5 51.1 0.00 0.00 0 42.67 0.14 10929 29 10929 27059 21845 0.50 0.14 99.9
20: 50 460 58.8 0.00 0.00 0 1.25 0.14 !!010 90 !!010 27059 22422 0.49 0.14 90.5
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| Rt.N MO: 2 COT 7ER P!LO7 Pt.|nT PtG 1 "
-

HM PPOICT NO. 3055.00

|.
E E M M M E

C1M U3W SID08 U308 SII08 U308 W3N VQ. VQ. (DOS |008 P3T
[ 7!E 07 7IE SPPAY 5pegy spoAf ER. EFFL ER. ER. ER. SP W E7R. EFFL EFR. E
f. MIN MS L/ MIN G/L G L/ MIN G/L G G G L L G/L 0/L

l

72 0 0 0.0 7.00 0.00 0 0.00 0.00 0 0 0 0 0 0.00 0.00 0.0
11 25 265 4.4 7.00 0.00 0 1.59 1.51 637 637 637 1855 422 1.50 1.51 5.212: 0 35 5.0 7.00 0.00 0 2.26 1.68 770 !D 770 2!00 501 1.53 .1.68 6.312: 30 30 5.5 7.00 0.00 0 2.96 1.72 923 152 923 2310 590 1.54 1.72 7.513: 0 30 6.0 7.00 0.00 0 3.40 1.75 !!02 178 !!02 0520 692 !.59 1.75 9. 013: JO 30 6.5 7.00 0.00 0 4.48 !.78 1341 239 1341 2730 827 1.62 1. 78 10.914: 0 30 7.0 7.00 0.00 0 5.26 1.81 1627 295 1627 2940 784 1.65 1.31 t3.3
15: 0 60 3.0 7.00 0.00 0 6.29 1.87 2333 705 2333 3340 1362 !.71 1.37 19.0
16 0 60 9.0 7.00 0.00 0 6.76 !.74 3043 709 3043 3780 1768 1. 72 1. 74 24.317: 0 60 10.0 7.00 0.00 0 6.88 1.62 3715 672 3715 42M 2181 1.70 1.62 30.3

| 18: 10 70 11.1 7.00 0.00 0 6.83 1.48 4476 710 4426 46YO 2659 1.66 !.48 36.2
l 19: 0 50 12.0 7.00 0.00 0 6.20 1.38 4854 429 4856 5040 2970 1.63 1.38 39.719: 30 30 12.5 7.00 0.00 0 6.16 1.34 5104 248 5104 5250 3154 1.61 1.34 41.720: 0 30 13.0 7.00 0.00 0 6.15 1.30 5345 240 5345 5460 3D9 1.60 !.30 43.7

'

l 20: 30 10 13.5 7.00 0.00 0 2.71 1.26 5447 102 5447 5670 3420 1.59 1.26 44.520: 45 15 13.7 0.00 0.00 0 2.71 1.24 5498 50 5498 5670 3461 !.58 !.24 44.921: 0 15 14.0 7.00 0.00 0 4.93 1.22 5588 90 5588 5775 3535 !.58 1.22 45.7
22: 8 68 15.1 7.00 0.00 0 5.81 1.12 6034 446 6034 6251 3931 1.53 1.12 49.3
23: 0 52 16.0 6.90 0.00 0 6.43 1.05 6383 353 6388 6609 465 1.49 1.05 52.21: 0 120 18.0 7.00 0.00 0 6.66 0.89 7101 713 7101 7449 5065 1.40 0.89 58.1

3: 0 120 20.0 7.00 0.00 0 6.54 0.72 7673 571 7673 8299 5850 1.31 0.72 62.7
5 0 120 22.0 7.00 0.00 0 6.67 0.67 8210 536 8210 9129 6652 1.23 0.67 67.1

% 3: 45 2:5 3.7 7.00 0.00 0 6.68 0.56 9053 S42 9053 10704 8156 1.10 0.54 74.0
j*' 13: 0 55 30.0 4.00 0.00 0 6.68 0.39 9733 680 9733 117 4 9961 0.98 0.39 79.6* 13: 0 0 30.0 7.00 0.00 0 6.33 0.39 9733 0 9733 !!7:4 9961 0.98 0.29 79.613: 20 20 30.3 7.00 0.00 0 6.33 0.38 9782 48 9782 !!864 9088 0.97 0.3 80.0
| 15: 20 120 313 7.00 0.00 0 6. ?S 0.31 10042 259 10042 12704 IC6:6 0.92 0.31 32.1t, '8: 0 160 35.0 7.00 0.00 0 6.89 0.20 10272 230 10272 13824 11929 0.36 0.20 84.0

,

21: *C 230 38.8 6.50 0.00 0 6.81 0.16 10526 254 10526 15319 13497 0.77 86.1
0.77 ' 0.!622: 5 15 39.0 7.00 0.00 0 L81 0.15 10542 16 10542 15424 1Z99( O.15 86.2

.

0: 5 120 41.0 7.00 0.00 0 6.61 0.13 10649 107 10649 16264 14392 0.73 0.13 87.12: 0 115 43.0 7.00 0.00 0 6.78 0.!! 10737 37 10737 17069 15173 0.70 0. !! 97.3

f 44 0 120 45.0 7.00 0.00 0 6.79 0.10 10821 83 10821 17909 15998 0.67 0.10 98.57: 0 100 48. 0 7.00 0.00 0 7.35 0.09 10940 !!9 10940 19169 17312 0.63 0.09 39.511 40 280 52.6 7.00 0.00 0 7.35 0.07 !!087 146 !!087 21129 19371 0.57 0.07 90.7g 15: 0 200 56.0 6.00 0.00 0 7.35 0.05 11171 84 !!!71 22329 2 % 41 0.53 0.05 91.3
[ 15: 30 3) 56.5 7.00 0.00 0 7.05 0.06 !!185 13 !!!85 2539 2!062 0.53 0.06 91.517: 0 90 58.0 7.00 0.00 0 7.35 0.06 !!229 44 11229 23!69 217:4 0.51 0.04 91.818: 0 60 59.0 7.00 0.00 0 7.35 0.07 !!260 30 !!260 23589 22165 0.50 0.07 92.120: 30 150 61.5 7.00 0.00 0 6.37 0.07 11r9 68 11229 24639 23122 0.48 0.07 92.6

21: 0 30 62.0 0.00 0.00 0 0.05 0.07 11329 0 1!?29 24639 23123 0.48 0.07 92.6% ;; 0 60 63.0 12.00 0.00 0 2.51 0.07 !!341 !! 11341 329 23274 0.48 0.07 92.7j 23: 0 60 64.0 17.00 0.00 0 4.87 0.08 !!365 24 !!365 26079 23567 0.88 0.08 92.924: 0 60 e,5. 0 12.00 0.00 0 !!.49 0.10 11434 68 11434 26799 04257 0.4/ 0.10 93.51: 0 60 66.0 12.00 0.00 0 11.06 0.08 11491 57 !!491 27519 24920 0.46 0.08 94.0 ;
,

I 1: "O 30 66.5 0.00 0.00 0 7.36 0.07 !!$08 17 115W 27519 3 141 0.45 0.07 94.1 -|
:: 0 30 67.0 0.00 0.00 0 4.04 0.07 11517 3 11517 27519 25263 0.45 0.07 94.22: 30 30 67.5 0.00 0.00 0 2.64 0.06 11522 5 11522 27519 25347 0. 45 0.06 94.2

|

'

g 3: 15 45 68.2 0.00 0.00 0 1.49 0.05 11526 3 11526 27519 2410 0.45 0.05 94.2 i1 3: 'O 15 63.5 0.00 0.00 0 1.33 1.05 11527 1 !!!:7 2'519 :"A-(1 0.25 0.05 34. 3 {
; *

1

.
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RtM Ts: 2 COTTE PILOT n./#7 P;E 2.
HM PRIkECT NO. 3055.00

E E M M M Ej CLM U308 SU300 (D08 SU308 U308 SID08 WL VOL M8 U308 PCNT-

TIME DT TDE SFAY 99AY SPSAf EFFL EFFL ER. ER. ER. SPCAY EFFL ER. EFR. REC{ MIN FRS L/ MIN G/L G L/ MIN G/L G G G L L G/L G/L..

4: 10 40 69.1 0.00 0.00 0 0.99 0.06 !!530 2 !!530 27519 2"469 0.45 0.06 94.3o 4: 30 20 69.5 0.00 0.00 0 0.88 0.06 11531 1 11531 27519 25487 0.45 0.06 94.3

.

fU S 0 30 70.0 0.00 0.00 0 0.73 0.06 11532 1 11572 27519 25509 0.45 . 0.06 94.3
"

62 0 60 71.0 0.00 0.00 0 0.57 0.07 !!534 2 11534 27519 25543 0.45 0.07 94.39: 20 2 74.3 0.00 0.00 0 0.14 0.06 11536 1 11536 27519 25572 0.45 0.06 94.3
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R!A 2: 3 COTTER PILOT P1/WT WE 1
Him P90 i CT NO. 3055.00

WT WT CIM CM Ct.n %T
C1M U308 :U308 U308 $1000 t008 SUI 8 VQ. 'Q. U308 m PCNT.

TIE DT TIW SPSAY SPPAY SPPAY EFF1. EFFL EFFL EFFL EFFL SPCAY EFFL EFFL EFR. REC
MIN WS L/ MIN S/L 0 L/ MIN G/L 0 0 0 L L 0/L 0/L

y 8: 15 0 0.0 7.00 0.00 0 0.00 0.00 0 0 0 0 0 0.00 0.00 0. 0d 12: 0 23 3.7 7.00 0.00 0 0.00 0.00 0 0 0 1575 0 0.00 0.00 0.0
13: 0 60 4.7 7.00 0.00 0 3.18 2.45 468 468 468 1995 190 2.45 * 2.45 4.1
13: 40 40 5.4 7.00 0.00 0 4.11 2.46 874 406 874 2275 3S 2.46 2.46 7. 7
14: 74 54 6.3 7.00 0.00 0 4.79 2.48 1517 642 1517 2653 614 2.47 2.48 13.3l',4 ) 26 6.7 7.00 0.00 0 5.67 2.49 1885 367 1885 3 35 761 2.47 2.49 16.5
15: JD 30 7.2 7.00 0.00 0 5.0 2.50 2323 438 2323 3045 936 2.48 2.50 20.4
16: 0 30 7.7 7.00 0.00 0 6.11 2.53 2788 464 2788 3255 !!20 2.48 2.53 24.517: 0 60 8.7 7.00 0.00 0 6.30 2.24 3636 847 3636 3675 1499 2.42 2J4 32.0

,

18: 0 60 9.7 7.00 0.00 0 6.41 1.94 4386 749 4386 4095 1983 2.32 1.94 38.6

19: 0 60 10.7 7.00 0.00 0 7.00 1.76 5108 742 5128 4515 2303 2.22 1.76 45.1
20: 15 75 12.0 7.00 0.00 0 6.51 1.54 5881 753 5881 5040 2792 2.10 1.54 51.7
21: 0 45 12.7 7.00 0.00 0 6.34 1.40 6314 432 6314 5355 3100 2.03 1. 40 55.5
22: 0 60 13.7 7.00 0.00 0 6.0 1.22 6816 501 6816 5775 3510 1.94 1.22 60.0|

- 23: 0 60 14.7 7.00 0.00 0 6.73 1.04 7237 421 7237 6195 3915 1.34 1.04 63.7
24: 0 60 15.7 7.00 0.00 0 7.04 0.86 7601 363 7601 6615 4337 !.75 0.36 66. 9
1: 15 75 17.0 6.50 0.00 0 6.59 0.75 7974 373 7974 7102 AM2 1.65 0.75 70. t

(| 2 0 45 17.7 6.50 0.00 0 6.37 0.69 8172 198 8172 7395 5119 1.59 0.69 71. 9
3- 1 60 18.7 6.50 0.00 0 6.33 0.60 8402 230 8402 7785 5499 !.52 0.60 73.9
44 0 60 19.7 6.00 0.00 0 6.28 0.52 M99 196 8599 8145 5876 1.44 0.52 75.7

[
' 5: 15 75 21.0 6.00 0.00 0 6.26 0.48 8325 23 8825 8595 6346 1.39 0.48 77.6

7: 45 150 23.5 6.00 0.00 0 6.31 0.39 9198 373 9198 9495 7294 1.26 0.29 80.9% 10: 10 145 25.9 6.00 0.00 0 6.28 0.31 9482 284 9482 10365 8:05 1.15 0.31 83.4b 14: 0 230 29.7 6.00 0.00 0 5.73 0.18 9721 238 9721 11745 9523 1.02 0.18 85.5
20: 30 390 36.2 6.00 0.00 0 5.86 0.11 9993 272 9993 14085 11809 0.84 0.11 87.9
21: 0 30 36.7 6.00 0.00 0 5.81 0.11 10013 19 10013 14265 119 9 0.33 0.11 88.1
22: 0 60 37.7 6.00 0.00 0 5.77 0.10 10049 36 10049 14625 12330 0.81 0.10 S8. 422: 30 30 38.2 6.00 0.00 0 5.82 0.10 10066 17 10066 14805 12505 0.30 0.10 88.6
23: 0 30 38.7 6.00 0.00 0 5.81 0.09 10064 17 10064 14985 12679 0.79 0.09 88.723: 30 30 39.2 6.00 0.00 0 5.78 0.09 10100 16 10100 15165 12853 0.78 0.09 88.9

,

:48 0 30 39.7 6.00 0.00 0 5.80 0.09 10!!6 16 10!!6 15345 13027 0.77 0.09 89.0
E 24: 0 0 39.7 4.50 0.00 0 6.02 0.09 10116 0 10116 15345 13027 0.77 0.09 89.0{ 2: 0 120 41.7 4.90 0.00 0 4.22 0.08 10177 60 10177 15933 13773 0.73 0.08 89.54: 0 120 43.7 6.00 0.00 0 6.13 0.07 10229 51 10229 16653 14510 0.70 0.07 90.06: 0 120 45.7 6.00 0.00 0 6.01 0.06 10276 47 10276 17373 15232 0.67 0.06 90.4

9: 50 230 49.5 6.00 0.00 0 5.85 0.05 10352 76 10352 18753 16578 0.62 0.05 91.1
12 : 5 135 51. 8 6.00 0.00 0 5.78 0.05 10392 to 10392 19563 17359 0.59 0.05 91.414: 0 115 53.7 6.00 0.00 0 5.96 0.04 10425 32 10425 20253 18045 0.57 0.04 91.716: 0 1:0 55.7 6.60 0.00 0 5.58 0.04 10455 29 10455 2!045 18715 0.55 0.04 92.019: 45 23 59.5 7.00 0.00 0 6.26 0.03 10506 51 10506 22620 201 3 0.52 3.03 92.4

20: 0 15 59.7 7.00 0.00 0 6.45 0.03 10509 3 10509 22725 00222 0.51 0.03 '2. 5@ 22: 20 000 63.0 7.00 0.00 0 6.95 0.03 10556 47 10556 24125 21613 0. 48 0.03 92. 9b 0: 0 40 63.7 7.00 0.00 0 6.92 0.03 10566 9 10566 04405 21890 0.48 0.03 93.0:: 0 120 65.7 7.30 0.00 0 5.48 0.03 10507 21 10587 25281 2548 0.46 0.33 93.2
4: 10 100 47.9 7.20 0.00 0 7.30 0.03 10618 30 10618 26217 234o8 0.45 0.03 93.4I 6: 0 110 69.7 7.10 0.00 0 6.26 0.03 10640 22 10640 26998 24187 0.43 0.03 93.6

'

7: 0 60 70.7 0.00 0.00 0 6.26 0.03 10652 11 10652 26998 4564 (.43 0.03 93.77: 55 55 71.6 0.00 0.00 0 3.80 0.03 10659' 6 10659 269o8 24773 0.43 0.03' '3. 3f 10: 30 155 74.2 0.00 0.00 0 0.36 0.03 10663 4 10663 21 3 04*06 0.42 0.03 *3. 8 .
14 ,m ,, , e ,, , , ,. - ._ , .. _ .. _ . .. . .. _..
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RlN @ 3 COTTER PILCT PUNT PAGE 2 i

ET ET C:2 QR CM ET
CIM U300 SU308 U308 SD08 m S@8 V0L V0L (D08 (D08 PCNTTIE DT TIE SPRAY SPCAY SPMY EFFL EFR. EFFL EFFL EFR SPRAY T. tTR. EFR. DEC

.

MIN MS L/ MIN 0/L G L/ MIN 0/L G G G L L G/L G/L

15: 40 100 79.4 0.00 0.00 0 0.32 0.04 10667 1 10667 26998 33 0.42 0.04 93.9
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*
hN90: 4 007 ER 81L07 UVT

,

:YE
MN F*0107 90. 205.00

NET NE7 CLM C L.* ".? . .F'

0.M tTIS T Cf3 UT8 $J303 12 09 ?m VCt. W. 7%S ".?! W7
7:?E 27 7:PE fFcAY 9:M iPoAY E:R. EFR. E:P. E :L EFTL 9CM E::L E: L E::1. :EC

9!N -RS L/NIN 0/L G L/ MIN G/L G G G L L 0!L 0/L

M: 45 0 0. 3 6.00 0.34 0 0.00 0.00 0 0 0 0 ? 0.00 0.M ^023: 0 ;*5 4. 2 6.00 0.24 *26 0.47 2. 50 203 061 261 !!30 !!! 2.!0 1 16 !.6
.

@ 22: 20 20 4. 7 6.00 0.24 529 0.77 1 65 264 53 315 1710 44 2."2 2.21 2.0L 24: 0 20 !.2 6.00 0.24 650 1.21 L 30 467 39 405 1920 130 2.!3 :. 4 2. !24: 20 ]0 5. 7 6.00 0.24 712 1.58 L?6 607 124 *:9 0070 C? 2.26 2.61 '

g 1: ) 20 6.2 6.00 0.04 774 1. 79 3.11 703 164 694 2^50 37 1 75 1 76 4.4
.

1: 30 30 6. 7 6.00 0.34 3:5 2.72 3.10 1047 C5 **0 2430 ~49 2.?3 0.73 5.3I
2: 0 20 7. 2 6.00 0.34 997 3.24 3.09 1557 276 1196 2610 46) 2.M 2.75 7. 6:: 20 30 7. 7 6.00 0.34 M9 4.11 3.08 1739 338 1534 27*0 !*? 2. 8 ? 2. 74 3{ 3: ) 20 3.2 6.00 0.34 1021 4.57 3.00 2161 375 1509 2970 770 2.95 2. 73 112

.

4

1: 20 20 S. 7 6.00 0.34 1083 4.70 3.07 0594 385 2??! ?:*0 571 L :7 2. 7: :4. ?4: 0 20 1. 2 6.00 0.24 1145 5.15 3.06 306) 4:1 2716 33 0 1026 2.99 2.72 17.44: 00 30 9. 7 6.00 0.34 1 07 5.37 2.97 3548 423 3139 3510 1137 2. 03 2.42 M.1L

5: 20 60 :0.7 6.00 0.34 1331 * 55 2.73 n;7 314 3954 M70 !!:: 2.34 :.u !!.3.

6: 0 30 : .2 6.00 0.J4 !??3 5.!? 2.69 4909 3'3 4143 '0!0 !!!9 2.51 2.24 27.36: 30 30 !!.7 0.00 0.00 1393 5.45 2.59 *1'4 425 4773 40'0 13'2 2.!3 2.!? 20.!1- 7: 15 45 12.5 6.00 0.12 14:6 5.45 2.45 59'S !72 5346 4?:0 3 09 2.33 2.23 14.2it "0 1*5 15.0 6.00 0.12 1:43 4.45 1.97 7321 1276 66:3 '20 2753 :.62 1.35 42.410: 0 10 !!.2 0.00 0.00 l'43 4.45 1.?4 7408 26 6710 !Z0 3 23 2.61 1.94 40. ?10: 5 5 15.2 6.00 0.12 I!46 4.45 1. ?2 7451 40 67'O 5:30 ?!"5 1 60 !.31 4L2

10: 45 m !6.0 5.00 0.12 1571 4.23 1.33 7744 ??2 7042 '480 2006 0.!6 1.70 45.1( !!: 0 li 16.2 0.00 0.00 1571 4.12 1.79 7375 !!0 71'.3 5130 3033 2.!* 1.7' 45.3' 11: ?0 20 16.7 6.00 0.12 !!** 4.12 1.71 2037 !$6 749 '660 ~21: 2.!: 1. !3 47.012: 5 3* 17.3 6.00 0.12 1620 4.12 1.61 3320 215 7'65 5370 ?256 2.47 :.41 13. 4*
;4: 0 11' !?. 5.60 0.12 1701 5.52 !.31 9157 757 ??22 t:14 399* 2. 2? 1.!? !3.3- 15: ** 105 21.3 0.00 0.00 1701 5.52 !.23 9974 716 90 3 6514 4573 2.15 1.3 57.916: 0 15 21.2 5.60 0.12 1711 5.22 1.22 9970 $4 9125 6593 445! 2.:4 !.09 '9. 417: 5 75 215 3.00 0.12 1729 4.39 1.16 10??S 231 9'07 6323 '013 2.07 :.04 t0. 919: 45 !!0 2.0 3.00 0.12 1706 3.10 1.05 10996 420 9037 7273 !a?.3 !. 39 0.M $ 3. 6204 0 '' '* ' ' 00 0.12 1901 3.01 1.04 0933 41 9979 7319 '5:9 1.97 0. ?! 63.9

1
20: 40 40 2.? 6.00 0.12 1931 0.36 !.00 !!043 100 19079 7'53 ti43 19 0.:13 14.521: 0 20 26.2 3.00 0.12 1837 2.30 0.?S !!094 39 10119 7618 !63o 1.:4 0. !s t 4. 3

.

22: 0 60 27.2 5.00 0.12 1874 1 14 0. ?3 !!*15 104 !004 7018 !3:3 1.'2 0.?! !. !
[ 23: 20 ?0 29.5 0.00 0.04 1976 2.42 0.36 !!3S2 159 :0333 7013 6012 1. ?) 3.!: M.!( 24: 0 40 *. 2 6.00 0.04 IM6 1.03 0.32 11446 50 10444 31".3 MS* :.37 ^ 75 M.)2: 0 |3 31.2 6.00 0.04 19?5 4.32 0.71 11259 29 0 10314 9373 6662 !." 0.t' 9.4

.

4: 10 1:0 33.4 6.00 0.04 !?*6 5 ?2 0.59 1 215 42' !! 50 o653 7ua 1.o! 6.*5 ::.:f 6: 0 110 2.2 6.00 0.04 1972 5.91 0.49 12634 292 11**2 03:3 iM0 !. !6 9.45 74.0L 7: '5 115 17.: 6.00 0.04 2000 !.C A 44 10?27 2'5 1:??3 11009 37': '.17 0. n '' '
0: ?0 15 ~0.7 6.00 0.04 2037 5.90 0. ':3 130?6 113 12:41 11023 M7 '. !? '4 ~.:
:1: 0 30 10. 2 6.00 0.04 2044 5.30 0.27 130'2 !? 1 1oo ::118 H.5 '.. ' .!? *1::: 0 130 42.2 6.00 0.04 203 7 5.34 0.21 !:63 213 ::47 !!!*3 :oi:7 1. 2 '.2 's.'

.

!: m ;00 14. 2 6.00 0.00 2 87 !.29 0.26 13 " 4 :37 1235 127?3 ::!'6 :.;; o. : ). -
<,

h ~: l' 5! 46.5 6.00 0.00 200 7 !. ?O 0.04 1341' "" ' *73 !4?t3 51' ..: 9.;4
.

"': ".: :t0 **.: t.00 LO0 2037 5.16 0.20 :4111 9' ::MO ;!??3 1237: ' 09 ^D :~.'
e

:: ?0 l" !!.7 6.00 0.00 ;0?7 !.14 0.:7 :4:53 141 1:062 16:!.3 *4? 1.04 L '? '.'

. .

{ 24: !O ;40 !4.3 6.00 0.00 2037 4.00 0.15 4?33 l'0 :2:c2 :70c9 :4'27 19 :! i t. '
,L : 30 40 !4. 7 0.00 0.00 3 37 !. 54 0.15 1816 33 130:5 :70o9 147?* .:? 1.t' 4-.: 0 M ** : 0.00 ^ 00 ^e7 4. 9 0.15 :un gg :::n :7c:g :t;M e,36 ,:e ":

. .

:: 20 ?0 !!.7 0.00 0.00 ?M7 2.72 0.:4 11:47 :2 :r!6 :70 03 :4m 0. 6 s. ;4 14.s
8-7 .

i



*?.tt 1.': 4 COT 73 *! LOT ?JhT :VE :
*

'

G ?EEC7 NO. 20'5.:0

'ET 'E7 C'.3 CC.9
'

*ET' ' *
.

CLP LOOS 20308 USC8 ?U203 UTS !U?03 'Xt. KL ').T3 UT? :97
7 '.T DT f:.*5 SFRAY ipegy ;pegy gyp], ejp1, g:pt g::t ,rm,, ;pegy g::t g::t g::t :g.

.5!N SP3 L/.9IN 0/L G L/.9IN G/L G 3 G L L 3/L 1/L

1: 0 20 '6.2 0.00 0.00 2037 2.00 0.14 14456 3 !?:55 17:'49 !!025 0. :6 '' : 4 ':' 0
": :* 25 !6.3 0.00 0.00 ?)37 1.52 0.14 !2444 7 13273 17 & 3 !P50 0.:' ''. : 4 :" ]

. .

4: 10 35 57.4 0.00 0.00 2'.47 !.26 0.!* !4471 $ ?2?0 17043 !!!:4 0.25 '' 14 ?!.!
.

p<
.4: 25 25 57.3 0.00 0.00 037 1.07 0.15 144 3 4 ! ?23 4 170*3 *15! 0. ' 0.!! I'. ;4

5: 0 25 !S.2 0.00 0.00 2087 0.91 0.15 14479 3 13237 17049 15174 0. 5 ').15 i-5. !
6: 0 10 59.2 0.00 0.00 3 37 0.73 0.17 14436 7 ! ?245 17 # 3 !"2:3 0.M 0. !7 I!.1{ t: 50 'O 50.0 0.00 0.00 2087 0.61 0. 3 14492 5 13:00 :7049 15:43 0. ;5 0.:3 ::5. 2a 9: 20 100 61.7 0.00 0.00 087 0. 44 0.13 145'4 3 13:49 17003 15:?" 0. ?4 0.'? I'.211: 3 1!0 $4. 2 0.00 0.00 2087 0.32 0.19 14'09 i 17318 17009 1*241 4.;* 0.t* !!. 212: 10 120 46.4 0.00 0.00 2037 0.25 0.21 14'17 7 :33:5 17003 1'377 0.04 0.:1 35.3
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Rtm NO: 5 COTTER P!LO7 PUWT PA0E 1
'

Hidt PRLEC7 NO. 3055.00

C1M (D08 SU308 U32 SU308 U308 SlC08 'd. WL (COB m PCNT |
[ TIM DT TIE SPPAY SPCAY SPPAY eft. EFl. ER. ER. EFl. SPCAY ER. ER. EFL REC !h MIN }ftS L/ MIN 0/L G L/ MIN 0/L 0 G G L L 0/L 0/L

14 0 0 0.0 6.00 0.69 0 0.00 0.00 0 0 0 0 0 0.00 0.00 0.0
17: 15 195 3. 2 6.00 0.69 815 0.41 2.44 195 139 139 1170 79 2.44 1.74 0.8

.

" 18: 0 45 4.0 6.00 0.49 1003 0.79 2.44 281 62 201 1440 115 2.44 * 1,74 1.2
19: 55 115 5.9 5.70 0.69 1460 3.64 3.50 1749 !!75 1376 2095 534 3.27 2.80 8.2{ 21: 0 65 7.0 5.60 0.69 1714 4.82 3.33 2794 827 2204 2459 647 3.29 2.64 13.1

1 22: 30 90 8.5 6.00 0.30 1876 5.94 3.10 4457 1501 3705 2999 1382 3.22 2.80 22.1
23: 40 70 9. 6 5.90 0.30 2000 6.24 2.84 5700 !!!2 4818 3412 1910 3.13 2.54 28.80: 50 70 10.8 4.00 0.30 2126 6.09 2.58 6805 976 5795 3832 2246 3.02 2.29 34.6
2: 0 70 12.0 6.20 0.30 2256 6.06 2.32 7794 861 6656 4266 2671 2.91 2.02 39.8
4: 10 13) 14.1 6.00 0.30 2490 5.59 1.84 9138 !!25 7782 5046 3392 2.68 1.54 46.5

as 0 110 16.0 5.70 0.30 2678 5.71 1.65 10177 850 8632 5673 4027 2.52 1.35 51.68: 30 !$0 18.5 5.70 0.30 2934 4.88 1.38 !!!91 7H 9427 6528 4760 2.35 1.08 56.4
11: 0 150 21.0 5.70 0.00 3.91 6.!! 1.11 12214 747 10175 7383 5676 2.15 0.81 60.3
13 10 130 23.1 5.70 0. 0 3413 5.81 0.88 12883 441 10616 8124 6433 2.00 0.58 63.5
15: 25 135 25.4 2.70 0.06 3438 5.81 0.79 13503 567 11184 8489 7218 1.87 0.72 66.915: 50 3 25.8 6.00 0.06 3448 5.35 0.77 13601 89 !!273 8639 7344 1.85 0.70 67.4
16: 40 50 26.6 5.50 0.06 3466 5.05 0.73 13787 169 !!443 8914 7597 1.81 0.67 68.4
17: 20 40 27.3 0.00 0.06 3464 5.05 0.70 13930 129 11572 8914 7799 1.73 0.64 69.2.
17: 40 20 27.6 4.00 0.06 3472 3.70 0.69 13982 46 11619 8994 7873 1.77 0.62 69.5
18: 10 30 29.1 6.00 0.06 3484 3.70 0.67 14057 67 !!686 9174 7985 1.76 0.60 69.9

; 19: 15 65 29.2 5.70 0.06 3508 t.11 0.63 14:27 152 !!838 9544 8252 1.72 0.!6 70.8
20: 5 50 30.0 5.50 0.06 3527 5.30 0.60 14387 142 11981 7819 3 17 1.68 0.53 71.721: 0 55 31.0 5.50 0.06 3547 5.29 0.55 14549 !?2 12123 10122 88m i.65 0.48 72.5;} 21: 50 50 31.8 6.10 0.06 3568 4.26 0.54 14664 101 12224 10427 9021 1.62 0.47 73. t* 22: 0 10 32.0 0.00 0.00 3568 4.25 0.53 14687 22 12247 10427 9064 1.62 0.53 73.222: 30 30 32.5 0.00 0.00 3568 4.26 0.52 14755 67 12315 10427 9192 1.60 0.52 73.6| 22: 45 15 32.7 6.00 0.00 3568 3.51 0.52 14782 2' 12342 10517 9245 1.59 0.52 73.8L 22: 50 5 32.8 5.90 0.06 3570 3.51 0.52 14792 3 12351 10546 9262 1.59 0.45 73.9c 5 75 34.0 5.90 0.06 3599 4.21 0.50 14951 137 12489 1098* 9579 1.56 0.43 74.7
tt 0 55 35.0 6.00 0.06 3621 5.77 0.48 15105 133 12622 !!319 9896 1.52 0.42 75.5

I .

2: 55 !!5 36.9 6.00 0.06 3668 5.84 0.45 15410 260 12882 12009 10568 1.45 0.38 77.0
4: 0 65 38.0 6.00 0.06 3694 5.90 0.43 15577 141 13023 12399 10952 1.42 0.36 77.9

L
6: 0 120 40.0 6.00 0.06 3742 5.98 0.40 15866 239 13263 13119 !!670 1.35 0.33 79.38: 14 134 42.2 7.00 0.00 3742 6.62 0.36 16188 322 13585 14057 12"58 1.28 0.36 81.39: 50 96 43.8 7.00 0.00 3742 6.90 0.33 16410 222 13808 14729 132 3 1.24 0.33 82.611: 10 80 45.1 7.00 0.00 3742 6.86 0.31 16563 172 13980 15289 13769 1.20 0.31 33.613: 0 !!0 47.0 7.50 0.00 3742 6.52 0.27 16779 196 14177 16114 14487 1.15 0.27 34.815 0 120 49.0 6.50 0.00 3742 6.56 0.23 16961 181 14358 16894 15275 1.11 0.23 85.9 I
17: 0 0 51.0 6.50 0.00 3742 6.15 0.18 17098 137 14496 17674 16014 1.06 0.18 36.719: G .20 53.0 6.50 0.00 3742 6.37 0.14 17207 108 14604 18454 16779 1.02 0.14 87.3

21: 0 120 55.0 6.50 0.00 3742 6.35 0.f3 17313 105 14710 19224 17541 0.98 0.13 88.0 |

b", 22: 0 60 56.0 0.00 0.00 3742 6.35 0.13 17365 52 14763 19234 17922 0.96 0.13 '8. 3 |

[: 22: 15 15 56.2 0.00 0.00 3742 5.95 0.13 17378 12 14775 19234 18012 0.96 0.13 h8.422: 25 10 56.4 0.00 0.00 3742 5.95 0.13 17386 8 14783 19234 18071 0.76 0.13 88.423 15 S) 57.2 0.00 0.00 3742 3.43 0.13 17409 23 14807 19234 18243 0.95 0.13 83.6I 1 0 105 59.0 0.00 0.00 3742 1.35 0.!3 17429 19 14826 19234 18385 0.74 0.13 33,7 .

3: 10 130 61.1 0.00 0.00 3742 0.65 0.13 17440 11 14837 19234 18470 0.?4 0.13 38.7
4: 55 105 62.9 0.00 0.00 3742 0.36 0.13 17445 5 14842 19234 18:07 0.;4 0. !3 28.8
7: 20 145 65.3 0.00 0.00 3742 0.26 0.14 17450 5 14848 19224 185a6 0.os 0.14 93,3
9: 15 !!! 67.2 0.00 0.00 3742 0.07 0.14 1745! ! M949 19224 :8"4 0. 34 0.9 39 3

-



1

PLN '80: 5 CDTTER PILOT Ft/NT pq 2
b1M PRIECT NO. 2055.00

t WT %T C' 1 Cut Cut WTJ'

CDI (DOS SEOS m WJ00 W SM V0L VOL LOO 8 t008 PCNTTIE DT TIE SPCAY SPMY SPCAY EFR. EFR. EFFL EFFL EFE SFWAY ER. EFFL err. REC
r

MIN 2 L/ MIN G/L G L/Pl!N G/L 0 G G L L G/L 0/L

11: 20 125 69.3 0.00 0.00 3742 0.07 0.14 17453 1 14850 19224 18563 0.94 0.14 38.3
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Ruf N01 6 COTTER FILO7 PLfWT FME I
DATE: HkN PfELEC7 NO. :055.00

Kr ET Cut C:.P! CLN NET
Ctrl t008 $U308 (COB 95]8 (008 9J308 V0L R M U303 PCNTTIE DT 71T SPMY SPBY SPMY EFL EFR. !T1. E7FL EFFl. SFFAY EFFL EFL EFR. REC

MIN FRS L/ MIN G/L G L/ MIN G/L G G G L L G/L G/L

19: 0 0 0.0 6.00 0.37 0 0.00 0.00 0 0 0 0 0 0.00 0.00 0.0FI 21: 15 135 2.2 6.50 0.87 771 0.44 2.33 141 88 88 877 60 2.33 1.46 0.5C 21: 50 35 2.3 6. '|0 0.87 965 0.58 2.36 189 00 !!8 1098 90 2.34 1.49 0.622: 30 40 3.5 6.30 0.87 !!86 0.80 2.40 267 49 167 1350 !!3 2.36 1.52 0.9y 23: 0 30 4. 0 6.50 0.57 !Z8 1.13 2.42 349 52 220 1545 147 2.37 1.54 1.2
| 23: 35 35 4.5 6.50 0.87 1558 1.45 2.45 475 80 301 1772 199 2.39 1.57 1.70: 5 30 5.0 6.50 0.37 1729 !.70 2.63 610 99 390 1967 249 2.44 1.75 2.20: 40 35 5. 6 6.40 0.37 1926 2.22 2.83 831 152 543 2191 327 2.53 1.95 ?.!1 0 20 6.0 6.50 0.37 2040 2.94 2.94 1004 121 665 2321 386 2.60 2.07 3. 32: 0 60 7.0 6.60 0.87 2388 3.99 3.29 1794 579 1244 2717 625 2.36 2.41 7.2

y 2: 55 5 7.9 6.40 0.37 2698 5.33 3.61 2954 Sol 2046 3069 919 3.!0 2. 73 11.9[ 4: 0 65 9.0 6.C0 0.87 3040 5.83 3.44 4160 973 3019 3459 12o9 3.20 2.56 17.65: 0 60 10.0 5. ?0 0.37 3352 5.94 3.29 5334 859 3879 3813 1654 3.22 2.41 22.66: 0 60 11.0 6.00 0.37 3668 5.68 3.13 6403 769 4649 4173 1906 3.20 2.25 27.1| 6: 25 25 11.4 6.00 0.00 3668 5.68 3.06 6839 436 5085 4323 2138 3.19 3.06 29.7L 7: 15 50 12.2 6.00 0.87 3932 5.68 2.93 7675 585 5670 4623 2422 3.16 2.06 33.18: 15 60 13.2 5.00 0.87 4195 4.39 2.78 8410 502 6173 4923 2686 3,13 1.90 36.0

1
9: 20 65 14.3 6.00 0.42 4362 4.39 2.61 9157 625 s798 5313 29 72 3.08 2.19 39.711: 0 100 16.0 6.00 0.42 4417 5.47 2.35 10447 1057 7856 5913 3519 2.96 1.93 45.313: 0 120 18.0 6.00 0.42 4924 5.71 2.04 11850 !!!0 3966 6633 4205 2.91 1.62 52.3

( 15: 0 120 20.0 6.00 0.42 5231 5.30 1.73 13059 912 9879 7353 4902 2.66 1.30 57.7' 17: 0 120 22.0 6.00 0.42 " 37 5.51 1.42 14001 660 10539 8073 5 63 2.51 0.99 61.519: 10 130 24.1 6.00 0.42 5870 5.27 1.08 14747 454 10993 8853 6249 2.35 0.66 64.2
{d,

20: 0 50 2".0 0.00 0.00 5870 5.27 1.04 15024 276 11269 8853 6513 2.30 1.04 65.320: 20 20 25.3 6.00 0.42 5921 4.12 1.03 15109 49 11319 8973 6595 2.29 0.60 66.121: 0 40 26.0 6.00 0.42 6023 4.12 0.99 15273 94 11413 9213 6760 2.25 0.57 66.621: 10 10 26.1 0.00 0.00 6023 4.12 0.99 15314 40 11454 9213 6801 2.25 0.99 64.921: 30 20 26.5 6.00 0.42 6074 4.12 0.97 15394 45 !!499 9333 654 2.23 0.54 67.122: 15 45 27.2 6.00 0.13 4110 3.16 0.93 15528 114 !!414 9603 7026 2.20 0.80 67.322: 'O 15 27.5 0.00 0.00 6110 3.16 0.92 15572 43 !!658 9603 7074 2.20 0.92 68.1

23: 15 45 28.2 5.70 0.13 6144 2.90 0.88 15688 98 11756 9860 7204 2.17 0.75 68.61: 0 105 30.0 6.00 0.13 6229 4.37 0.84 16077 329 12085 10490 7663 2.09 0. 71 70.6g 3: 10 130 32.1 5.00 0.13 6314 5.13 0.80 16611 444 12530 11140 8330 1. ?9 0.66 73.2g 6: 0 170 25.0 5.00 0.13 6427 4.95 0.73 17230 507 13038 !!990 9172 1.37 0.60 76.17: 20 90 36.3 5.00 0.13 6481 5.33 0.70 17532 244 13292 12390 9599 1.32 0.57 77.59: 15 !!! 39.2 5.00 0.13 6557 5.14 0.64 17714 303 13586 12965 10190 1.75 0.!! 79.3| 11: 20 125 40.3 5.00 0.13 6640 5.10 0.58 182S6 2S6 13873 1Z90 10829 1.68 0.45 31.0L 13: 0 100 42.0 5.00 0.13 6707 5.20 0.53 18563 207 14081 14090 !!348 1.63 0.39 32.213: 40 40 42.6 6.00 0.00 6707 5.20 0.!! 18670 106 14187 14330 1156 1.61 0.!! 32.315 0 90 44.0 6.00 0.00 6707 5.60 0.47 18881 211 14399 14810 12005 1.57 0.47 94.1

17: 0 120 46. 0 6.00 0.00 6707 5.77 0.41 19165 2S4 14683 1530 12699 1.50 0.41 95.718: 0 60 47.0 6.00 0.00 6707 5.90 0.37 19297 134 14817 15890 13052 1.47 0.37 56.5
,,

L:,4} 19: 0 60 48.0 6.00 0.00 6707 6.06 0.34 19425 126 14944 16250 13416 !. 44 0.34 37.321: 0 120 50.0 6.00 0.00 6707 6.64 0.30 19671 244 15198 16970 14213 1.08 0.30 M.722: 0 60 51.0 6.00 0.00 6707 5.92 0.29 19772 101 !L'90 17330 14568 1.3 0.23 39.3[ 23: 0 60 52.0 6.00 0.00 6707 5.80 0.26 19965 92 153f2 17690 14916 1. 33 0.26 W.3g, 1: 0 120 54.0 4.00 0.00 6707 5.62 0.22 20016 151 1533 18410 15591 t.29 0.5 M.7
.

3: 0 120 56.0 6.00 0.00 6707 5. 93 0.20 20164 148 15682 19130 16303 1.23 0.20 St.6 |

1

5: 0 120 58.0 6.00 0.00 4707 5.48 0.19 20290 126 15808 19950 16962 1.19 0.19 02.3 |6: 0 60 59.0 0.00 0.00 6707 E 45 0.1S 20351 60 15868 19S50 17299 1.17 0 !3 12. 7 |
*

_,
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M@ 6 COTTG PTLOT PUNT
'

PE 2
Hidi PPO ICT NO. 3055.00

* c e = = = cM 1000 S1200 U"08 S1000 U308 9J000 WL WL (C08 UT8 P0f7
f TIM DT TIT SPPAY SPCAY JoAY EFFL EFFL EFFL EFR EFFL SFC4Y EFR EFFL EFR FECh MIN WS L/ MIN 0/L G L/ MIN 0/L 3 G 0 L i G/L G/L

6: 29 29 59.4 0.00 0.00 4707 4.74 0.18 203A 24 15892 19850 17422 1.16 0.19 '2. 87: 5 37 60.0 0.00 0.00 6707 3.73 0.17 2039) 24 15917 19950 17560 1.16 0.17 92.99: 0 115 62.0 0.00 0.00 6707 1.34 0.15 20423 24 15941 19850 17715 1.15 0.15 93.1
=

10: 33 90 63.5 0.00 0.00 6707 0.74 0.!6 20435 !! 15952 19850 17781 1.14 0.!6 93.112: 0 90 65.0 0.00 0.00 4707 0.49 0.17 20443 8 15960 19850 178 6 1.14 0.17 93.213: 20 80 66.3 0.00' O.00 6707 0.37 0.18 20448 5 15966 19950 17856 1.14 0.18 93.214: 30 70 67.5 0.00 0.00 6707 0.26 0.19 20452 3 15970 19850 17375 1.14 0.19 93.215: 30 60 68.5 0.00 0.00 6707 0.26 0.19 204'5 3 15973 19850 17891 1.14 0.19 93.3
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RLM 2 7 C3TTER PILOT PL/W7 FYE 1
W PR(LECT NO. 3055.00

CLM t006 SU%8 1008 9J308 WO8 S1008 W1. R WOB m PCNT

f TIME DT TDE 5FCAY SPCAY SFMY EFFL EFFL EFFL EFFL EFFL SPCAY EFFL EFFL EFFL PEC

,( MIM $$ L/ MIN G/L G L/ MIN G/L G G G L L G/L G/L

12: 0 0 0.0 6.00 1.10 0 0.00 0.00 0 0 0 0 0 0.00 0.00 0.0,,

E 14: 45 165 2. 7 6.00 1.10 1093 0.35 1.65 95 31 31 990 57 1.65 0.54 0.1
15: 0 15 3.0 6.00 1.10 1193 0.36 1.65 !!6 7 38 1080 70 1.64 0.!4 0.2-

17: 0 10 5.0 6.00 1.10 1989 2.09 2.96 862 467 506 1900 321 2.67 1.86 3.0

1
19: 0 120 7.0 6.00 1.10 2734 4.98 3.07 2700 !!78 !684 2520 919 2.93 1.97 10.0
21: 0 120 9.0 6.00 1.10 3580 6.41 3.18 5150 1599 3:33 3240 1689 3.04 2.07 19.6
22: 0 60 10.0 6.00 1.10 3978 4.30 3.02 6020 551 3S35 3600 1977 3.04 1.91 22.9
22: 44 44 10.7 6.00 0.58 4131 4.90 2.90 6633 489 4324 3864 2138 3.03 2.31 25.3
23: 0 16 11.0 6.00 0.58 4187 5.90 2.35 6898 211 4535 3960 2291 3.02 2.27 27.1

i- 1: 0 120 13.0 6.00 0.58 4607 5.20 2.53 S479 1216 5752 4680 2905 2.91 1. 9'i 34.3

[ 3: 0 120 15.0 6.00 0.58 5027 5.14 2.20 9843 1003 6756 5400 35:3 2.79 1.61 40.4
[ 4: 19 79 16.3 6.00 0.20 5124 4.90 1.99 10615 692 7449 5874 3910 2.71 1.75 44.5

5: 0 41 17.0 6.00 0.00 5175 4.55 1.98 10966 313 7762 ol:0 4097 2.67 1.67 46. 4
6: 29 88 18.4 6.00 0.20 5233 4.73 1.75 !!697 645 8407 6648 4513 2.59 1.54 50.2
7: 0 32 19.0 6.00 0.58 5395 4.73 1.70 11955 170 3577 6840 4665 2.56 1.12 51.2
9: 0 10 21.0 6.00 0.58 5814 4.93 1.53 12961 560 9138 7560 5:57 2. 44 0.94 54.6

11: 0 120 23.0 6.00 0.58 6234 6.28 1.38 13907 605 9744 8:80 6011 2.31 0.90 58.2
12: 0 60 24.0 6.00 0.58 6444 6.19 1.31 14"N6 272 10017 3640 6332 2.25 0.73 59.3
13: 0 60 25.0 6.00 0.00 6518 6.24 1.24 14862 389 10406 9000 6757 2.19 1.04 62.2
13: 20 20 25.3 6.00 0.20 6542 6.05 1.22 15010 123 10529 9120 6378 2.13 1.01 62.9

14: 30 70 26.5 7.00 0.20 6643 6.17 !.13 15502 403 10933 9610 7310 2.12 0.93 65.3,

16: 30 120 29.5 7.00 0.20 6315 6.64 0.99 16295 629 11563 10450 8108 2.00 0.79 69.1
18: 0 90 30.0 7.00 0.20 6944 6.57 0.90 16832 415 11978 11080 8699 1.93 0.70 71.6

.h.i
20: 0 120 32.0 7.00 0.20 7116 6.47 0.79 17448 456 12434 11920 9476 1.84 0.58 74.3
22: 0 120 34.0 6.50 0.20 7276 6.43 0.67 17969 363 12798 12700 10:49 1.75 0.47 76.5
0: 10 130 36.1 6.50 0,20 7450 6.09 0.57 18442 304 13103 13545 11066 1.66 0.37 78.3
0: 30 20 36.5 6.50 0.00 7450 6.29 0.56 19513 70 13173 13675 11192 !.65 0.56 78.7
2: 0 90 38.0 7.00 0.00 7450 6.95 0.49 18823 310 13464 14305 11318 1.59 0.49 30.6
4: 0 10 40.0 7.00 0.00 7450 6.85 0.40 19158 334 13819 15145 12641 1.51 0.40 82.6
6: 0 120 42.0 7.00 0.00 7450 6.91 0.31 19423 264 14083 15985 13470 1.44 0.31 84.2

8: 0 100 44.0 7.00 0.00 7450 5.91 0.27 19617 193 14277 16825 14168 1.38 0.27 85.3
~

9: 15 75 45.2 7.00 0.00 7450 6.44 0.25 19738 121 14399 17350 14651 1.34 0.25 36.1

( 9: 30 15 45.5 7.00 0.00 7450 6.98 0.:4 19764 25 14424 17455 1i'54 1.33 0.04 36.2
3 11: 0 90 47.0 7.00 0.00 7450 6.88 0.21 19898 133 14558 19085 ltJ74 1.29 0.21 37.0

13: 0 120 49.0 7.00 0.00 7450 7.02 0.17 20046 148 14707 19925 16217 1.23 0.17 37.9
14: 0 60 50.0 7.00 0.00 7450 6.67 0.16 20111 64 14772 19345 16617 1.21 0.16 38.3
15: 0 60 !!.0 7.00 0.00 7450 6.65 0.14 00170 59 14831 19765 17016 1.18 0.14 88.6
16: 0 60 52.0 7.00 0.00 7450 6.67 0.13 00224 53 14864 2018* 17417 1.16 0.13 99.0
17: 0 60 53.0 7.00 0.00 7450 6.65 0.12 20272 47 14932 2'605 17916 1.13 0.11 99.2
18: 0 60 54.0 7.00 0.00 7450 6.65 0.10 20314 42 14974 21025 18215 1.11 0.10 S?. 5

19: 0 60 55.0 7.00 0.00 7450 6.45 0.09 20350 35 15010 21445 18602 1.09 0.09 39.7
20: 0 60 56.0 0.00 0.00 7450 6.27 0.07 20378 23 15039 21445 18979 1.07 c.07 39.7..

9 !: 0 60 57.0 0.00 0.00 7450 4.50 0.08 20401 22 15061 21445 19:50 1.05 0.08 00.0d 22: 0 60 58.0 0.00 0.00 7450 1.95 0.09 20411 10 15072 21445 19367 1.05 0.09 00.1
23: 0 60 59.0 0.00 0.00 7450 1.18 0.09 00418 6 15079 21445 19433 1.05 0.09 *0.t

| :4: 0 60 60.0 0.00 0.00 7450 0.84 0.10 20424 5 15084 21u5 194s8 1.04 0.10 90.1
b 1: 0 60 61.0 0.00 0.00 7450 0.65 0.10 20429 4 15088 21445 19*:S !.04 0.10 *0.2

~

:: 0 60 62.0 0.00 0.00 7450 0.49 0.10 20431 3 15092 21445 19"~3 1.04 0.10 30.2
g 3: 0 60 63.0 0.00 0.00 7450 0.39 0.!! 20434 2 15094 01145 19532 1.04 0.11 20.2
y 4: 0 60 54. 0 0.00 0.00 7450 0.34 0.11 20436 2 15077 1445 19603 1.04 0.11 21. 2 -

_
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g- TIT OT TIE SPFAY SFCAY SpeAY EFFL EFFL EFFL EFFl. EE fPCAY EFFL EFFL EE REC

[ MIN W L/ MIN G/L G L/ MIN G/L G G G L L G/L G/L
...

5 0 60 65.0 0.00 0.00 7450 0.29 0.12 20438 2 15099 2t445 19620 1.04 0.12 co.2 '

h 63 0 60 66.0 0.00 0.00 7450 0.27 0.12 20440 2 15101 21445 19637 !. 04 0.12 90.2
u 7: 0 60 67.0 0.00 0.00 7450 0.24 0.12 20442 1 15103 21445 19651 1.04 .0.12 90.3
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IN N0' S C077ER PILO 7 PUW7 Pe.0E 1
h1N PR0$EC7 NO 302.00 "

E E M M M E
M LC08 SlD08 (28 SU308 (DOB 9008 VOL VQ. 9308 (D03 PCNT

-

f TIME 07 7DE SPoAV SPCAY SPCAY EFR EFR. EFR EFR EFR SPoAY EFR EFR E FL PEC

L MIN @S L/ MIN 0/L G L/ MIN 0/L G G G L L 0/L 0/L

22: 15 0 0.0 5.50 1.09 0 0.00 0.00 0 0 0 0 0 0.00 0.00 0.0

f 0: 30 135 2.2 5.50 1.09 810 0.84 1.59 182 57 57 742 !!4 1.59 0.50 0. 4
6 2: 0 90 3.7 5.50 1.09 1351 2.02 2.10 567 185 243 1237 296 !.91 .1.01 1.7

4: 0 120 5.7 5.50 1.09 2072 3.99 2.79 190$ 815 1058 1897 776 2.45 1.70 7. 4
6: 0 100 7. 7 5.50 1.09 2792 4.35 2.71 3325 848 1907 2557 1299 2.56 1.62 13.3

): 40 40 8.4 5.50 1.09 3033 4.63 2.69 3823 296 2203 2777 1464 2.57 1.59 15.4
7: 30 50 9.2 5.50 1.09 3333 4.80 2.65 4461 375 2579 3052 1724 2,58 1.56 18.1
9' 15 105 11.0 5.50 1.09 3963 5.35 2.59 5917 842 3421 3630 2285 2.58 1.49 24.0

10: 30 75 12.2 5.50 0.48 4161 5.35 2.43 6893 783 4204 4042 2637 2.56 1.95 29.5
11: 0 30 ' 3. 7 5,50 0.48 4241 5.64 2.36 7294 319 4524 420) 2956 2.2 !.88 31.7.

[ 13: 0 120 14.7 5.50 0.48 457 5.79 2.11 8763 1135 5659 4867 % 51 2.46 1.63 39.7
1 14: 0 60 15.7 5.50 0.48 4716 5.87 1.98 9464 531 6191 5197 3904 2.42 1.50 43.4

15: 0 60 16.7 5.50 0.48 4874 5.33 1.86 10059 441 6633 5 27 4224 2.38 1.2 46.5
16: 0 60 17.7 5.50 0.48 5033 5.26 1.73 10606 395 7028 5857 4539 2.33 1.25 49.3
16: 0 0 17.7 5.50 0.48 5033 5.26 1.73 10606 0 7028 5857 4539 2.33 1.25 49.3
17: 0 60 18.7 6.00 0.48 5205 6.02 1.60 11186 406 7435 6217 4901 2.29 1.12 52.2
18: 0 60 19.7 6.50 0.48 5393 6.53 1.52 11783 408 7843 6607 5293 2.22 1.04 S.0

1
19: 0 60 20.7 7.00 0.48 5 94 6,73 1.43 12363 385 8229 7027 5697 2.16 0.?5 57.7
20: 0 60 21.7 7.00 0.48 5796 6.61 1.35 12398 345 8574 7447 6094 2.11 0.87 60.2
22: 0 120 23.7 7.00 0.15 5926 6.64 1.18 l'|839 817 9391 8287 6891 2.00 1.02 65.9

24: 0 120 25.7 6.50 0.15 6047 6.24 1.01 14596 640 10032 9067 7640 1.91 0.85 70.4
2: 0 120 27.7 6.00 0.15 6159 6.13 0.83 15214 503 10536 9737 8377 1.31 0.68 73.9
4: 0 120 29.7 6.00 0.15 6270 6.03 0.75 15757 431 10967 10507 9101 1.73 0.59 77.0

f2 6: 0 100 31.7 6.30 0.15 6:87 6.23 0.66 16252 378 11346 11263 9850 1.64 0.50 79.6
.a 8: 0 120 33.7 6.50 0.15 6508 7.00 0.57 16733 350 11676 12043 10690 1.56 0.41 82.1

10: 0 120 35.7 6.00 0.15 6420 5.96 0.48 17078 234 119 V 12763 11406 1.49 0.32 83.7
' 12: 0 120 37.7 8.00 0.00 6620 8.42 0.40 17490 412 12342 13723 12417 !.40 0.40 86.6

14: 0 120 39.7 3.00 3.00 6620 8.22 0.33 17320 229 1267'i 14683 13403 1.32 0.33 88.9"
14: 30 30 40.2 8.00 0.00 6620 8.22 0.31 17897 77 12750 14923 13650 1.31 0.31 89.5
16: 0 90 41.7 9.70 0.00 6620 8.67 0.25 18099 202 12952 15706 14431 1.25 0.25 90.9

I
,

,

18: 0 120 43.7 9.00 0.00 6620 9.60 0.18 18313 213 13165 16786 1583 1,17 0.19 92.4 -i

20: 0 120 45.7 9.50 0.00 6620 9.53 0.14 18475 162 13329 17926 16727 1.10 0.14 93.6

{ 21: 0 60 46.7 9.50 0.00 6620 9.09 0.12 18541 65 13393 18496 17273 1.07 0.12 94.0
g 22: 0 60 47.7 9.50 0.00 6620 9.59 0.09 18597 56 13450 19066 17348 1.04 0.09 94.4

22: 15 15 48.0 0.00 0.00 6620 9.59 0.10 18612 14 13464 19066 17902 1.03 0.10 94.5
23: 0 45 48.7 0.00 0.00 6620 4.90 0.10 18635 23 13488 19066 19213 1.02 0.10 94.7

L 24: 0 60 49.7 0.00 0.00 6620 2.27 0.11 1865i 15 IZO3 19066 19349 1.01 0.!! 94.8
1: 0 60 50.7 0.00 0.00 6620 1.2 0.12 18661 9 13513 19066 18427 1.01 0.12 ?4. 9
2: 0 60 51.7 0.00 0.00 6620 0.90 0.12 18667 6 13520 19066 18481 1.01 0.12 94.7
3: 0 60 52.7 0.00 0.00 6620 0.80 0.13 18674 6 1Z26 19066 18530 1. L 0.13 94.9

43 0 60 53.7 0.00 0.00 6620 0.65 0.13 18479 5 13531 19064 18569 1.00 0.13 95.0
5: 0 60 54.7 0.00 0.00 6620 0.42 0.13 18682 3 13535 19066 18594 1. ')0 0.13 95.0

h 6: 0 60 5.7 0.00 0.00 6620 0.40 0.13 18686 3 1538 19066 18618 1.00 0.13 95.0
U 7: 0 60 56.7 0.00 0.00 6620 .0.37 0.13 18689 3 13541 19066 18641 1.00 0.13 95. t

t .
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f*
*RW @ 9 CCTTG P! LOT PUWT FGE 1 '

H&N F90iCT NO. 3055.00

[ tET ?ET U CtM CLM ?E'
s CLM G8 S1008 U308 S1208 G8 51000 VOL 'M. CG G8 POT

T!?E DT 7DE SPGY SPCAf ST CAY EFFl. EFF1. EFFL EFFL EFFL SPCAY EFFl. EFFL EFFL FEC
MIN WS L/ MIN 0/1. O L/ MIN 0/L G G G L L 0/1. 0/L

" 48 0 0 0.0 6.00 1.23 0 0.00 0.00 0 0 0 0 0 0.00 0.00 0.0
5: 45 105 !.7 6.00 1.23 775 0.50 1.23 64 0 0 630 52 1.23 0.00 0.0

% S: 0 135 4.0 6.00 1.23 1772 0.72 2.05 :64 79 79 1440 149 1.76 0.?2 0. 6L 9: 0 60 5. 0 6.00 1.23 2215 0.85 2.27 381 53 133 1800 201 1.39 .1.04 !.0
10: 0 60 6.0 6.00 1.23 2658 0.96 2.39 519 67 000 2160 258 2.00 1.16 1.5

g 11: 0 t0 7.0 6.00 !.23 3102 3.90 2.51 1100 301 501 2520 492 2.24 1.29 3.9
| 12: 0 6G S.0 6.00 1. 23 3545 3.47 2.64 1659 293 795 2Seo 701 2.36 1.40 6. 2

13: 0 60 9.0 6.00 1.23 3938 5.30 2.59 2464 433 12:9 3:40 1019 2.43 1.36 ?.6
14: 0 60 10.0 6.00 1.23 4431 6.10 2.55 3417 482 1712 '600 1385 2. 46 1.31 13.3,

15: 0 60 11.0 6.00 1.23 4874 6.29 2.50 4362 430 2192 3960 1762 2.47 1.27 17.1

16: 0 60 12.0 6.00 1.03 5317 5.30 2.45 5144 090 2532 4r0 0080 2.47 1.22 20.2
16: 15 15 12.2 6.00 0.53 5366 5.30 2.43 5337 150 2733 4410 2160 2.47 1.39 21.3
17: 0 45 13.0 6.50 0.53 5522 5.2 2.34 5958 478 3212 4702 4:4 2.45 1.90 25.1
18: 0 60 14.0 6.50 0.53 5731 6.19 2.23 6787 630 3342 5092 2796 2.42 1.69 30.0
19: 0 60 15.0 6.50 0.53 5939 6.09 2.11 7535 596 4439 5482 3173 2.33 1.58 34.7
20: 0 60 16.0 6.50 0.53 6148 6.45 2.00 3361 568 5007 5872 3561 2.34 1.46 79.1
21: 0 60 17.0 6.50 0.53 6357 6.71 1.88 9119 542 5549 6:62 3964 2.30 1.34 43.4
22: 0 LO 18.0 6.50 0.53 6565 6.35 1. 75 9799 AM 6016 6652 4345 2.25 1.22 47.0
22: 15 15 18.2 6.50 0.53 6617 6.25 1. 72 9954 113 6129 6750 1441 2.24 1.19 47.9

t 24: 0 105 20.0 6.50 0.53 6983 6.68 1.51 11017 636 6816 7432 5143 2.14 0.97 53.3

g- 2: 0 120 22.0 6.50 0.53 7400 6.63 1.26 1 027 584 7401 S212 5939 2.02 0.73 57.9
L 4: 0 120 24.0 6.50 0.53 7817 6.59 1.14 12930 280 7881 8992 6730 1.92 0.60 61.6* 6: 0 120 26.0 6.50 0.53 3205 6.58 1.01 13732 379 3260 9772 7521 1.32 0.48 64.6

6: 15 15 26.2 6.50 0.17 J252 6.58 1.00 13832 82 3342 9370 7619 1.81 0.33 65.2

f.' 3: 0 105 23.0 6.20 0.17 3365 5.34 0.38 14377 437 8700 10521 8233 1.74 0.71 68.6
as 10: 0 120 30.0 6.20 0.17 8496 6.11 0.76 14935 429 9209 11265 9966 1.66 0.58 72.0

12: 0 1:0 32.0 6.20 0.17 36:6 6.31 0.'68 15456 388 9598 12009 97:4 1.53 0.51 75.0
14: 0 120 34.0 6.20 0,17 8756 6.19 0.61 15912 726 9924 12753 10467 1.52 0.43 77.6
16: 0 120 36.0 6.20 0.17 3886 6.00 0.54 16302 263 10188 13497 !!!87 1.45 0.36 79.7
IS: 0 120 38.0 6.20 0.17 9016 6.20 0.44 16650 217 10406 14:41 11931 1.39 0.29 31.4

IS: 30 30 38.5 6.20 0.00 9016 6.20 0.45 16734 83 10490 14427 12117 1.33 0.45 82.0
20: 0 90 40.0 6.70 0.00 9016 6.65 0.39 16972 237 10727 15030 12716 1.33 0.39 33. 9

,

2.s 0 10 42.0 6.70 0.00 9016 6.63 0.32 17231 259 10987 15834 13512 1.27 0.32 95.9

[ 24: 0 120 44.0 6.70 0.00 9016 6.65 0.25 17435 203 11191 16638 14311 1.21 0.25 87.5
g :: 0 120 46.0 6.70 0.00 9016 6.63 0.18 17581 146 !!337 17442 15107 1.16 0.18 38,6

4: 0 10 48.0 6.70 0.00 9016 6.68 0.16 17714 132 !!469 18246 15910 1.11 0.16 39.7
6: 0 120 50.0 6.70 0.00 9016 6.61 0.14 17829 115 11585 19050 1670~ 1.06 0.14 CO.6f 8: 0 120 52.0 7.00 0.00 9016 7.00 0.12 17937 107 !!693 19890 1753 1.02 0.12 91.4

A 10: 0 100 54.0 7.00 0.00 9016 6.52 0.10 18022 84 11773 20730 18336 0.?9 0.10 92.1
10: 30 20 54.5 0.00 0.00 9016 6.50 0.11 18044 22 11800 20730 18531 0.97 4.11 92.3 i

11: 30 60 55.5 0.00 0.00 9016 4.10 0.13 19076 32 11832 20730 19777 0.96 0.13 02.5
12: 30 60 56.5 0.00 0.00 9016 2.14 0.14 13'95 18 !!S51 20700 18906 0.05 0.:4 92.7
!3: 30 60 57.5 0.00 0.00 0016 1.25 0.15 18107 11 11863 207'*J 18991 3.95 0.15 92.8,.4

3
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. t*f NO. 10 007'ER 3.' LOT FLt.N7 2101: ;. ,

MN M0 ET NO. 2073.00
.

[ NE7 NE7 CLM C' M C'.? HE'

{ C.fi U3% 1U309 U203 IU203 U303 ?:.003 'KL 'KL :"03 "03 'S7. .

T:?E 07 7IME 3F'M .W M SFCM E::L EFP. EFFl. Em. E::t SF m EFFL E=L E::L :E
MIN P3 lim:N 0/L 0 L/ MIN 0/t. G 0 G L L 3/L 0/L

E
16: 20 0 0.0 6.50 0.00 0 0.00 0.00 0 0 0 0 0 0.00 0.00 0.0-

13: 0 100 1.6 6.50 0.00 0 0.00 0.00 0 0 3 650 0 0N 0.c0 1. 3

[Q
14: 20 30 2. ! 6.50 0.00 0 0.44 1.41 19 19 19 !45 13 1.41 1.41 0.1
11: 0 20 2.6 6.!O 0.00 0 0.54 1.41 41 22 41 1040 * 1.41 1.41 0.2
li: 20 20 3.1 6.50 0.00 0 0.68 1.23 6) :5 67 135 'O !.3 1.3 0.3
20: 0 30 3. 5 6.50 0.00 0 0.74 1.04 to 3 70 14?0 72 1.24 !.04 a.5
3: 30 30 4.1 6.50 0.00 0 0.50 1.12 107 16 107 16:5 !? !. 2 :.:: 0.t
21: 0 20 4.6 6.') 0.00 0 1.05 1.20 " 14' 33 145 1 0 110 1.2 !.3 0.3
21: 20 20 5.1 6.!O 0.00 0 1.04 1.53 15 49 !?5 2015 l'0 1.27 1.!3 :.:
22: 0 20 5.6 6.50 0.00 0 1.32 1.76 273 73 273 r10 100 :.43 1. 26 1. '

I

23: 0 60 6.6 6.50 0,00 0 2.20 2.65 639 766 639 2600 1:3 !.34 0.e5 3.6
0: 15 75 7. ? 6."0 0.00 0 4.49 3.51 1C3 !!33 1r3 3rf37 665 2.73 3. !! 10.4
1: 0 4" 9.6 6.50 0.00 0 5.03 3.50 2616 793 2616 3380 372 0. 73 3.50 15.0
:: 0 60 9.6 6.50 0.00 0 5. 6 3.?3 3875 12'8 2375 3770 1:03 3.3 3.23 ''2. 2
3: 0 60 10.6 6. *0 0.00 0 5.53 3.30 4970 1007 4172 4160 !40 '" '0 3.!

1.
4: 0 60 !!.6 6.50 0.00 0 5.70 2.72 6009 1026 6009 4'*0 195 3.17 2. ?? 24.4
*: 15 75 12.7 6.50 0.00 0 6.27 2.61 7:40 10:0 7:40 !037 23e5 2,06 2.61 41.5
6: 0 45 13.6 6.50 0.00 0 6.79 2.42 7?92 742 79?2 5330 2671 2. M .40 **.'
?: 5 125 1". 7 6.50 0.00 0 6.32 1.91 4493 1510 2473 614: 746 2.74 1.81 '4.4

I '0: 0 J15 17.6 6.50 0.00 0 6.40 1.43 10548 1055 10548 ! 34 0 2193 2.!! 1.43 54. 5

10: 10 130 19.3 6.50 0.00 0 6.12 1.19 11502 M3 11502 77:5 2004 .20 1.19 65. ?( 14: 20 14 22.! 6.'O 0.00 0 7.30 0.?4 1:470 163 1470 3645 5016 2.07 0.24 71.5
'- 16: 0 40 3.6 6.'O 0.00 0 5.69 0.03 12975 504 12375 *200 6''? !. :3 0. e3 74.4

13: 10 100 05.3 6.50 0.00 0 6.13 0.55 13414 439 13414 1007' 7 6 !.33 0.55 76. 7
~< 13: 45 35 26.4 6.50 0.00 0 6.13 0.53 173 113 1%3 10202 ''41 :.7? 0.!? '7.5

21: 0 135 29.6 6.00 0.00 0 6.03 0.45 13U75 367 13)*5 !!!!2 ::*5 1.16 '. 45 79.7,

22: 0 60 29.6 6.50 0.00 0 7.43 0.41 14080 135 14080 ?'!00 2001 1.!7 9.41 20.7
24: 0 l'0 31.5 6.*0 0.00 0 4.43 0.34 14:A4 183 14264 12:32 2323 .52 0.24 31.3
2: 0 13 33.6 6.50 0.00 0 6.04 1.07 1443 199 14463 !?06: 005 ) !.43 0.:7 C.0
4: 0 120 2.6 6. ',0 0.00 0 6.29 0.24 14648 135 14643 13842 10815 ..;5 0.04 34.0

I
6: 0 120 37.6 7.00 0.00 0 6.36 0.01 14?:6 177 14?:6 1432 !!639 1.27 0.01 ::5.0
3: !! 125 39.9 7.00 0.00 0 6.52 0.13 4787 161 1437 !!654 1:'11 1.10 0.13 35.0 .

3: 0 45 40.6 6.50 0.00 0 6.52 0.17 15033 50 !0?3 15?47 1".312 1.17 0.:7 26.2
10: 5 65 41.7 7.00 0.00 0 4.32 0.15 15087 49 1"087 16402 131:6 1.:4 0.!! !4.!
10: 15 10 41.? 6.00 0.00 0 6. ' O.15 15097 9 15097 1640 121?? '.;4 0.15 it.'

10: 0 105 43.6 6.00 0.00 0 5.47 0.1" l'135 17 15195 17002 !?763 1.10 0. ! !7.0
12: 10 70 44.3 5.50 0.00 0 5.20 0.15 !!:40 54 !":40 1747' :41 7 1.07 1.:! 57.4

I 12: 10 0 24.3 6.00 0.00 0 5.20 0.15 15:40 0 *:40 17477 14127 1.07 0.;! ?7.4
::: 15 5 84. 8 6.00 0.00 0 !.20 0.15 15:44 3 15:44 17507 14:53 :.07 6.15 :7. 4
;4: M 7! 46.1 !.!0 0.00 0 !.37 0.14 15303 50 15203 170to 4"$ !.c5 4.14 ','

:1: 20 10 !?. ! 6.00 0.00 0 !.40 0.14 !!?96 23 !!:56 !?h30 1!:04 '.'1 0.:4 :: :
:$: 0 40 49.6 6.00 0.00 0 5.75 0.14 1 49 72 !!*67 15:70 '!'02 0. 9 1. : 4 :e.'
20: 0 13 !!.6 6.50 0.00 0 6.*5 0.: 1557! 101 15571 !?<5? 1:!M 1. :4 P.;; :).?

(! r: 0 120 53.6 6.00 0.00 0 6.29 0.!' !!6*? '7 1'45i 20670 17~t4 ' 20 .': %.?.

Si :: 0 130 56.6 6. 'M 0.00 4 6.12 0.10 !!773 114 i'773 217!) !?.46 3.J! n.'' v.:
: 60 57.5 t. 20 0.00 0 6.26 0.09 1'2 08 24 1*JC3 r!!9 13'42 .it '. : ) : .. :
4: 0 !3 50.6 6.00 0.00 0 t.04 0.09 "370 t1 !J70 2 ?30 104-7 :: 2 ci,.

e: 0 120 61.6 6.00 0.00 0 3.52 0.07 15:40 20 !! t0 21593 ~06:2 0.'' :: ' ,

' ''
.

': 20 00 !?. 6. 3 0.00 0 6.2 0.07 16001 41 1i01 :4141 1:': 7 ' . ^ '
"' *

11: !! 22" 67.0 s.3 3.00 0 6.43 0.06 16094 22 16014 "''29 "" '9 ^ : .'-
.

'

S-l?

1



L:> . : 3 ,3: .,0 007 3 P!LQ7 c'.!JiT WE :. -

I , MN 300407 NO. 3055.00
<

r NET NE7 CE CE OA *E7.

{ C'J UX3 9fCS U?03 i14 08 t.CC3 193C3 '#L 'ML 'IC3 U203 2:N7
*IPE 07 ?!PE iFCAY iFCAY 3FCAf E% EE EFL EFP., E.R 3FCAY EFL EM EFL #EC

. !N 95 L/M!N 0/L G L/ MIN G/L 0 0 G L L 0/L Gil
*

f
s 12: !: 50 67. ? 6. 20 0.00 0 10.27 0.06 16132 37 16130 2 003 22:97 0.67 0.06 M.:

13: 0 45 63.6 6.00 0.00 0 6.32 0.06 !$149 17 16!49 :6137 23531 0. 3 0.06 72. 6
pg :5: 0 :20 70.4 0.M 0.00 0 6.05 0.05 1619: 43 16192 26117 24:08 0.66 0.05 '.2
$ 15: 30 10 71.1 0.00 0.00 0 7.34 0.05 16:05 13 16:05 26137 2252) 0.66 0. )5 +2. 5

16: 0 :0 71.6 0.00 0.00 0 4.63 0.05 16:13 3 16:13 26137 :1667 0.e5 ,0.05 M.*
16: 20 20 70.1 0.00 0. N 0 3.33 0.06 16221 7 16 721 06137 247?6 0.65 0.06 M.0f 17: 15 45 72. ) 0.00 0.00 0 2.34 0.06 1627) 3 162.7 26197 24413 0.t5 0.06 43.0

= 17: 10 2 7?.3 0.00 0.00 0 2.!S 0.06 16:33 4 !$223 26197 :4079 0.64 0.06 9. *
!!: 20 20 71.0 0.00 0.00 0 !.?: 0.07 16:29 5 16 ?) 26197 :?0"5 0.t4 0.07 P.!
15: *o 70 75.1 0.00 0.:0 0 4,30 0.07 16261 22 16261 26137 :5"f6 0.44 0.07 M..
_;: 0 30 75.6 0.00 0.00 0 0.97 0.07 16:64 2 16264 26137 :53?4 0.64 0.07 ??.:
2: 20 20 76.1 0.00 0.00 0 0. 30 MS 16 66 2 16266 26:37 21:3 0.64 0.03 U.:
21: 0 20 76.6 0.00 0.00 0 0.73 3.03 16:63 1 16263 26137 2"<4 0.63 0.3 '3. 3
21: "O 30 77.1 0.00 0.00 0 0.72 0.03 16:70 1 !$270 26:97 !d!S 0.63 0.03 27.3
::: 0 20 ". 6 0.00 0.00 0 0.63 0.00 16271 1 1627! 06:37 25477 0.63 0.00 9.3::: 20 20 7?.1 ). @ 0.00 0 ). 60 0.09 tt:73 1 14273 26!!7 2 415 0.63 0. 3 3 3. ?

l_ 22: 0 20 7?.6 0.M 0. }0 0 0.!J 0.09 16275 ! 16275 06137 2 51: 63 0.09 9.323: :0 20 79.1 0.00 0.:0 0 0.52 0.10 !$277 1 16 77 26137 25!23 0.63 0.10 ??.222: 0 30 70.6 0. 4 0.J0 0 0.22 0.10 16:73 1 1t273 26197 :*!4 0.63 0.10 M.3
:: 0 60 30.6 0.:0 0.00 0 0.42 0.10 16231 2 16231 26197 2 564 0.63 0.10 9.3

2: 3 to 91.6 0.20 0.00 0 0.29 0.09 :6:33 : 16233 05137 25500 0.43 0.09 M.3{ 2: 0 t0 ?2.6 0.00 0.00 0 0. 33 0.03 16:34 1 162?* :6137 2610 0.63 1. ?3 M.4e.. 4: 0 60 ??.6 0.00 0.00 0 0.20 0.07 16"?6 ! 16:?6 26197 24:? o.63 0.07 93. 45: 0 60 34.6 0.00 0.00 0 0.23 0.10 16:38 1 :6233 26137 2*646 0.63 0.10 73.4p- t: 0 60 i'. 6 0. 00 0.00 0 J.:6 0. 16'?0 1 1630 26137 2 66 0.e3 0.:2 M.4[7 3: 15 125 37. ) 0.00 0.00 0 0.21 0.17 16 ?5 5 16:?5 26137 2'691 3.63 0.17 M.4

[

\ -

I

L

L

e
(:-

L -

1 3.u



|* M T: 11 COT 7ER P! LOT p.;AT M !
,'

{ AN X0JC7NO.202.00

?ET . NET C'# CU" CLM NET

C'.t1 UT8 9403 U:03 9r03 Ux8 9fT3 Xt. W1. 'r03 U2C3 W
7:5 DT 7!?E SPCAY ifcM FSAY EFR EFR ER EFFL EtR 2#4Y E:R EFR EFR ::E

MIN W L/ MIN G/L G L/ MIN G/L G 0 G L L G/L 0/L

[ 16: M 0 0.0 11.50 0.00 0 0.00 0.00 0 0 0 0 0 0.00 0.00 0.0u.

17: 45 35 1. 4 11.50 0.M 0 0.00 0.00 0 0 0 377 1 0.00 0.00 0.)
19: 12 37 2.3 12.00 0.00 0 2.71 2.!2 '96 596 596 3:1 34 .52 2.!: 3. 0g

P 19: 30 13 3.1 12.00 0.00 0 4.36 2. 70 if 4 r3 924 2237 315 2.61 2.;0 4.2
*

20: 0 20 3.6 12.00 0.00 0 4.08 3.51 1350 55 12M 0597 44 2.40 *?.*! 6.?

00: 20 30 4.1 12.00 0.00 0 5.27 3.61 1921 571 l*21 2057 62 3.01 3.61 2.1

21: 0 30 4.6 12.JO 0.00 0 7.93 3.71 2?04 982 2004 3317 860 ?.:5 3.71 14.5

21: 35 2" "2 11.50 0.00 0 9.29 3.77 4029 1224 4029 37:0 !!35 3.39 3. 77 3.3.

: 0 25 5. 6 11.50 0.00 0 9.2 3.01 4750 720 4750 4007 14:4 ?.33 ?. 01 :4.5
22: 30 00 6.1 11.50 0.00 0 10.60 3.61 2 93 !!*3 2 99 4352 174: 3. 3 3.61 20.5

3: 0 20 6.5 !!.50 0.00 0 9.90 3.40 6909 1011 6909 4697 0039 1.03 3.40 35.7

24: 0 60 7.6 11.50 0.00 0 12.14 2.69 3373 1963 3873 5337 2763 3.20 2.69 45.9

1: 0 60 3.6 11.50 0.00 0 12.23 1.97 103 6 1453 103:6 6077 3'e2 2.?4 !.97 53.4

2: 0 60 9.6 11.50 0.00 0 12.39 1.45 !!410 1004 !!410 6767 4:46 2.63 1.45 !9.0
4: 0 100 11.6 11.50 0.00 0 11.75 0.09 12?02 1291 12$02 8147 56 57 2.26 0.03 66.2

6: 0 10 13.6 11.50 0.00 0 !!.20 0.51 13414 692 13494 1527 7C01 1. 72 0.!! 69.3

7: 20 30 15.1 !!.50 0.00 0 11.20 0.45 13949 455 13949 10'A GC04 1.74 0.45 72.1

9: 05 115 17.0 11.50 0.00 0 10.37 0.37 14415 465 14415 1193' 1260 1.55 0.37 74.5

!!: 5 100 lo.0 11.50 0.00 0 12.91 0.29 14861 446 14361 13265 10!!0 1.37 0.29 76.3

13: 0 % 20.6 11.50 0.00 0 6.23 0.2 14993 131 14993 14357 11402 1.31 0.22 77.5

14: 0 60 21.6 11.50 0.00 0 10.06 0.20 15116 103 15116 !!047 1:006 1.25 0.20 78.2

{ 15: 0 60 22.6 11. ',0 0.00 0 !!. 0 0.13 15:41 125 15241 15737 12673 1.20 0.13 79. 3

16: 0 60 23.6 11.50 0.00 0 11.45 0.16 15257 !!6 15:57 164:7 13364 1.:4 0.16 78.4t. ;

17: 0 60 24.6 11.50 0.00 0 11.62 0.15 15462 105 15442 17117 14063 1.09 0.15 $0.0

19: M l'0 27.1 11.50 0.00 0 10.60 0.13 15474 211 15474 !?S42 1"E 5 1.00 0.13 91.1g.x
h Z: 30 60 09.1 11.'0 0.00 0 10.55 0.12 1!754 79 15754 19'32 16 ?3 0.?6 0.12 31.5
* 21: 20 60 ?.1 11.50 0.00 0 9.60 0.11 15322 67 158:2 002 2 16344 0.91 0.11 ?!.3

22: 20 60 30.1 11.50 0.00 0 11.02 0.11 1995 73 15895 20912 175:5 0.70 0.11 32.2

23: 0 20 30.6 11.50 0.00 0 13.61 0.10 15939 44 15939 2157 17o34 0.38 0.10 92.4

04: 0 60 31.6 11.50 0.00 0 11.23 0.10 16007 68 16007 21947 19603 0.36 0.10 ?2.3

1: 0 60 32.6 11.50 0.00 0 ' 15.00 0.09 16092 34 16092 0637 19503 0.22 0.04 31.2

I :: 0 60 33.6 11.50 0.00 0 11.76 0.08 16154 61 16154 23327 20214 0.79 0.00 33.5 .

2: 0 60 24.6 !!.50 0.00 0 11.15 0.08 1639 54 16:09 24017 20854 0.77 0.00 ??.3

4: 0 60 25.6 11.50 0.00 0 10.74 0.07 16:59 +9 1653 24707 |1529 0.75 0.07 34.1

5: 0 60 26.6 11.50 0.00 0 10.58 0.07 16 % 4 45 16304 05397 22164 0.73 0.07 34. 3

6: 0 60 37.6 11.50 0.00 0 10.26 0.06 16345 41 16345 06087 C790 0.71 0.06 14.5

3: 15 135 39.9 11.50 0.00 0 10.91 0.05 164")0 34 16430 27640 04:40 0.67 0.05 35.0

10: 15 120 41.9 !!.50 0.00 0 16.59 0.05 16531 100 16531 09000 :62?2 0.63 0.65 2".'
1: 0 45 42.6 11.50 0.00 0 10.73 0.04 1624 5 1624 00537 26717 0.41 0.04 i!.6
12: 0 60 42.6 11.50 0.00 ' O 6.19 0.04 16572 13 16572 00227 270:34 0.61 1.04 :5. 7

12: 20 20 s4.0 0.00 0.00 0 3.99 0.05 16'76 4 16'76 20:27 27:69 0.61 0.05 -:!. *
13: 0 40 44.6 0.00 0.00 0 2.5:5 0.05 1622 5 16532 20:27 2733 0.60 0.05 !*.?
3: 20 10 45.1 0.00 0.00 0 3.04 0.05 16537 4 16587 20C7 27275 0.40 0.05 i'.3

g 14: 0 20 45.6 0.00 0.00 0 1.64 o.05 16590 2 tt.590 20227 74:4 0.10 0.05 !!. !
.4 ;4: 20 20 46.1 0.00 0.M 0 1. 4; 3.06 16592 2 :t'92 0007 27466 0.t0 a.06 ?!. ?
'

::: 0 00 46.6 0.00 0.00 0 1.18 0.06 16'15 2 :6'05 302^7 :7!02 0.i0 0.26 ;'. :
;9: 0 190 49.6 0.00 0.00 0 0. 2 0.07 16c02 7 16602 2027 7607 0.:0 0.07 :' )

.
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g. .
,

g :tN NO: 1 CG77ER FILO7 Pt;#7 40E 1
HLN PCGIC7 NO. 3055.C0

?C . NET CLN C'7! Ctrl 'E
CLM UZ8 SUT8 U308 SU308 m SU308 VCt. VOL 'J308 UX:3 Pr.NT

7:?'E D7 7!?E SFSAY SPCAY SFPAY ER ER ER ER EFFL SNY ER EFFL EFFL ;EC
'1IN @S LMIN 0/L 0 L/ MIN 0/L 0 G 0 L L 0/L G/L

19: 45 0 0.0 4.70 0.00 0 0.00 0.00 0 0 0 0 0 0.00 0.00 0.0
n 22: 30 165 2. 7 4.70 0.00 0 0.00 0.00 0 0 0 775 0 0.00 0.00 0.3

{ 23: 15 45 3.5 4.70 0.00 0 1.66 5.37 402 402 402 797 74 !.37 5.37 !.6
24: 0 45 4.2 4.70 0.00 0 1.83 5.34 S43 441 343 !!99 157 5.35 ~5.34 3. 4
0: 00 20 4. 7 4.70 0.00 0 2.02 5.32 1167 323 !!67 1339 213 5.24 5.r 4. 7

{ 1: 0 "|0 5. 2 4.70 0.00 0 2.05 5.38 1499 D2 1499 1480 279 5.35 5.39 6.0
t 1: M 00 5. 7 4.70 0.00 0 2.09 5.45 1S41 342 1841 1621 242 5.37 5.45 7. 4

:: 0 20 6.2 4.70 0.00 0 2.06 5.55 2219 377 r!9 1762 410 5.40 5.55 3. 2
i- 2: 20 30 6. 7 4.70 0.00 0 2.78 5.65 691 472 :691 1903 494 * 44 5.65 10.3.

3: 0 30 7.2 4.70 0.00 0 3.10 5.55 r08 516 3200 2044 587 5.46 5.55 12.9
-

4: 0 60 8.2 4.70 0.00 0 3.30 5.35 4432 1223 4432 2r6 915 5.43 * 35 17.9.

5: 0 60 9.2 4.70 0.00 0 4.12 4.74 5606 1174 5606 2608 1063 5.27 4.74 22.6
6: 0 60 10.2 4.70 0.00 0 4 20 4.13 6651 1045 6451 2990 1315 5.05 4.!3 26.3
9: 15 135 12.5 4.70 0.00 0 4.67 2.97 Z:6 1975 3526 35:5 1944 4.33 2.97 34.4

10: 15 100 14.5 4.70 0.00 0 4.73 2.39 0936 13*9 0986 4039 2515 3.93 0.39 39.9
12: 0 105 16.2 4.70 0.00 0 4.36 1.38 10751 364 10751 4582 2973 3.61 1.38 43.4
14: 0 100 18.2 4.70 0.00 0 4.69 1.*0 11458 737 114S3 5146 2537 3.24 1.30 44. 4
15: 45 105 20.0 * 00 0.00 0 4.38 1.00 12108 619 12108 5671 4049 2. 73 1.00 43.9.

20: 0 255 24.2 5.00 0.00 0 4.97 0.96 13330 1222 13330 6946 5318 2.50 0.96 53.1
r: 0 120 26.2 5.00 0.00 0 5.01 0.35 13342 511 13342 7544 5920 2.33 0.35 55.9

g{
'4: 0 1:0 23.2 5.00 0.00 0- 5.05 0.73 14298 446 14293 S144 6527 2.19 0.73 57.7
:: 0 1:0 30.2 5.00 0.30 0 4.51 0.66 14650 361 14650 3746 7063 2.07 0.66 59.2
4: 0 120 r.2 5.00 0.00 0 4.62 0.60 149S4 334 14994 9346 7623 1.06 0.60 M.56: 0 1:0 34.2 5.00 0.00 0 4.98 0.53 15204 320 15304 9946 3222 1.36 0.53 61.3,

8: 45 165 37.0 5.00 0.00 0 5.05 0.44 15674 369 1*674 10771 9056 1.73 0.44 63.3,-
*" 10: 0 75 38.2 5.50 0.00 0 4.77 0.43 15329 154 15829 !!!S4 9414 1.68 0.43 63.9

12: 0 100 40.2 5.50 0.00 0 4.34 0.41 16071 242 16071 11844 9995 1.60 0.41 64.9
( !4: 0 10 42.2 5.50 0.00 0 5.03 0.40 16313 241 16313 12504 10599 1.53 0.40 65.9
L 17: 0 190 45.2 5.00 0.00 0 5.55 0.37 16438 375 16688 13404 !!!98 1.43 0.37 67.4

!?: 0 60 46.2 5.00 0.00 0 5.21 0.36 16804 !!5 16804 13704 !!911 1.41 0.36 67.9

19: 0 60 47.2 5.00 0.00 0 4.66 0.25 16903 99 16903 14004 12190 1.33 0.35 63.3 .

21: 0 120 49.2 5.00 0.00 0 5.13 0.32 17106 202 17106 14404 12907 1.33 0.32 69.1
23: 0 100 51.2 5.00 0.00 0 5.07 0.30 17290 184 17290 15204 13416 1.03 0.30 69.3

[ 24: 0 60 52.2 5.00 0.00 0 5.07 0.29 17373 % 17378 15504 137 0 1.26 0. 29 70.2
s 1: 0 60 53.2 5.00 0.00 0 4.00 0.27 17458 79 17453 15904 14009 !.:4 0.:7 70.5

3: 0 120 55.2 5.00 0.00 0 5.53 0.25 17625 166 176 5 16404 14673 1.00 0.25 71.2
g *: 0 1:0 57.2 5.00 0.00 0 4.38 0.23 17760 135 17760 17004 !! 53 1.:6 0.03 71.7
[ 7: 0 120 59.2 !.00 0.00 0 4.79 0.21 17 % 1 100 17381 17604 !!323 1.12 0.:! 72.2

i: 0 10 61.2 5.00 0.00 0 4.31 0.19 17?91 109 17991 18:04 16411 1.09 0. M 7*.7
11: 0 120 63.2 5.00 0.00 0 4.23 0.16 18077 35 19077 18304 16919 !.06 0.16 73.0

3: 0 100 65.2 0.00 0.00 0 4.70 0.15 18166 99 13166 18804 17483 1.03 0.15 7?. 4
15: 0 100 67.2 5.00 0.00 0 3.89 0.14 13036 67 13236 19404 17050 1.01 0.14 71. 7
17: 0 120 49.2 5.00 0.00 0 4. *2 0.13 | MIS $2 13318 00004 19'42 0.:9 0.:3 74.0g,:

gf !$: 0 100 71.2 5.00 0.00 0 4.79 0.13 tr95 77 183o5 20604 li!!7 0.26 0.13 74.3~

21: 0 1:0 72.2 5.00 0.00 0 5.09 0.12 13474 78 13474 :!:04 19723 0. 23 0.12 74.6
: 0 60 74.2 0.00 0.00 0 4.37 0.!2 19507 23 13507 21:04 19041 0. 72 0.12 74.3| 23: 0 60 75.2 0.00 0.00 0 0.25 0.13 13*:6 13 13526 :::04 20126 0. 72 0.13 74.3 .= 24: 0 60 76.2 0.00 0.00 0 1.48 0.14 13539 13 13529 01204 M2:5 0.21 0.14 72. 2
1: 0 60 77.2 0.00 0.00 0 1.04 0.15 18'49 9 13549 :!:04 20278 0.31 0.!! 74.3

1 '

2: 0 60 73.2 0.00 0.00 0 0.77 0.16 12557 7 :3557 21:04 2 ort 0. 21 0.16 '.0
8-20
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l.
. .

RtN W 12 C077ER PILOT PL;WT ?W 2
H'M PRGJECT NO. 3055.00 .

f .ET NET CLM C'Jf CLM %T'

t C!J1 LCOS SLCC8 (COB 9J008 m SUJC8 VOL Wil U:03 M PCNT
TW DT Tilf JCAY SPCAY SPPAY EIFL EFFl. EFFL EFFL EFR ' 'AY EFR EFR EFR FEJ

MIN FNS UMIN 0/L 0 UMIN G/L G G G L L Oft, gjt

'

3: 0 60 79.2 0.00 0.00 0 0.65 0.17 18564 6 1M64 01:04 3 364 0.01 0.17 7!.0
48 0 60 80.2 0.00 0.00 0 0.50 0.17 1E69 5 19'69 21:04 M274 0.11 0.17 75.0g
*: 0 60 31.2 0.00 0.00 0 0.45 0.18 '8574 4 19574 21:04 M421 0.90 0.18 75.0
68 0 60 32.2 0.00 0.00 0 0. '|S 0.18 1E 4 18578 2134 20444 0.90 * 0.18 75.0
7: 0 60 33.2 0.00 0.00 0 0.33 0.19 18582 3 13'82 21M4 00164 0.00 0.19 75.1
3: 30 90 S4.7 0.00 0.00 0 0.:9 0.19 19587 5 18537 21:04 |0490 0.M 0.19 75.1
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f* :?.1 v : 13 #0T''E2 8!LO7 P.;.N7 r! ' ,

* % N % E 7 'a). ;0'5.00

( 'ET NET 0?! C'/t ' ' "
NE7

( C?? UT8 9J2m U203 E 03 V'C8 M 09 Xt. WL 6:3 '.' T 3 :.:97
T:?E 07 7!.*E iPegy gpepy spcAv grpt g:=, g:c, gym, Erc, jpcAy g:p, ...; . . . . , . . . ,

"IN HR$ L/"!N G/L G L/P!N G/L 0 0 G L L G/L 0/L

17: 0 0 0.0 16.*0 0.00 0 0.00 0.00 0 0 0 0 0 4.00 0.00 0.0"*

11: 0 to 1. 0 16.'0 0.00 0 0.00 M0 0 0 0 290 0 0.00 0.00 0. 0

@ 13: 0 0 :.0 16.50 0.:0 0 0.'S 1.07 0 0 0 o40 0 0.00 1.07 0.0
C !?: 20 20 1.! 16.50 0.00 0 0.55 1.57 26 26 06 14.?$ 16 1.57 1.!? 0.1

1?: 0 #0 2.0 16.50 0.00 0 1.22 2,08 103 76 103 !cf0 53 1.42 2.03 0.!
!?: 20 3) 2. " 16.50 0.00 0 3.:0 2.97 28 235 ?33 2475 149 2.!? 2.57 1. )-r

20: 0 20 2. 0 16.*0 0.00 0 !.59 ?.26 1026 6 43 1036 ?)70 21 7 ?. 6 ?.*6 !. 2
20: 20 30 3.5 16.'0 0.00 0 10.45 ?.31 2224 1197 2224 2465 631 3.!4 3.31 !!.2
21: 0 20 4.0 16.50 0.00 0 10.20 3.77 ?390 !!!6 33+0 2H0 237 ?..t 1 2.77 17.0

,

21: 20 20 4. 5 16.50 0.00 0 10.77 3.46 4510 1120 4510 4455 1261 ?.!7 3.46 22.7

20: 0 00 5. 0 16.50 0.00 0 12.21 3.14 22 1:51 W: 40'0 1627 ?.47 ?. 4 ?. !
22: 20 20 !. 5 16.50 0.00 0 13.00 2.73 676 1101 6763 544' 20 23 ?. 24 2.73 2'.0
23: 0 30 6.0 16.50 0.00 0 13.08 2.41 7735 971 77'5 5910 23:5 ?. :3 2.41 '9.?
2?: 20 30 6. 5 16.50 0.00 0 14.63 2.05 36M 103 ?633 6435 2?64 ?.01 2.05 4 ?. 4

24: 0 20 7.0 16.'0 0.00 0 12.'5 1.69 2;?7 643 2237 $U0 2:47 2. !6 ' ti 26.7.

24: 20 20 7. 5 16.'O 0.00 0 12.52 1.45 2334 546 >?34 74 ' 24 23 0.7! .45 42.5
- 1: 0 20 ?. 0 it.50 0.00 0 13.41 1.0 10'09 675 10509 7009 4175 2.!! '" "i

1: 20 20 !. ! 16.50 0.00 0 17. 2 0. 79 :10:4 5!5 1:0 4 341' 4696 .24 0.?o 55.!
2: 0 20 ?. 0 16.'O 0.00 0 13.26 0.76 11457 4?2 11457 !*10 !:52 2.:7 0.~6 57.
3: 0 60 10.0 :6.50 0.00 0 16.20 0.67 12114 656 12114 2900 6:40 !.34 0.37 14.?

4: 0 60 1.0 16.50 0.00 0 12.08 0.!7 1532 418 C572 10800 69t6 1. 72 0.'? t?.!( !: 0 to 12.0 t i. *0 0.00 0 14.15 0. 42 1:042 410 17-42 !!?9) 73:! !.t5 0. 4? i5.1
*' 6: 0 60 13.0 16.50 0.00 0 14.?S 0.29 17:00 247 !?:00 1:070 2708 '.!: 0.23 t6. 3

7: 0 60 14.0 16.50 0.00 0 15.05 0.24 125?? ?03 1%M 13860 16:1 1.41 0.24 63.4

|ii ?: 0 60 !.0 16.50 0 'O 0 16.17 0.29 1294 :?5 1*??4 1450 10532 :.21 0.:o 62 4
10: O CO 17.0 16.50 0 .0 0 16.68 0.19 14233 293 1433 16300 1 '.34 :.13 0.11 71. ?.

11: 0 60 19.0 16.50 0.W 0 18.16 0.13 14484 201 18434 17C0 2674 1.05 0.:3 72.4
g 12: 0 60 19.0 16.50 0.00 0 17.00 0.17 14660 175 14MO 19810 14694 0.?i 0.17 7?. 3

{ 12: 45 45 19.7 16.*0 0.00 0 17.00 0.16 14733 1:3 14703 19 " 2 !!".!* 0.;5 4.:6 74.4
::: 0 15 20.0 0.00 0.00 0 12.70 0.15 14813 20 14813 19552 15649 0.24 0.1* 74.5

| 14: 0 50 21. 0 0.00 0.00 0 6.*0 0.14 14?69 54 14869 10 " 2 !!039 0.42 0.!* 74.3
a 1!: 0 60 22.0 16.!O 0.00 0 4.09 0.14 14904 ?5 14504 20'42 :t ?5 0.11. 9.:4 7'. 0 .

16: 0 60 23.0 16.50 0.00 0 12.00 0.14 15007 102 t'007 *1!32 17005 0. 93 0.:4 7'.5
17: 0 10 24.0 16.50 0.00 0 16.24 0.:2 15132 104 15122 22! 2 170?0 0.34 0.12 7t.:
!?! 0 !0 .7. 0 16.50 0.00 0 15.!6 0.11 15:27 104 15:27 2251 :39:4 0.$0 0. 1 76.7
;?: 0 60 26.0 16.50 0.00 0 l'.33 0.10 15231 23 15331 24502 !:?!4 0. 7 3.19 .;

20: 0 60 27.0 16.50 0.00 0 15.02 0.0a 15419 37 1:419 *!442 ;07?9 3.74 9. *:4 ":
( 21: O e4 29.0 16.*0 0.00 0 13.43 0.08 1:485 66 !!45 26432 21!:6 0.71 ' ?? ")

.

. .

L 2: 0 10 22.0 16.!0 0.C0 0 16.10 0.07 15554 69 !"5'4 07472 rit: 0.:3 0. ? ? '.2
2:: 0 to 20.0 16.'O 0.00 0 16.42 0.06 !!$15 65 ;!614 ??t62 3 !43 4. n '.'t ~:

.

04: 0 to 31.0 16.*0 0.00 0 16.00 0.05 15676 56 !!676 3 452 24?C ^ e? ' :' ~!. ). .

:: 0 60 22.0 0.^0 0.00 0 3.31 0.}5 !!703 26 *703 234!2 '01' 6.t2 3. ' " ".0
:: 0 :0 23.0 0.00 0.N 0 2.63 0. )5 1915 C 1915 29452 :!!:4 0.'; .^! 73 ;

hI
*

.: 0 t0 4.0 0.00 0. )) 0 2.07 0.0' 1922 7 !U 2 *24!2 !!i!4 3. -2 3. ' 5 ' . '
h 4: ^ :0 :!.0 0.00 0.00 0 1.40 0.04 !"7:7 5 1*707 2:4!2 24?; '. :: "'t '..

!: 0 10 16.0 0.00 0.00 0 1.01 0.;6 1 '''3 3 1573: ??a!2 !!* >2 9.t; ^-- '..

I
. :0 ...g a. . .M 0.'O 0 ^ "ao ^, . '. 6 ' ". i ." 4 ' "". 4 ' " . " . . .' ". 4 "s ^ '' ^a '

.- '..~. s . . .. . . . . . . .. . . . .

*: 0 10 29.0 0.00 0.00 0 0.61 0.06 1926 2 1976 54!2 2'!3 0.31 .h :.: .

!* 0 i0 !$. ] 0.00 0.00 0 9.61 0. 06 !"33 : *733 204!: 26D ;. : .:t '.
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--

I*
i QN T: 14 C077ER f!LO7 WW7 WE '

HIM PR1EC7 NO. ~055.00
.

g 'ET NET M M M 'E7
[ M U203 3U308 E8 SU3CS U308 SU303 VQ. VG. U303 U:03 TO7

T:M 07 7D'E SFCAY SPCAY SF*AY ER. EFFL ER. ER. ER. SP N ER. ER. ~R. FEC
MIN ms L/ MIN G/L G L/ MIN G/t. G G G L L 0/L 0/L

15: 20 0 0. 0 1.40 0.00 0 0.00 0.00 0 0 0 0 0 0.00 0.00 0.0
23: 0 450 7. 5 1.40 0.00 0 0.32 1.27 470 470 470 630 36) 1.27 1.27 3. 6

r3 23: 30 30 3.3 1.40 0.00 0 0.95 1.29 506 36 506 672 397 1.07 1.23 2. 8
h 24: 0 30 3. 5 1.40 0.00 0 0.9 1.29 529 22 529 714 415 !.27 , 1.23 4.1

24: 30 30 9.0 1.40 0.00 0 0.43 1.61 549 21 549 7*6 429 1.29 1.61 4.3
1: 0 30 9.5 1.40 0.00 0 0.34 1.93 569 19 569 79 438 !.29 1.?1 4. 4
1: "|0 30 10.0 1.40 0.00 0 0.32 2.35 5 92 22 "92 340 447 1.72 2.35 4.6
2: 0 30 10. " 1. 40 0.00 0 0.31 2.76 613 26 618 332 457 !.35 2.76 4. 3:: 30 30 !!.0 1.40 0.00 0 0.33 3.00 649 30 649 0:4 467 !.~G 3.00 !. 0
3: 0 30 11.5 1.40 0.00 0 0.36 3.24 635 35 685 766 478 !.43 3.24 5.3

4: 0 60 12.5 1.40 0.00 0 0.45 3.03 767 ?2 767 0f0 505 1.!! 3.03 6.3
*: 0 60 13.5 1. 40 0.00 0 0.36 2.32 413 145 913 !!34 557 !.63 2.32 7.1
6: 0 M 14.5 1.40 0.00 0 1.20 2.61 !!03 199 !!03 1:13 630 1. 75 2.61 3.6
7: 0 60 15.5 1.40 0.00 0 1.23 2.40 !?30 177 1230 1302 704 1.31 2.40 10.0
4: 0 120 17.5 1.40 0.00 0 1.29 2.49 1697 416 1697 1470 370 !.?4 2.41 13.1:: 0 100 19.5 1.40 0.00 0 1.33 2.58 2113 415 21 3 1633 1031 2.04 2.53 16.5

13: 0 100 21.5 0.00 0.00 0 1.33 2.47 2542 4:9 242 1623 11'2 2.13 2.67 19.3 '15: 0 10 23.5 1.40 0.00 0 1.15 2.77 2925 :32 2925 1306 1:30 2.19 2. 77 22.317: 0 1:0 M5 1.40 0. M 0 0.93 2.9 3213 238 3:13 1974 1442 2.22 0.57 25.119: 0 10 27.5 1.40 0.00 0 2.13 2.38 33:4 610 3324 2142 1693 2.25 2.03 22.1

2'' 0 120 29.5 1.40 0.00 0 1.22 2.03 <!S4 362 4196 2010 ISU :.25 2.03 22.722: 01:0 31.5 !.40 0.00 0 1.31 2.15 4527 340 4527 0473 2015 2.24 2.15 35.4
.. 1: 0 1:0 23.5 1.40 0.00 0 1.23 2.02 4838 310 4833 2644 :!69 2.M 2.02 37.33: 0 100 ~5.5 1.40 0.00 0 1.34 1.33 5143 305 5143 03!4 2??0 2.20 1.33 40.2n 5: 0 100 37.5 1. 40 0.00 0 1.32 1. 75 '4 73 279 "423 :*32 2489 2.17 1.75 42.4h 7: 0 1:0 39.5 1.40 0.00 0 1.36 1.66 5696 272 5696 3150 2653 2. !4 1.66 44.54: 0 1:0 41.5 1.40 0.00 0 0.90 1.58 5867 171 5867 3313 2761 0.12 !.'3 45.8!!: 0 120 43.5 1.40 0.00 0 0.84 1.49 6017 150 6017 3436 2342 2.10 1.49 47.014: 0 190 46.5 1.40 0.00 0 1.13 1.35 6:07 :39 6307 372) ?075 2.05 1.25 49.316: 0 10 48.5 1.40 0.00 0 1.18 1.34 6498 190 6499 3906 3218 2.01 1.34 50.3

I
19: 0 10 50.5 1.40 0.00 0 1.13 1.32 6636 ISS 6686 4074 ?360 1. 79 1.22 52.320: 0 120 52.5 1.40 0.00 0 1.00 1.30 6876 139 6876 4:42 3:05 1.16 1.30 53. 7

-

2:: 0 100 54.5 !.30 0.00 0 1.27 1. 23 7074 197 7074 4391 %'8 1.43 1. 23 55.324: 0 120 '6.5 1.40 0.00 0 1.20 1. 4 7253 179 7:53 4566 0802 1.70 1.;4 f6.7
2: 0 10 'S.5 1.40 0.00 0 1.27 1.00 7437 134 7437 4734 ?955 1.33 !.00 59.1
4: 0 1:0 60.5 1.40 0.00 0 1.29 1.16 7617 179 7617 4102 4109 1.35 1.16 59.5

-

6: 0 :*0 62.5 1.40 0.00 0 1.23 1.12 7734 166 7734 5070 4:*3 !.32 :.12 40.3

L
3: 0 IM 64.5 1.40 0.00 0 1.31 1.09 79 9 172 7557 5:08 4416 1.30 1.09 62.210: 0 100 66.5 1.20 0.00 0 1.40 1.06 1135 179 3135 !406 4534 !. 77 !.06 t?.612: 0 !M 63.5 1.40 0.00 0 1. ':5 1.03 ?303 167 3303 5574 4747 !. 74 :.03 i4.0

f 14: 0 !:0 70. 5 1.40 0.00 0 29 1.00 $471 167 3471 '74 4115 :. 7: :.M i4.2" !6: 0 120 72.5 1. 40 0.00 0 1.39 0.?5 3630 159 ?630 !?!0 50?2 1. .: ) }. :5 67.'
if: 0 1:0 74.5 1. 40 0.00 0 1.05 0.91 9763 137 3768 6073 5232 !.37 0.11 4$ .5

$. 20: 0 120 76.5 1.40 0.00 0 !.22 0.37 3395 127 3595 6:46 ?379 1.e5 ).37 6i. !d 2:: 0 1:0 73.5 1.40 0.00 0 1.:4 0.32 1010 :4 4010 6414 !!!6 :.:3 ?. !: 71.424: 0 120 80.5 :. 40 0.00 0 1.15 0.30 it:0 1:0 ?!M 6532 '455 !.31 3. 30 71. 3
g :: 0 100 32.5 1.40 0.00 0 1.20 0.77 9232 111 0:22 6750 99 1.!? ,.7 7: :*

g 4: 0 !M 94.5 1.40 0.00 0 i.13 0.78 7337 105 1337 6913 5441 1. '7 0.74 73.0 -

:: 0 M 24.5 1.40 0.00 0 1.24 0.71 4444 106 1444 7086 .:041 :.*5 ). 't ":
3: 0 !M 38.5 1.30 0.00 0 !.23 0.69 i!48 103 ?!a8 7:42 1:39 1.53 0.14 - 74.-

.
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. .
f2N @ 14 00T G PfLOT R;hi WE : -

HLN PMICT NO 305.00

f .ET NET CM Cn C21 'E7'

4 Ctt! 28 SU308 U300 50008 m SU303 'A1. WL M U:08 F07
7IME DT TIME SPcAY $F*AY $F'AY EFR. EFR EFR EFFL EFR SPCM EFR EFR E:R EC

MIN HRS L/ MIN 0/L 0 L/ MIN 0/L G G G L L G/L 0/L

10: 0 100 00.5 1.00 0.00 0 1.45 0.67 9666 117 9M6 7309 6414 1.50 0.67 '5.6
10: 0 100 92.5 1.00 0.00 0 1.24 0.65 9764 99 9764 754 t!63 ! .13 0.65 76.3g

'; tt: 0 100 94.5 1.30 0.00 0 1.30 0.63 9863 99 9863 7710 67:0 1. 46 0.e3 77.1b 16: 0 100 96.5 1.30 0.00 0 1.26 0.62 99"A 94 9958 7866 5372 1.44 , 0. 6 77.3
!$: 0 1^0 99.5 1.00 0.00 0 1.30 0.60 10052 94 10052 8000 70:3 1.43 0.60 78.6

[ 20: 0 120 100.5 1.30 0.00 0 1.00 0.57 10126 33 10136 3173 7173 1.41 0.57 71.2

[ 22: 0 120 102.5 1.00 0.00 0 1.25 0.55 10219 32 10219 8334 73 3 1.39 0.55 79.9
04: 0 1:0 104.5 1. 0 0.00 0 1.29 0.52 10300 31 10300 3400 7473 1.37 0.52 90.5
:: 0 100 106.5 1.00 0.00 0 1.09 0.49 10379 77 10373 3646 7604 :5 0.49 ?!.!
4 0 100 108.5 1.00 0.00 0 1.31 0.48 10454 76 10454 3802 7792 1.24 0. 43 31.7

6: 0 1:0 110.5 1.30 0.00 0 1.30 0.48 10*J0 75 10530 9953 7949 !.30 0.43 92.3
3: 0 1M 112.5 !.30 0.00 0 1.24 0.47 10600 70 10600 9114 3093 1.00 0.47 32.9
50: 0 10 !!4.5 1.00 0.00 0 1.21 0.46 10668 67 10M8 9270 ?:44 1.:9 0.46 83.4
12: 0 100 !!6.5 1.20 0.00 0 0.38 0.45 10716 43 10716 1426 MO !.23 0.45 73.3
14: 0 100 119.5 1.30 0.00 0 0.60 0.45 12749 33 10749 i'A2 34:3 i.:7 0.45 84.0
16: 0 120 100.5 1.30 0.00 0 0.39 0.44 107'1 21 10771 9733 3471 L27 0.44 34.2
19: 0 :20 120.5 1.20 0.00 0 0.69 0.44 10907 34 10807 ot?4 654 t.06 0.44 $4.5
00: 0 100 1:4.5 1.30 0.00 0 0.76 0.43 10847 39 10847 100$0 3645 1.25 0.43 34.3
22: 0 100 126.5 1.30 0.00 0 0.74 0.40 1C896 43 10896 10^06 37'd 1.24 0.42 35.2
24: 0 1:0 129.5 1.30 0.00 0 1.33 0.42 10964 68 10964 10342 5913 1.22 0.42 35.7

:: 0 10 1 0.5 1.00 0.00 0 1.42 0.41 11036 71 11036 10*19 ?C40 1.21 0.41 36. 3
4: 0 1:0 132.5 1.30 0.00 0 1.33 0.40 11102 64 !!!02 10674 *:'6 1.19 0.40 ?6. 3'
6: 0 10 134.5 1.40 0.00 0 1.35 0.08 11!64 63 111M 10842 9419 1.13 0. 3 97.3

12: 20 390 141.0 0.00 0.00 0 1.33 0.33 11339 173 !!339 10842 M41 1.14 0.33 ?8.7

f 13: 00 60 142.0 1.10 0.00 0 1.29 0.32 11365 '5 !!365 10o09 10018 1.13 0.4 93.8
.4 14: 0 30 142.5 1.29 0.00 0 1.:S 0.32 11377 12 !!377 10946 100'6 1.13 0.32 M.7

!S: 30 270 147.0 1.50 0.00 0 1.50 0.31 11503 125 11503 11351 10461 1.09 0.31 ??. 3
g 22: 20 240 151.0 1.5 0.00 0 1.25 0.29 11593 99 11593 11651 10762 1.07 0.09 So.6

[ 7: 30 !40 160.0 1.24 0.00 0 1.23 0.:6 11769 176 117e9 103 1 11400 :.02 0.06 90.0
3: 20 e0 161.0 0.00 0.00 0 1.23 0.26 11788 19 !!788 1:321 11504 1.02 0. 6 92.2

9: 15 45 161.7 1.20 0.00 0 1.23 0.25 11303 14 !!S03 1:375 !!!60 :.02 0. 5 02.3
^0: 30 675 173.0 1.23 0.00 0 1.23 0.21 11993 130 !!933 tr05 123o2 0.26 0.21 73. 7

..

7: 10 640 133.6 1.23 0.00 0 1.23 0.19 12134 150 12134 13992 13131 0.92 0.19 94.9
17: 0 590 193.5 1.23 0.00 0 1.23 0.16 12255 10 12255 14713 13907 0.33 0.16 1".3| 7: 0 :.0 207.5 !.24 0.00 0 1.23 0.13 1:391 136 1:391 !!759 14449 0.32 0.:3 26.*
9: 30 90 209.0 0.00 0.00 0 1.23 0.12 1:405 14 1:405 157*9 15060 0.32 0.12 27.0
10: 0 90 210.5 0.00 0.00 0 1.20 0.12 1:4:3 13 12413 15759 15163 0.31 0.!: 17.:[ 11: 40 ;00 212.1 0.00 0.00 0 0.35 0.!! 1:429 10 1:423 15759 !!33 0.31 0.11 27.2
14: 0 140 214.5 0.00 0.00 0 0.58 0.12 1:439 10 t*439 157'o 1* 35 a.?! 0.12 s7. 3J
17: 00 210 219.0 0.00 0.00 0 0.04 0.14 1:449 10 1:449 C'3 15403 0.30 0.14 n.'
20: 0 150 200.5 0.00 0.00 0 0. 6 0.15 1:455 6 1:455 15759 15447 0.30 0.15 27.4

e
t$

I -
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' C.h '80: 12 007'B P!LO7 FU.WT '4E :
'

,

MN net? NO. 00:5.00
.

g 'ET NE7 03 OJ c's '47

[ Om G8 91T8 CS S 2 08 C3 2CG 'A A M09 V303 :N
7!?! 07 7!P.E iMAY 98AY 75AY ER ER ER ER ER 9eaY ER E=L E=L :E:

FIN FRS L/ MIN 0/L 0 L/ MIN 0/L 0 0 G L L 3/L G/L

16: 30 0 0.0 4.00 0.00 0 0.00 0.00 0 0 0 0 0 0.00 0.00 0.0
00: 45 35 4. 2 4.00 0.00 0 0.00 0.00 0 0 0 10M 0 0.00 0.00 0. )

n !: 'O 45 5.0 4.00 0.00 0 0.16 0.* 6 6 6 120 7 0.41 0. 21 0.0
y 22: 0 20 5.5 4.00 0.00 0 0. 44 1. 7 29 22 29 1300 :0 1.40 1.67 0.0

0: 00 20 6.0 4.00 0.00 0 0.49 '.. a4 65 26 65 1440 ~5 1.33 * 2.44 0.!
23: 0 30 6.5 4.00 0.00 0 0. 53 3.02 !!3 43 111 l'60 !! 2.00 ?.02 9. 3

f 22: 20 20 7.0 4.00 0.00 0 0.76 3.61 196 32 196 1650 74 0.63 2.61 1.5
s 04: 0 20 7.5 4.00 0.00 0 1.47 3. 73 370 174 370 1300 !13 ?. :2 3. 23 ?. )

04: 30 20 3.0 4.00 0.00 0 1.70 4.26 '!0 210 !39 19^0 it' ?. 44 4. :'. 4.7
:: 0 30 3.5 4.00 0.00 0 2.14 4.29 365 276 565 Z40 M4 ?. 5 0 4. ? .;

1: :0 20 9. 0 4.00 0.00 0 2.31 4.33 !!66 201 !!!6 !!!0 203 ?. 34 4.J3 0. 3

:: 0 00 9.5 4.00 0.00 0 2.03 43 1470 304 1470 250 375 1.12 4. 3 ::.'
3: 0 60 10.5 4.00 0. M J 2.64 4.09 21:5 654 21:5 ~!M !?4 1.97 4.09 17.0
4: 0 60 11.5 4. M 0.00 0 2.94 3.32 3 02 6 77 5 02 2760 '!! ?. 23 * ?*. 22.4t.

*: 0 A0 12.5 4.00 0. M 0 3.03 3.55 0460 !57 ?14 '000 !?7 ?.35 3.55 27.6

I.
6: 0 60 13.5 4.00 0.00 0 3.10 3.23 4062 602 4062 K40 im ?. '! $.3 22.5
7: 0 60 14.5 4. M 0.00 0 3.32 2.?: 4723 670 47?3 Mc 131 ' t0 2.2: 17. ?.

10: 30 210 19.0 4.00 0.00 0 3.70 1.31 6146 1813 6146 4700 2?' 2.24 !.31 t). :
!!: 45 75 19.2 4.M 0.M 0 2.34 1. t.1 f431 46 4 6611 463 M73 2.73 :.63 '?. 0
::: 0 15 19.5 3.00 0.00 0 3.34 1.65 67:6 55 67:6 46?0 Or:5 .76 1.65 !?. 3

14: 15 125 !!.7 4.00 0.00 0 4:0 1.40 7503 776 7503 500 Oco9 2.!! 1.40 60.0

[ 16: 30 135 24.0 4.00 0.00 0 4.09 t.15 3139 636 31N '750 !!'0 0. 2$ 1.15 45.1
or 19: 0 150 26.5 4. M 0.00 0 4.48 .37 37:7 5S3 37:7 t360 423 :.07 0.37 69.3

01: 0 120 23.5 4.00 0.00 0 4.01 0.79 9109 312 9109 3340 a i4 1.24 0.72 72. 3o
e 22: 0 1:0 30.5 4.00 0.00 0 3.39 0.71 1442 333 c442 7r0 !!62 !.t 0.71 75.5

- 1: 0 100 32.5 4.00 0.00 0 3.74 0.53 97:6 233 3726 7300 !610 !.73 4.63 77.3
"

3 0 1:0 24.5 4.00 0.00 0 3.65 0.55 0063 241 1963 ::C30 404* 1.64 0.55 71.7
1:0 26.5 4.00 0.00 0 3.41 0.47 10163 195 10163 3760 64!i 1.'7 0.47 31.3.. ,

| 7: 0 100 28.5 4.00 0.00 0 3.73 0.40 10346 182 10246 3:40 ti!3 1.49 0.40 62.7
L 9: 0 100 40.5 4.00 0.00 0 3.37 0.32 10502 l'4 10502 97:0 7:90 1.42 0.32 24.0

g !!: 20 !!O 43.0 4.00 0.00 0 3.98 0.23 10643 140 10643 102 3 7'?7 1.23 0.T3 35.1

| 16: 10 OSO 47.6 4.00 0.00 0 4.42 0.21 10907 264 10'307 1 */.0 C7 1.13 0.21 37.2 .

19: 0 13 50.5 4.00 0.00 0 4.45 0.20 11053 1:1 110"A 1:13 o*5 1.10 0.~0 33. 4
!: 0 100 52.5 4.00 0.00 0 3.78 0.19 11145 36 11145 1:140 10440 1.06 0.10 - 39.1

[ 22: 0 to 53.5 0.00 0.00 0 3.78 0.13 11133 42 1:158 1:6M 1%7 1.04 0.:3 07.5
1: 30 30 57.0 4.00 0.00 0 3,03 0.17 11096 103 11206 13440 1:204 0.:S 0. ' 20. 3
3: :0 :20 '9.0 4.00 0.00 0 3.03 0.16 1:3!4 59 !!26 :o0 1144 7 0. 57 0.16 :0. 2

( !: 30 100 61.0 4.00 0.00 0 2.97 0.15 11411 54 11411 144C0 13:4 0.'4 0.15 21.2

L $: 0 20 61.5 4.00 0.00 0 3.23 0.15 114:6 14 11426 14''a "'" 0.o* 0. 5 i:. 4
7: 20 40 e3.0 4.00 0.00 0 3.45 0.14 11471 45 1 471 ;&G30 1:433 ). 42 2. ' 4 :'.-.

( i: 0 0 $3.5 3.00 0.00 0 3.64 0.!4 1!486 15 1:196 i' W ::!4: 0. ':: '.14 : :
..

= 8: 0 to 64.5 4.00 0.00 0 3.76 0.13 !!'18 11 11!!3 !!:40 |2763 0.30 ^ 19 20. ;.

10: 0 60 e5.5 4.00 0.00 0 3.75 0.13 11:43 3 11'43 !! 130 10:03 v.33 0.!! ::.:
!:! ::: 0 60 66.5 4.00 0.00 0 3.70 0.13 11577 :o ::!77 '73 3216 2.37 0.;; 2 2. -

$ 12: 0 1:0 54 . 5 4.00 0.00 0 4.00 0.!: :1636 !? :6?6 1620 126 :6 '!* 0. :: :: '
.

!!: 0 00 70.5 4.00 0.00 0 4.31 0.11 11696 !? :1646 Its?0 14:1? ). !2 0: .'
17: 0 :00 70.5 4.00 0.00 0 4.13 0.10 1:749 El :74) 17:40 147:0 i.72 a,:0 :!, :

to: 0 :20 74.5 4.00 0.00 0 3. ?7 0.09 117 6 47 1:716 17640 !:37 0. 77 i. :1 :4. * .

::: 0 120 76.5 3.50 0.00 0 2.6: 0.09 11?36 :9 1:20 6 11044 !!tM 0. -' ; :4.

23: 0 :20 78.5 3.50 0.00 0 3.51 0.08 11370 24 1:370 :?430 :6:44 ). 73 ). o S :..
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| '' % CD 'c: 1: ?CT*G P!LST fi./NT "t.~2 -

u MN FS0 107 NO. 3055.00
.

( 'ET NET CIM Cut Cm NET

| CLN G3 Si403 U303 SES V308 34C3 VOL 'iOL U308 C3 07
7!T 3T TI''E JSfY iFSAY $Pegy gypt 97t gypt gy;L gm, ggny gypt gypt 57:t pgc

't!N ms L/ MIN G/L 0 L/ MIN 0/L 0 G 0 L L 0/1. 3/L

1 0 13 20.5 3.50 0.00 0 3.24 t,. 07 !!900 29 !!*00 13900 16445 0.72 0.07 c5. 2
'-

3: 0 1:0 ?2.5 3.50 0.00 0 1.11 0.06 11:09 3 11909 193:0 !$579 0.71 0.06 25. 2
6: 5: 0 100 44.5 3.!0 0.00 0 3.29 0.05 11931 22 !!931 19710 14974 0.70 0.05 M.4
[ 7: 0 100 36.5 3.50 0.00 0 3.32 0.04 11MI 19 11MI |0160 17373 0.ta , 0.04 M.6

3: 0 100 33.5 3.50 0.00 0 3.22 0.04 11967 16 !!957 3 '30 17772 0.67 0.04 M.7
10: 0 60 39.5 3.50 0.00 0 3.46 0.03 11975 7 11975 20790 17?80 0.66 0.03 M.7
11: 0 60 40.5 3.00 0.00 0 3.!: 0.03 !!9'33 7 !!o*3 21:70 13:09 0.65 0.03 5.3
!!! 20 30 * 1. 0 8.00 0.00 0 4.35 0.03 !!?97 4 11987 21510 13340 0.65 0.03 95.3
12: 0 M 91.5 3.00 0,00 0 5.!4 0.03 11992 5 11992 21750 13!06 0.64 0.03 *5.9
14: 0 100 93.5 3.00 0.00 0 6.30 0.02 12014 21 1 014 22710 19323 0.62 0.02 46.1

15: 0 50 44.5 0.00 0.00 0 6.33 0.02 1:0:5 10 1 005 22710 19733 0.40 0.02 96.1
15: 30 20 95.0 0.00 0.00 0 5.23 0.02 1 0:9 4 1:0?? 22710 19??5 0. $0 0.02 16.2
16: 0 00 95.5 0.00 0.00 0 3.64 0.02 1:032 3 1 032 02710 00033 0.60 0.02 96.2
16: 30 20 96.0 0.00 0.00 0 3. 79 0.02 1 005 2 1:035 02710 00152 0.59 0.02 16.2
17: 0 ;0 16.5 0.00 0.00 0 2.35 0.00 1:037 0 1337 %710 00073 0.!? 0.02 46.0

| 17: 30 30 97.0 0.00 0.00 0 2.20 0.02 1 039 1 1:039 22710 3 204 0.59 0.02 16.3
L IS: 0 00 17.5 0.00 0.00 0 !.20 0.02 1:040 1 1:040 3 710 00^53 0.57 0.02 ?6.3

13: 30 30 03.0 0.00 0.Jc 0 1.57 0.02 1:041 1 1341 22710 20406 0.57 0.02 94. 3
19: 0 20 ** 5 0.00 0.W 0 1.01 0.02 1:042 1 1342 2:710 :0442 0.!3 0.02 26. 3.

20: 0 60 99.5 0.00 0.00 0 0.97 0.03 1:044 1 1:044 22710 20$d) 0.53 0.03 76.3;

21: 0 10 100.5 0.00 0.00 0 0.69 0.03 1:046 1 12046 22710 20542 0.53 0.03 76.3
[ 3: 0 60 101.5 0.00 0.00 0 0.50 0.02 12047 1 1347 22710 20579 0.53 0.02 06.3.
F 22: 0 60 102.5 0.00 0.00 0 0.55 0.01 1:048 0 1:043 0 710 206t2 0.53 0.01 26.3
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a AtN N0; 16
COTTER PILOT FUN 7 ME
% N PRO S CT No. ^055.00

.ET NET Clif 0 21 CtB 'E7
'

CJ1 TC8 SM U200 SJ303 UTS SU308 VCL '0L !23 m PCN7.

TIME DT TIME S;ejy spcAY SPRAY EFFi ETL EFFL EFFL EFL SPcAY EFL EFFL EA. REC
MIN WS L/ MIN G/L G L/ MIN G/L G G G L L G/L 0/L

16: 0 0 0.0 26.C0 0.00 0 0.00 0.00 0 0 0 0 0 0.00 0.00 0.0N 17: 0 60 1.0 0.00 0.00 0 0.00 0.00 0 0 0 0 0 0.00 0.00 0.0@ 17: 30 30 1.5 26.00 0,00 0 1.55 3.32 !!4 1 51 154 780 44 3.32 . ?.32 0. 7
13: 0 30 2.0 26.00 0.00 0 7.34 3.32 938 733 738 1560 231 3.32 3.32 4. 7184 30 30 2.5 26.00 0.00 0 14.33 3.26 2339 1401 2339 2340 711 3.3 3.26 11.719: 0 30 3.0 26.00 0.00 0 16.34 3.13 F52 1612 3952 3100 1217 3.24 3.13 19.319: 30 30 3.5 26.00 0.00 0 19.04 2.64 5461 1508 5461 3900 1759 3.05 2.64 27.320: 0 30 4.0 26.00 0.00 0 17.64 2.09 6675 1234 4695 4630 2378 2.31 2.79 33.5| 20: 30 ;0 4.5 26.00 0.00 0 19.62 1.61 7647 952 7647 5460 3 67 2.57 1.61 28.3

1 21: 0 30 5s 0 26.00 0.00 0 27.08 1.13 8572 925 3572 6240 7779 2.26 1.13 42.9

::: 0 60 6. 0 26.00 0.00 0 25.37 0.95 10056 1884 100'4 7200 5322 1.SS 0. ?5 '0. 4
23: 0 60 7.0 26.00 0.00 0 24.39 0.77 !!209 1152 !!209 9360 6325 1.64 0.77 56.204: 0 40 8.0 26.00 0.00 0 26.51 0.63 12218 1008 12:18 10020 3416 1.45 0.63 41.2
1: 0 60 9.0 26.00 0.00 0 29.38 0.49 13078 659 13079 1:480 10149 1.29 0.49 65.52,: 0 60 10.0 26.00 0.00 0 29.01 0.35 13701 623 13701 14040 118*0 1.15 0.35 63.7
3: 0 60 11.0 26.00 0.00 0 27.47 0.22 14064 362 14064 15600 13539 1.03 0.22 70. !
4: 0 60 12.0 3 .00 0.00 0 29.52 0.19 14402 338 14402 17160 15310 0.04 0.19 72.25: 0 60 13.0 .t. 00 0.00 0 25.47 0.16 1465i. 247 14650 19720 16339 0.36 0.16 73. 41 6: 0 60 14.0 26.00 0.CO O 26.60 0.13 14860 210 14860 00:50 13435 0.S0 0.13 74.57: 0 60 15.3 26.00 0.00 0 25.64 0.10 15019 153 15019 21340 19974 0.75 0.10 75.3

( 3: 0 60 16.0 26.00 0.00 0 27.19 0.08 15164 145 15164 23400 21605 0.70 0.08 76.0'- 9: 0 60 17.0 h.00 0.00 0 23.37 0.07 15292 129 15292 24960 ~m3 0.65 0.07 74.69: 30 30 17.5 26.00 0.00 0 21.93 0.07 15339 46 15339 25740 23956 0.63 0.07 76.9$ 10: 30 60 19.5 26.00 0.00 0 22.01 0.06 15424 34 15424 27300 3317 0.60 0.06 77.32 11: 0 30 19.0 26.00 0.00 0 22.87 0.06 15466 41 15466 29080 26003 0.59 0.06 77.511: 30 30 19.5 0.00 0.00 0 22.83 0.05 1505 39 1505 23080 26633 0.58 0.05 77.712: 0 30 20.0 0.00 0.00 0 14.32 0.05 1529 23 15529 28080 27119 0.;/ 0.05 77.313: 0 60 21.0 0.A 0.00 0 6.32 0.05 1552 23 1552 29080 2N27 0.56 0.05 77.713: 30 30 21.5 0.00 0.00 0 5.3 L.05 15561 9 15561 28080 27684 0.56 0.05 73.014: 0 30 22.0 0.00 0.00 0 3E 0.05 1568 6 15563 29080 27800 0.55 0.05 73. 0|
5 14: 30 30 22.5 0.00 0.00 0 2.73 0.06 1573 5 15573 09080 07384 0.55 0.06 73.0

~

15: 0 30 ~23.0 0.00 0.00 0 2.47 0.06 1577 4 1277 2S080 27058 0.55 0.06 79.115: 30 10 23.5 0.00 0.00 0 2.00 0.06 1581 3 15581 23000 29018 0.5 0.06 78.1[ 16: 0 30 24.0 0.00 0.00 0 1.70 0.06 1585 3 1585 23090 9069 0.5 0.06 78.117: 0 60 3.0 0.00 0.00 0 1.3 0.07 1590 5 1590 29080 29144 0.55 0.07 73.1
IS: 0 60 26.0 0.00 0.00 0 1.09 0.07 1595 4 1595 09000 09:09 0.55 0.07 73.2
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i
'*

*OO 17 C077ER P!LC7 PLW7 FEE :
'

h
HN %E07 NO. 20*5.00

( NE7 ?47 M M M ?E7[ C12! LCCS 9.C08 11308 Sr48 tri8 SU308 Wt. 701 'CC3 U201 "CN7.

7:.*E D7 7I'T SPCAY SF9f,Y SPRAY ER. EFL ER. E7L ER. SFC.W ER. :s :=L FE0
NIN ms L/ MIN 0/L 0 L/ MIN G/L 0 G G L L G/L G/1.

11: 20 0 0.0 !!.M 0.00 0 0.00 0.00 0 0 0 0 0 0.00 0.00 0. 013: 0 00 1.5 11.60 0.00 0 0.00 0.00 0 0 0 1044 0 0.00 0.00 0.0

[2
*

13: 'XI 30 2. 0 !!.60 0.00 0 1.04 2.01 63 63 63 1?92 31 2.01 2.01 0.3
14: 0 20- 2.5 1 .60 0.00 0 2.76 2.2 277 214 277 1740 114 2.42 . 2.58 1.6
14: 30 30 3. 0 !!.60 0.00 0 3.86 3.15 643 365 643 20M 230 2.79 3.15 3.S
!!: 0 30 3.5 !!.:4 0.00 0 4.95 3.72 1196 553 1196 0436 373 3.15 3.72 7.1
1*: 30 30 4.0 !!.60 0.00 0 5.23 3.55 1754 557 1754 0734 515 3.27 3.55 10.4
16: 0 30 4.5 11.oo 0.00 0 6.60 3.38 24:5 671 24:5 3122 733 3.30 3.33 :4.3
17: 0 M 5. 5 !!.60 0.00 0 9.40 3.11 4195 1759 4155 2329 1 97 3.22 3.11 24.918: 0 60 6.5 11.60 0.00 0 9.90 2.57 5712 1527 5712 4524 1391 3.01 2.57 23.3

19: 0 60 7.5 11.44 s.00 0 10.18 2.25 7037 1375 7087 5200 2"02 2.93 2.25 42.020: 0 60 3. 5 11.60 0.00 0 11.37 1.93 3405 1317 3405 5716 3135 2.63 !. 73 49.321: 0 60 9. 5 11.60 0.00 0 12.04 !.60 9*67 !!62 9567 6612 2008 2.44 1.60 "A. 7
:: 0 60 10.5 11.60 0.00 0 !!.o5 1.29 10467 399 10467 7303 407 2.27 1.:9 62.123: 0 60 !!.5 !!.60 0.00 0 11.55 1.10 !!~31 763 !!231 2004 5300 2.11 :.10 66.6| :4: 0 60 12.5 11.60 0.00 0 11.43 0.91 1:S60 629 11360 3700 SM6 1.99 0. 31 70.3L :: 0 60 13.5 11.60 0.00 0 11.54 0.73 12366 506 1 366 9396 5679 1.35 0.73 73.3
2: 0 60 14.5 11.60 0. 00 0 11.58 0.54 12745 373 1274: 10002 .'374 1. 72 0.54 75.6
3: 0 60 15.5 !!.6J 0.00 0 !!.47 0.49 13086 341 12086 10758 M62 !.62 0.49 77.6I 4: 0 60 16.5 !!.60 0.00 0 11.49 0. 44 13394 303 13394 11454 shi2 :.53 0.44 79.4

*: 0 60 17.5 !!.60 0.00 0 !!.61 0.39 13671 276 13671 12190 9449 1.44 0.29 31.1
6: 0 60 18.5 11.60 0.00 0 11.45 0.34 12910 M9 13910 12976 10136 1.37 0.34 32.5.- '

7: 0 60 19.5 11.50 0.C0 0 11.55 0.29 14113 20 7 14118 13'72 103 9 1.20 0.:9 M.73: 0 60 20.5 !!.50 0.00 0 11.44 0.26 14298 130 14298 14262 11516 1.24 0.26 * 4. 37 4: 0 60 21.5 11.50 0.00 0 3.61 0.22 1446 117 14416 14952 1:033 1.19 0.^2 95.5it 10: 0 60 22.5 12.00 0.00 0 11.12 0.19 14543 127 14543 15672 12701 1.;4 0.19 96.2
11: 0 60 23.5 12.00 0.00 0 12.51 0.17 14672 129 14672 16392 17452 1.09 0.17 37.0
12: 0 60 24.5 12.00 0.00 0 13.13 0.15 14794 1:1 147'4 17112 14:40 1.03 0.15 37.7
13: 0 60 25.5 12.00 0.00 0 13.20 0.13 14001 106 14901 17332 15032 0.*9 0.13 38.4144 0 60 26.5 12.00 0.00 0 13.20 0.11 14992 91 14992 18552 15S24 0.94 0.11 29.9.

I '

::: ? 60 27.5 12.00 0.00 0 11.S4 0.11 15077 04 1*077 19272 16M4 0.41 0.11 29.4
!!: 0 60 09.5 0.00 0. 0 0 11.00 0.12 15157 30 1"!!? 19272 17194 0.33 0.12 39.017: 0 60 29.5 0.00 0.00 0 4. 11 0.12 15191 33 15191 19272 17459 0.37 0.12 9:g 13: 0 60 30.5 0.00 0.00 0 2.03 0.12 15207 15 15207 19272 1721 0.36 0.:2 10. 2

g 19: 0 60 31.5 0.00 0.00 0 1.24 0.15 15213 11 152!9 !?:72 17656 0.36 0.15 40.220: 0 60 32.5 0.00 0.00 0 0.97 0.17 152:S 10 152 3 19272 17714 0.35 0.17 $0.321: 0 60 33.5 0.00 0.00 0 0.70 0.17 15:36 7 15:36 10072 177'6 0.35 0.17 30.3| Z: 0 60 34.5 0.00 0.00 0 0.55 0.17 15242 5 15242 19272 177c0 0.35 0.17 ;0.4L 23: 0 40 25.5 0.00 0.00 0 0.33 0.18 15246 4 15246 19272 179:3 0.35 0.19 40. 404: 0 60 36.5 0.00 0.00 0 0.55 0.19 !!:'2 6 1532 !?272 17347 0. 3.5 0.:9 40.4
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* .
,

RN W !S COTTER PILOT PUAT vf I
HLN PRG ECT NO. 3C55.00

'C PET CLM C">t C2 '&
CLM U208 S1003 E8 SU300 U308 SE3 VOL VCL G8 W3 P7T

7!ME DT TIT SPCAf SF9AY SP'AY EFFL EFFL EFFL EFFL EFFL SPCAY EF7L EFFL EFFL FEC( MIN ifts L/ MIN 0/L G L/ MIN G/L G G G L L Gil. G/L
..

11: 30. 0 0.0 12.00 0.00 0 0.00 0.00 0 0 0 0 0 0.00 0.00 0.0g 11: 50 20 0.3 12.00 0.00 0 0.00 0.00 0 0 0 240 0 0.00 0.00 0.0
C 12: 0 10 0.5 12.00 0.00 0 1.93 0.36 16 16 16 360 19 0.36 0.26 0.2

13: 0 60 1.5 12.00 0.00 0 6.40 1.45 576 559 576 1080 403 1.42 1.45 9. 9
13: 30 30 2.0 12.00 0.00 0 9.14 1.54 999 423 999 1440 677 1.47 1.54 17.3
14: 0 30 2.5 12.00 0.00 0 !!.33 !.63 1569 569 1%9 1300 1026 1.52 1.63 27.2
14:'20 30 3. 0 12.00 0.00 0 12.03 1.42 2084 515 2084 2160 1297 1.5) 1.42 24.1
15: 0 N 3.5 12.00 0.00 0 10.86 1.22 2483 399 2483 2520 1713 1.44 1.22 43.0

1
15: 30 30 4.0 12.00 0.00 0 3.29 0.92 2712 229 2712 OSG0 1962 1.28 0.92 47.0
16: 0 30 4. 5 12.00 0.00 0 12.80 0.61 2950 237 2050 3240 2346 1.25 0.61 51.1

17: 0 60 5.5 12.00 0.00 0 12.60 0.47 3306 356 3306 2960 3102 1.04 0.47 57.3

[ 18: 0 60 6.5 12.00 0.00 0 12.40 0.32 Z45 239 3545 4680 3G46 0.92 0.32 61. *
19: 0 60 7.5 12.00 0.00 0 !!.07 0.28 3733 187 3733 SM 4511 0.32 0.23 64.7
20: 0 60 S.5 12.00 0.00 0 12.69 0.24 3916 133 F16 6!20 5273 0.74 0.24 67.3
21: 0 60 9.5 12.00 0.00 0 12.30 0.20 4071 154 4071 6340 RJ1 0.67 0. 'O 70.5
22: 0 60 10.5 12.00 0.00 0 12.69 0.16 4192 121 4192 7560 6602 0.61 0.16 72.6
23: 0 60 11.5 12.00 0.00 0 12.41 0.16 4312 119 4312 ?250 7'47 0.57 0.16 74.7

3 23: 30 30 12.0 0.00 0.00 0 3.02 0.19 4329 17 4329 3220 7623 0.56 0.19 75.0

[ 24: 0 30 12.5 0.00 0.00 0 1.33 0.22 4338 8 4338 3290 7673 0.56 0.22 75.2
24: 30 30 13.0 0.00 0.00 0 0.80 0.24 4344 5 4342 3290 7702 0.54 0.24 75.3

1: 0 30 13.5 0.00 0.00 0 0.48 0.26 4348 3 4343 92oo 77!7 0.56 0.26 75.3'
- 1: 30 30 14.0 0.00 0.00 0 0.43 0.28 4352 3 4352 92'30 7730 0.56 0. 23 7'. 4

2: 0 30 14.5 0.00 0.00 0 0.34 0.20 4355 3 4355 92S0 7 40 0.!6 0.20 75.4
2: 30 30 15.0 0.00 0.00 0 0.19 0.31 4357 1 4357 3:30 7'46 0.56 0.31 75.5

F(t 3: 0 30 15.5 0.00 0.00 0 0.18 0.33 4%S 1 4353 3250 7752 0.56 0.33 75.5
3: 30 30 16.0 0.00 0.00 0 0.15 0.34 4360 1 4360 3230 7756 0.56 0.34 75.5
4: 0 "O 16.5 0.00 0.00 0 0.14 0.35 4362 1 4362 8290 7761 0.56 0.35 75.6| 4: 30 30 17.0 0.00 0.00 0 0.07 0.35 462 0 4362 3290 7763 0.56 0.35 73.6L *: 0 30 17.5 0.00 0.00 0 0.07 0.35 4363 0 4363 fac 7765 > 56 0.25 75.6.
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o

l' ' ot.M $ 19 CCTTER P!LO7 P 4(7 ::3.E 1 *

4N FME07 NO. X55.00

[ FET ?E7 CLt! t.TM M NET

5 CL11 t.008 2U208 U308 5:.008 0308 itC08 VCt VOL U309 U303 FN
7IFE DT TIE iPcAY SPcN SPCAY EFFL EFFL EFFL EFFL EFFL Sten g:;3, g=t g=L :g;

MIN HRS L/ MIN 0/L G L/ MIN G/L G G 0 L L 0/L G/L

' ' ' 1;: 0 0 0.0 6.20 0.00 0 0.00 0.00 0 0 0 0 0 0.00 0.00 0.0
20: 40 100 1. 6 6.20 0.00 0 0.00 0.00 0 0 0 620 0 0.00 0.00 0.0

f 22: 0 80 3.0 6.00 0.00 0 0.06 1.88 39 39 29 !!!6 21 !.SS !.56 0.2
A 22: 30 30 3. 5 6.20 0.00 0 0.44 1.33 9 24 64 1202 34 1.38 1.33 1. 3

23: 0 30 4.0 6.20 0.00 0 0.55 1.28 95 31 *5 1483 50 1.23 ' !.SG 0. 4
23: 20 30 4.5 6.20 0.00 0 0.72 1.39 137 41 137 1a74 72 1.33 1. 30 0.6
04: 0 30 5.0 6.20 0.00 0 1.10 2.94 234 97 34 !S60 105 2.:! 2.44 !.
24: 30 30 5.5 6.20 0.00 0 1.59 3.99 425 190 425 2046 153 2.76 3.95 2.!
1: 0 20 6.0 6.00 0.00 0 2.91 4.33 S03 379 S03 2232 240 3.33 4.23 4.0
1: 30 30 6.5 6.20 0.00 0 4.35 4.67 1414 610 1414 2418 371 3.30 4.67 7.1

2: 0 30 7.0 6.20 0.00 0 4.63 4.63 2058 644 2058 2604 510 4.03 4.63 10.3
3: 0 60 9.0 6.20 0.00 0 5.26 4.56 3498 1439 3499 2976 326 4.23 4.56 17.6
4: 0 60 9. 0 6.20 0.00 0 5.73 4.14 4926 1427 4926 3340 1170 4.20 4.14 24.3
5: 0 60 10.0 5.00 0.00 0 5.34 3.73 6234 1308 6234 ;7:0 1521 4.09 3.73 31.4
6: 0 60 !!.0 6.20 0.00 0 6.14 3.36 7472 12 3 7472 409 1980 2. :5 3.26 37.7
7: 0 60 12.0 6.00 0.00 0 6.24 2.99 8592 !!19 3'72 4464 2264 3. 7) 2. ?9 43.4
9: 0 100 14.0 6.00 0.s0 0 6.16 2.24 10:55 1662 10^55 5:03 3003 3.41 0.24 51.3
!!: 0 :20 16.0 e.20 0.00 0 6.19 1.90 11673 1418 !!673 5 52 3747 3.11 1.90 58.9

o 13: 0 100 13.0 6.00 0.00 0 6.07 1. 56 12316 114 1 ?!6 4696 1476 2.26 1.56 9.7
15: 0 1:0 20.0 6.20 0.00 0 6.21 1.22 13730 913 13730 7440 5227 2.62 1.22 29. 3,,

17: 0 120 22.0 6.00 0.00 0 6.05 0.88 14372 642 14372 St?* 5949 2.41 0.93 70.6
[ 19: 0 10 :4.0 6.00 0.00 0 6.06 0.75 14919 546 14919 ES 6677 2.23 0.75 75.3m 21: 0 120 :6.0 6.20 0.00 0 6.00 0.61 15379 460 15379 9672 7422 2.07 0.61 77.6

23: 0 120 29.0 6.00 0.00 0 6.15 0.51 15762 332 15762 10416 3160 1.93 0.51 73. 5y 1: 0 100 30.0 6.20 0.00 0 5.56 0.41 16045 293 16045 !!!!0 SS40 1.31 0.41 91.0y 3: 0 100 32.0 6.20 0.00 0 5.22 0.37 16290 234 16230 11004 9467 1.71 0.37 32.2
5: 0 C0 24.0 6.20 0.00 0 3.11 0.33 16523 043 16523 1:648 10:01 1.41 0. 33 S3. 4
7: 0 420 36.0 6.20 0.00 0 6.12 0.29 16737 213 16737 13392 10926 1.53 0.29 94.5
3: 0 120 33.0 6.20 0.00 0 6.:0 0.24 169:0 133 16920 14136 11630 1.44 0.24 35.4

104 0 60 39.0 6.20 0.00 0 6.14 0.23 17008 87 17008 14508 1:049 1.41 0.23 35.9

[ !!: M 90 40.5 A 20 0.00 0 6.14 0.22 17130 122 17130 15066 12601 1.25 0.22 S4.5
5 12: 0 30 41.0 6.20 0.00 0 6.11 0.21 17170 39 17170 15:52 12795 1.34 0.21 ?6.7 -

14: 0 10 43.0 6.20 0.00 0 6.01 0.19 17312 141 17312 15996 13507 1. 3 0.19 S7. 4
16: 0 100 45.0 6.20 0.00 0 6.07 0.19 P446 134 17446 16740 14237 1.22 0.13 3?.1
19: 0 180 48.0 6.00 0.00 0 6.04 0.16 17626 ISO 176:6 17856 153:4 1.15 0.16 29.0~

!: 0 123 50. 0 6.00 0.00 0 6.11 0.15 17739 !!2 17739 18600 16058 1.10 1.15 34.6
23: 0 10 52.0 6.00 0.00 0 6.04 0.14 17842 102 17842 1'344 16733 1.06 0.:4 40.1[ 1: 0 100 54.0 6.20 0.00 0 5.91 0.14 17943 100 17943 00089 17473 1.02 0.14 40.5

B. 2: 0 C0 56.0 6.00 0.00 0 5.97 0.14 19045 101 19045 20832 19:10 0.09 0.:4 21 :
5: 0 C0 53.0 6.00 0.00 0 6.23 0.14 19153 107 18153 21576 !?;65 0.:5 0.14 21.7

7: 0 C0 10.0 6.20 0.00 0 5. i0 0.14 13:54 101 !?2'4 22?:0 19673 0.92 04 E.:
4: 0 120 62.0 6.00 0.00 0 5.96 0.10 13331 76 18331 20064 20'33 0.34 0.:0 22.6
10: 0 60 63.0 6.20 0.00 0 5.38 0.08 13362 31 13362 23436 20741 0.28 0.03 C.7m

': 10: 30 20 63.5 0.00 0.00 0 5.38 0.09 18378 16 13379 23436 _V !S 0.37 0.00 E.i
.

i 10: 50 20 63.9 0.00 0.00 0 5.55 0.09 1839 10 1339 2 434 21029 0.27 0.00 R.
C: 0 70 65.0 0.00 0.00 0 2.22 0.to 19405 15 13405 23436 2:134 0. 36 1:9 9.2
C: 1 20 65.5 0.00 0.00 0 1.34 0.10 18410 5 19410 23436 :C40 0.26 0.:0 9.0I 13: 0 30 66.0 0.00 0.00 0 !.29 0.10 13415 4 19415 23436 21278 0.36 0.:0 M.0 -

13: 20 20 66.5 0.00 0.00 0 1.19 0. !! 19419 3 13419 3436 ::314 0.2A 0. : M.0
4: 0 20 67.0 0.00 0.00 0 0.93 0.11 19422 3 134'2 23436 21342 0.16 0.11 n.;
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PUN .'#)1 19 COTTER PILOT MT W{ 2
- . '

MN F*0lCT NO. 2053.00

..ET NET C'J CtM Ctn NET
'

Ctn UTS SJT3 U?C8 SWC8 WO3 91303 VG. W1. 'J303 m W
T:.=E ')T TI,9E 3FFAY Sr7AY 90AY EFR EFR EFFL ETR, EFFL SPRAY EFR. EFFL EFIL CEO

MIN @S L/ MIN 0/L G L/ MIN 0/L G 0 G L L G/L 0/L

I4: 20 20 67.5 0.00 0.00 0 0.*7 0.!! 18424 2 13424 2206 :!:56 0.S6 0.11 *?. 0
15: 0 30 $8.0 0.00 0.00 0 0.67 0.!! 13427 2 13427 22436 21?36 0.36 0.!! *1.)

f. 15: 20 30 59. 5 0.00 0.00 0 0.53 0.12 18429 2 18429 23436 21404 0.96 0.12 *?.0j 16: 20 M $7.5 0.00 0.00 0 0.54 0.12 13433 4 19433 23434 21426 0.35 . 0.!2 9.1

.

L

I

L

;..
t

m.

I ..

I

L

1
.

.;. .

::
d

L -

3-31



|* * :tN NO: M C0773 ?!LC7 PUN 7 2rE ,

I % N PoG;EC7 NO. 3055.00
.

g 'E7 NET C'.'N 0;5 !'? T* -

[ CM U203 ?U203 f.CCS SU303 V'C3 1U303 '4L '. Ct. U2e3 U??? '07
*:?E OT 7'rE i? CAY 'iP*AY iFRAY ER E::L EF:L EFFL EF L iFCAY E::1. :::: - - - - --

9!N W<3 L/ MIN 3/L G L/ MIN G/L G G G L L 0/L WL

13: ?0 0 0.0 5.50 0.00 0 0.00 0.00 0 0 0 0 0 0. 'M 0.00 ^0.
24: 45 375 6. 2 !. t0 0.00 0 0.00 0.00 0 0 0 2100 0 0.00 0.Co '. 0

g:t 1: 20 45 7.0 5.50 0.00 0 0.37 5.07 :o* 190 199 222 29 !.07 * 07 :.0.

{ 2: 0 ?0 7. 5 !.60 0.00 0 1.53 5.'9 4*3 253 458 :'20 35 !. 35 ' 52 :. ..

2: 30 30 3. 0 5.60 0.00 0 2.37 6.10 593 435 $93 OtsS !!4 !.e9 , 6. 0 4. !
S: 0 20 2. 5 !.60 0.00 0 2.36 5.?9 1407 !!3 1407 25'6 242 !.72 !. 29 '. !

f 3: 20 30 0.0 5.60 0.00 0 3.25 5.36 1979 572 1970 2004 240 * 31 '.it o. ?.

8 4: 0 20 9.5 !. 60 0.00 0 3.64 !.63 2596 516 3 46 3192 440 5.77 * 63 !?.0.

4: 20 IQ 10.0 5 :0 0.00 0 4.06 5.40 ?:*5 t!9 ::*5 33M '71 !.4 ? 5. 40 :t.4
': 0 30 10.! 5.60 0.00 0 4.31 5.04 3914 658 3914 3523 701 7.!3 5.M 14.7

L
5: 30 20 11.0 5.60 0.00 0 4.59 4.77 4573 c58 4573 3656 339 " 45 4.77 ^3.0.

6: 30 to 12.0 !.60 0.00 0 5.16 4.15 *360 12?6 !360 4032 !!43 5.10 4.15 29. 5
7: 20 60 13.0 5.60 0.00 0 5.60 3.52 7045 1134 70:5 4343 1434 4.74 ?.!2 3.5
3: 30 50 14.0 5.60 0.00 0 5.60 3.24 21:4 10 9 ?!24 4704 It0 4. 4 3.04 4!.0
10: 0 00 15.5 5. 50 0.00 0 !.53 2.91 i"50 1416 c"!0 5:0S 323 4.11 2.31 ??.!

| C: O CO 17.5 5.60 0.00 0 5.60 2.36 11142 1571 11142 '330 200 5 ?.72 2.06 55. 2
L 14: 20 !!0 20.0 5.60 0.00 0 5.50 1.50 1:6:4 1487 C6:9 e7:0 2K0 3.20 1.50 63.7

13: 0 ::0 23.5 !.60 0.00 0 5.33 1.01 13775 1:45 13775 7396 4451 2.73 1.01 69. t
3: 0 C0 ;".5 5.60 0.00 0 5.*0 0.30 14:44 'J9 14064 !Si '611 2.'! 0. 9 7:.4
22: 0 CO 27.5 !.60 0.00 0 !.56 0.77 14373 514 14373 taa 5279 2.26 0.77 75.0

_
24: 0 CO 20.5 5.60 0.00 0 5.56 0.64 15312 433 15312 49:2 4947 2.;0 0.44 7'. 2
2: 0 C0 31.5 !.40 0.00 0 !.53 0.52 !!462 30 !!662 10534 7612 2. 0" 9.52 75.0
4: 0 C0 33. 5 !.60 0.00 0 5.!2 0.47 15990 317 15450 1156 M75 !.;3 0.47 50.3u

t: 0 C0 1".5 5.60 0.00 0 5.62 0.42 16270 290 !6270 11723 39*0 1.?! 0.43 32.0
10: 20 270 40.0 5.40 0.00 0 5.50 0.22 16747 476 16747 !?'10 10415 ! . .f 0 0.20 34.4

--

0 11: 45 ~5 41.2 5.60 0.00 0 5.4 0.30 16372 C4 16372 13860 10844 1.'5 0.30 15.1"
1:: 0 15 41.5 5.60 0.00 0 5.4 0.30 16396 24 16896 13o44 10926 1.!4 0.20 55.2
14: 15 135 43.7 !.60 0.00 0 5.70 0.27 17106 209 !7106 14700 11696 1.4 0.27 96.2
it: 0 105 45.5 5.40 0.00 0 5.51 0.24 17 *0 144 1M*0 1*2?3 C275 :.40 0. 4 37.0
!?: 0 190 43.5 6.00 0.00 0 5.06 0.20 17478 223 17473 16363 13367 1.20 0.20 ?3.1

g !: 0 100 '0.5 6.00 0.00 0 !. 70 0.19 17610 132 17610 17003 :*0!2 1.3 0.19 23.3
| 23: 0 C0 52.5 !.20 0.00 0 5.35 0.17 177:4 113 177:4 !77!2 :4c5 !.20 0.17 ?).4 -

1: 0 1.M !4.5 !.20 0.00 0 5.15 0.16 17324 ** 170:4 !?324 15313 1.;t 0.16 39.*
3: O C0 !6.5 5.20 0.00 0 !.1" 0.14 !7913 39 17013 13940 15)?1 1.!2 0.14 20. 3
5: 0 :20 59.5 'i. 2] 0.00 0 5.21 0.13 13000 36 13000 15'54 15'57 !.03 0.13 20.7
': 10 120 10.6 5.50 0.00 0 5.10 0.!3 15033 37 :3033 02i9 17:20 !.05 1.13 2:.
1: 0 ::0 12.5 5.50 0.00 0 !. 47 0. 0 !$164 75 18164 00'04 17?:2 1.01 0. 0 41.6

[ !!: ?0 I!0 t!.0 5.!0 0.00 0 !. 70 0.11 13065 100 !?265 :17:4 :3673 ). 37 0..' 22.1
L 11: 10 ?O oc .6 5. !0 0.00 0 5.60 0.12 1844 !co 13444 :T67 3:43 0. 21 o. C :?. :

;i: 0 170 72.5 !.!O 0.00 0 !.32 0.13 I?ti5 C0 13595 ;4C4 21:23 ). :7 't .'.

( :: 0 :3 74.5 !. *0 0.00 0 5. 70 0.13 :?MS 43 '3638 2444 ::c23 0.!! .:3 4.2= 23: 0 120 74.! !.50 0.00 0 !. 45 0.11 13765 76 !?76 5 25:4 2:573 0.33 0.11 u.
:* 0 13 ??.! 5.!0 0.00 0 * 23 0.09 !?C6 61 *?tt 2t124 .736 6.!! ^ 00 :4. :.

.

P 2: 0 1:0 ?0.5 5.50 0.20 0 5.13 0.07 !?G75 43 !!975 :ts44 :2?23 0.72 n? c' .
2 *: 0 13 30.5 5.!0 ). 00 0 5.23 0.26 13413 ?7 ::413 07!04 244!7 0. ~' .'t :* 4.

'' 0 C0 it.! 7.e0 0. M 0 7. 0 0.05 13146 5: 5046 3 41s 3*to 0.74 '. o* :'.-
?: 0 60 !!.! 5,50 2.00 0 6.42 0.05 ti+?3 :: 15099 23-*: ;'7't '.7 n. ! :' -I 2: 0 60 it.! !. 60 0.00 0 ' 30 0.05 ;4007 to 15007 :ce?3 :t102 0. 7 :'. - -''.

:.: 0 50 37.! !.40 0. '0 0 !.48 0.05 170 3 17 12 3 204:4 :t4?! 0. 71 .'' := .
1! O tJ 33.' !.t0 0.00 0 '.23 0.04 1404: ;* .oest "0760 217!4 0 *: .: .. .
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le
. ?!.N e 21 ''07*:'l ?!LO7 'LM7 ~4E 1 ,

AN MEC7 no. :0'5.00

'E7 NE7 Oft CUM OJf NE7.

Ctr USM ?U3% U208 $U 03 U2 8 10708 JCL W4. U:C3 P03 007
7:,*E 37 - DE iggy gpepy spepy ga gm ,. n, g pt g::t 3,qy ==L EP. E=L ~EC

r

3!N HRS L/ MIN G/L 0 L/ MIN G/L 0 G 3 L L G/L 3/L

. 13: 0 0 0.0 2.40 0.00 0 0.00 0.00 0 0 0 0 0 0.00 0.00 0.0
~2: 0 200 5.0 2.40 0.00 0 0.00 0.00 0 0 0 70 0 0.00 0.00 0. )
20: 20 M 5.5 2.40 0.00 0 0.01 0.31 5 5 5 792 6 0.51 0.31 0.0

p$ 24: 0 N 6.0 2.40 0.00 0 0.21 0.?4 11 6 !! 944 12 0.33 , 0.44 0.1
~

"~ 24: 30 20 6.5 2.40 0.00 0 0.22 1.06 18 7 19 *?6 19 0.94 I.06 0.2
1: 0 00 7. 0 2.40 0.00 0 0.22 1.27 27 3 27 1009 26 1.03 1.27 0.3
1: 20 30 7. 5 2.40 0.00 0 0.22 1.49 37 10 37 1080 32 1.!2 !.40 0.4
2: 30 60 9.5 2.40 0.00 ' 0 0.26 1. ?] 67 30 67 Ir4 ?3 1.23 !. ?? 9.7
3: 20 60 4. 5 2.40 0.00 0 0.28 2.37 122 55 :: 1%3 71 1.70 2.37 !.4
4: 20 60 10.5 2. 40 0.00 0 0. 43 2.48 194 71 194 !!!2 100 1.12 2.48 2. 2

5: 20 60 11.5 2.40 0.00 0 0.34 2.53 325 120 ?S 1656 151 0.14 2.!S 3. 7
6: 30 60 12.5 2.40 0.00 0 .21 2.12 L?0 155 430 1300 224 2.14 2.12 5.5
7: % 60 13.5 2.40 0.00 0 2.00 1.67 639 200 689 1944 249 1.97 1.67 7. ?
S: 0 30 15.0 2.40 0.00 0 2.27 1.52 1000 ?!1 :000 60 !!4 1.30 1.52 11.6

11: 20 150 17.5 2.40 0.00 0 2.25 1.49 15:3 527 1**1 0' 0 N6 1.63 1.49 ;7.7

] 16: 10 230 22.1 2.40 0.00 0 2.42 1.25 2'12 054 ~512 3102 !!S4 1.53 1.45 29.1

[_ 1*: 0 170 25.0 2.40 0.00 0 0.57 1.42 3135 6:2 ?!?5 2400 2021 1.!5 1.42 24. 3
21: 0 100 27.0 2.40 0.00 0 2.21 1.40 3 08 372 Z08 2233 2:37 1.53 1.40 40.7
2: 0 i,0 23.0 0.00 0.00 0 0.05 !.37 3677 163 0477 ?$% 2410 1.*: !. 37 42.6
1: 30 210 31.5 2.40 0.00 0 1.20 1.25 3902 315 2992 4392 :66 2 1.49 1.25 4.3

3: 30 1:0 33.5 2.40 0.00 0 1. 44 1.18 4197 205 4107 4630 3 35 1. L? 1.18 29. 7

[ 5: 20 1:0 2.5 2.40 0.00 0 1.83 1.!! 4449 251 4449 4983 2061 1.45 !.11 51.6
P- ?: 20 :20 37.5 2.40 0.00 0 0.45 1.04 4756 10 7 47'4 !:'6 23'5 1.41 1.04 55.1

3: 0 30 29.0 2.40 0.00 0 2.19 1.02 48 4 67 43 4 53:3 3421 1,41 1.02 '5. 9
9: 0 60 39.0 2.40 0.00 0 2.41 0.09 4968 143 4%3 547 2'66 1.29 0.09 57.6

'-

> 10: 0 60 40.0 2.40 0.00 0 2.26 0.96 5104 136 5104 !616 3708 1.37 0.26 57.2' 11: 0 64 41.0 2.40 0.00 0 2.20 0.02 5:2o 122 $r6 5760 2840 1.24 0. 22 60.6
12: 0 120 43.0 2. 40 0.00 0 2.32 0.S5 5466 239 5466 60*3 4119 1.32 0.35 63.4
15: 30 150 45.5 2.40 0.00 0 2.25 0.30 5737 271 '737 t408 4457 1.3 0.?0 i6.5
17: 0 90 47.0 2.40 0.00 0 2.34 0.77 !?00 163 5900 6624 4443 1.26 0.77 68.4

19: 0 :00 49.0 2.40 0.00 0 !.*7 0.73 6073 17 6073 6012 4904 !.23 0.73 70.4

l~ 21: 0 120 !!.0 2.40 0.00 0 1.93 0.63 6233 160 6233 7:00 5127 1,0! 0.63 72. 3 .

23: 0 120 53.0 2.40 0.00 0 2.17 0.61 6?94 161 6394 7?98 5353 !.13 0.61 74.1
!: 0 120 !!.0 2.40 0.00 0 2.22 0.54 6540 14 6540 7776 5665 !.15 0.54 75.3

[ 2: 0 10 57.0 2.40 0.00 0 2.47 0.47 6632 141 663 ?064 516 1.:2 -0.47 '7. 5
!: ? !:0 59.0 2.30 0.00 0 2.56 0. 40 6307 13 S307 2400 5270 1.09 0.40 '' 1

.

7: 0 l'0 61.0 2.30 0.00 0 2.94 0.36 6235 1:7 935 37'6 t623 1.04 0.24 30. 4
i: 0 100 $3.0 2.30 0.00 0 2.99 0.21 7043 108 7043 '07 6970 1.01 0. ?! ?!.7
10: 0 t0 64.0 2.30 0.00 0 2.37 0.29 7M4 50 70o4 0:40 ':42 ^ So 0.20 ?2.2.

:: 0 :M 64.0 2.30 0.00 0 2.74 0.24 7174 ?0 7174 :*76 7472 0. % 0.24 ??.

!*: 0 !M 53.0 2.20 0.00 0 2.76 0.00 750 ~5 720 20!: 7203 0. : 7. i4.1
::: 0 1:0 70.0 2.?0 0.00 0 0.7" 0.21 7319 52 7219 ;02 *3 1:24 ?.?9 4.:! !4 :
!!: 0 M ? .0 2.30 1.00 0 2.73 0.19 7?S3 63 7 33 105?4 141 0.37 0.!? :5. 6

G. :: 0 60 7?.0 2.0" 9.00 0 2.77 0.13 7414 31 7414 107!4 36 23 0.35 ?. :3 !!. 0
y 3: 0 !0 ~4. 0 2A 0.00 0 2. ~7 0.10 7246 ? 7446 092: 27:4 ". J 4 0.19 :. ?

2': 1 120 't.0 3. 0'. 0.00 0 2.90 0.20 7517 71 7517 :1000 2142 7.?2 3. 3 :7.2
24: 0 13 '!.0 ?.X 0.00 0 3.04 0.01 '596 73 T6 !!e!: 7!06 ^ 70 0.2 ??.:( . .

: 0 1:0 50.0 ?.00 5.'M 0 3.!! 3.19 7i45 e3 764 5 ;M12 2?!7 0. " 0.:9 ??.4 .= 4: 0 13 i .0 3.00 0.00 0 2. 09 0.14 7717 !! 7717 1227: 7:46 ^ 75 .;4 co. '.

i: 0 :20 34.0 3.00 0.00 0 3.10 0.12 7764 4 7754 12722 ;0619 0.7'- 0.:: M.'
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CD! 728 ?)3C8 L'003 ?!.003 U303 ?U308 R1 W1 'J303 7?C3 07T!.T 37 T!"E SFSAY 3FCAY SFFAY E*R EFFL EFFL EFR EF7L IFFAY E FL EFR EFL FEC

M:N WS L/ MIN G/L G JMIN G/L 0 0 G L L 0/L G/L

3: 0 10 36.0 3.00 0.00 0 3.17 0.10 730 1 40 7?04 :3092 10410 0.70 0.!0 40.5
..

9: 30 90 37.5 3.00 0.00 0 3.09 0.09 7834 29 7334 13342 11:05 0.69 0.09 90.3y 10: 30 60 38.5 3.00 0.00 0 3.17 0.09 7351 17 795: !!'42 !!*85 0.63 0.09 21.0$ 11: 30 60 39.5 3.00 0.00 ') 3.08 0.09 7363 16 7?68 137:2 11670 0.67 0.09 91.2'.3: 50 140 11.3 3.00 0.00 0 3. 9 0.08 7908 39 7?OS 14142 :::31 0.oS 0.08 91.7
*

!!: 0 70 03.0 . 3.00 0.00 0 3.16 0.03 7926 18 7926 14352 12:52 0.64 0.03 91.7
16: 0 40 44.0 3.00 0.00 0 3.21 0.03 7942 15 7'42 14532 1:545 0.63 0.08 02.1IS: 15 135 96.2 3.00 0.00 0 3.01 0.07 7074 31 7974 14??7 1.N52 0.61 0.07 22.520: 0 105 09.0 3. ',0 J.00 0 3.39 0.07 8001 27 9001 15304 13:03 0.60 0.07 ?2.5
22: 0 100 100.0 3.50 0.00 0 3.75 0.07 3034 33 ?034 157:4 :3753 0.!3 0.07 93.2

23: 0 '4 101.0 0.00 0.00 0 3.75 0.07 S050 16 8050 157:4 13993 0.57 0.07 73.4
.

23: 30 20 101.5 0.00 0.00 0 2.35 0.09 8053 7 ?053 157 4 14069 0.57 0.03 ??.424: 0 30 102.0 0.00 0.00 0 2.09 0.10 8065 6 SO4' 157:4 14132 0.57 0.10 93.51: 0 60 103.0 0.00 0.00 0 1.58 0.13 9078 13 3073 157:4 !4227 0.56 0.11 '3. 7
1: 30 30 103.5 0.00 0.00 0 1.46 0.17 5036 7 3034 157:4 14271 0.54 0.17 03.3| 2: 0 30 104.0 0.00 0.00 0 1.09 0.21 3003 6 3093 15724 14304 0.56 0.01 93.3L 2: 20 M 104.5 0.00 0.00 0 1.00 0.21 SO99 6 M)9 157:4 143M 0.54 0.21 03. ?3: 0 20 105.0 0.00 0.00 0 1.00 0.21 3106 6 3104 15704 14364 0.54 0.01 14.04: 30 90 106.5 0.00 0.00 0 0.58 0.22 3117 11 3117 157:4 14417 0.!6 0.22 94.1
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|* * OUN W 22 0077ER ?!LO7 PLMT :ME : ,

E %N % ECT NO. 3055.00
.

[ .E7 NET M C's 9 NET
'

g C'Jt 1708 9J208 tr.C3 S11303 U3C8 9403 'Kt. 'KL 'C03 TOS :C'l7.

7'N 07 7:$ ?FCAY 5FoAY SFCAY EFFL EFFL EFFL EFFL ER iMAY EWL ER ECL RE0

MIN HRS ' L, MIN G/L 0 L/ MIN G/L 0 G G L L 0/L G/L

19: 10 0 0.0 4.10 0.00 0 0.00 0.00 0 0 0 0 0 0.00 0.00 0.0
r: 0 170 2. 3 4.10 0.00 0 0.00 0.00 0 0 0 627 0 0.00 0.00 0.0

p 1: 20 210 6.3 0.00 0.00 0 0.00 0.00 0 0 0 637 0 0.00 0.00 0.0
1. 3: 20 100 3.3 4.10 0.00 0 0.00 0.00 0 0 0 !!N 0 0.9) 0.00 0.0

4: 0 10 9.3 4.10 0.00 0 0.24 0.73 5 5 5 1312 7 n.73 0.73 0.0
4: 30 20 9.3 4.!0 0.00 0 0.66 2.10 47 42 47 1435 27 1.75 2.:0 0.5
5: 0 30 9.9 4.10 0.00 0 1.33 3.43 134 137 134 !?,3 67 2.75 1.43 2.1
5: 20 20 10.3 4.10 0.00 0 1.37 3.57 334 201 3S6 1631 123 3.12 ?. '7 4. 4
6: 0 30 10.3 4.10 0.00 0 2.19 3.70 629 243 629 1504 189 2.32 3. 70 '.2
6: 30 30 11.3 4.10 0.00 0 2.31 3.59 379 249 379 1027 33 3.39 3.59 10.0

3: 20 100 13.3 4.10 0.00 0 3.14 3.14 0067 1187 2067 2419 636 3.04 3.14 23.7
g 9: 0 30 13.8 4.10 0.00 0 3.27 3.03 2365 299 2365 !42 724 3.21 ?. 03 27.1

[ 10: 0 60 14.8 4.10 0.00 0 3.59 2.68 2944 "78 2944 0788 950 3.09 2.:3 23.7
11: 0 60 15.3 4.10 0.00 0 3.78 2.33 3474 529 3474 00?4 1177 2.05 2. 33 39.3
13: 0 120 17.3 4.10 0.00 0 3.30 1.63 4:19 745 4:19 15:6 1624 2.53 1.63 13.3

| 15: 0 1:0 19.3 4.10 0.00 0 3.?5 !.32 4846 66 *346 4019 2109 2. 27 1.22 55.5
L 17: 0 1:0 21.3 4.10 0.00 0 3.97 1.00 5315 469 5315 4510 !74 0.06 1.00 60.9

19: 0 1:0 23.3 4.10 0.00 0 3.16 0.37 So47 331 5647 5002 2054 1.01 0.37 64.7
21: 0 1:0 25. 3 4.10 0.00 0 3.24 0.74 5944 :97 !?** 5494 3355 :.77 0.74 f.3. :

1 23: 0 100 27.3 4.10 0.00 0 3.99 0.60 6236 291 6236 5'ri6 3834 1.62 0.60 71.5

1: 0 1:0 20.3 4.10 0.00 0 4.27 0.47 6480 244 6480 6479 4347 1.49 0.47 74.3
:: 0 !:0 31.3 4.10 0.00 0 4.52 0.39 6692 211 6692 6970 4890 1.?6 0.39 76.7

> 5: 0 1:0 ?3.3 4.10 0.00 0 4.62 0.30 6360 168 6460 746: 5445 1.25 0.20 73.6
7: 0 100 35.3 4.10 0.00 0 4.45 0.26 7004 143 7004 7954 5979 1.17 0.26 30.3

El 9: 0 100 37.3 4.10 0.00 0 4.45 0.23 7129 125 7129 3446 6513 1.09 0.23 91.7
h 10: 0 60 33.3 4.10 0.00 0 3.31 0.13 7166 36 7166 3692 6712 1.06 0.13 32.1

12: 0 100 40.3 4.10 0.00 0 4.39 0.17 7:57 91 757 1154 7239 1.00 0.17 93.2
14: 0 120 42.S 4.00 0.00 0 4.33 0.16 7345 37 7345 9638 7765 0.94 0.16 34.0
16: 0 1:0 44.3 4.20 0.00 0 4.31 0.15 7426 21 74:6 10192 ???3 0.39 0.15 65.1
134 0 100 46.3 4.20 0.00 0 4.;0 0.14 7501 74 7501 10696 3757 0.35 0.14 36.)

I.
20: 0 1:0 48.3 4.20 0.00 0 4.00 0.13 7570 69 7570 !!200 9291 0.31 0.13 36.3
22: 0 100 50.3 4.20 0.00 0 4.26 0.12 7636 66 7636 11704 9?03 0.77 0.12 37.5

~

24: 0 100 52.3 4.00 0.00 0 4.29 0.11 7697 61 7697 1 08 10317 0.74 0.11 33.2
2: 0 120 54.3 4.20 0.00 0 4.15 0.11 7753 55 7753 12712 10915 0.71 0.11 33.?[ 8: 0 10 56.8 4.20 0.00 0 3.76 0.10 7301 47 7301 13216 11267 0.69 0.10 59.4
6: 0 120 53.3 4.20 0.00 0 ?.35 0.09 7347 45 7347 13700 11730 0.64 0.09 30 1
3: 0 120 s0.8 4.00 0.00 0 3.33 0.09 7890 43 7340 1404 12191 0.64 0.09 :0. 4( 9: 30 00 62.3 4.00 0.00 0 4.10 0.09 7923 33 722? 14602 1:'60 0.63 0.0* 20. !

5. 10: 30 60 63.3 4.20 0.00 0 4.37 0.08 7946 22 7946 14354 12:22 0.41 0.09 o!. :
11: 20 50 64.3 4.00 0.00 0 4. 32 0.03 7967 ! 7067 15106 13032 0.40 ).03 2'.'

!?: !0 140 66.6 4.20 0.00 0 4.46 0.07 2013 45 2013 15694 :: 70 8 0.53 0. ;7 ):.o
!!: 0 70 67.9 4.20 0.00 0 4.29 0.07 8034 21 3034 1*058 :03 0.57 0.07 02.:
16: 0 60 63.3 4.20 0.00 0 4.19 0.06 3052 17 $o'2 16:40 14:W 0.f4 0.06 :2.7

h ?: 15 135 71.0 4.00 0.00 0 4.19 0.06 3033 26 1038 Ita07 1 13:6 0.f4 0.06 22.'
tb '0: 0 105 70.3 4.10 0.00 0 4.06 0.06 3115 26 3115 17'37 15:!3 0.!3 0.06 '.).

2: 0 1'0 74.3 4.10 0.00 0 4.08 0.05 3143 23 3143 177:9 !!743 S.5! * ;5 2?. 5
14: ) 1:0 76.3 4.13 0.00 0 4.24 0.05 3171 23 3171 ' o~ ' '''*2 0.!0 a. '5 - :. '
2: 0 10 79.3 4.10 G. )0 0 4.:2 0.05 3!97 :5 3197 13713 16760 0. *3 3.05 4. )

-

4: 30 !!0 31.3 4.10 0.00 0 4.07 0.04 o'- *3 ?C6 1*??3 17?70 0.47 o.c4 :4
6: 20 20 33,3 0.00 0.00 0 4.09 0.04 i:47 21 3:47 ico23 17?61 o.46 '.?* 24.''
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HN ?o0lCT W. 20'5.00

l* ?G ?2 Cl:n M C .S'

e U23 9303 (1303 9408 82 08 9I 03 WL Wt. 'IC3 U~~C3 P'N7
7!.*E OT T!."E ifcAy iFay iFcAy E.R EE E% EFFL ER ENY R R F- SE*2

M!N HRS L/ MIN G/L G L/ MIN G/L G G G L L G/L 3/L
L

7: 0 30 33.3 0.00 0.00 0 4.04 0.04 e2*2 5 t*2 19?29 17032 0.45 0.04 '4. 6
7: 20 30 24.3 0.00 0.00 0 3.01 0.04 ?2*6 4 r!6 19? 3 13073 0.45 0.04 24. 6

Q 3: 2) 50 S5. ! 0.00 0.00 0 1.70 0.04 K50 4 C60 19305 13:53 0.85 0.04 id '
a 1: 0 40 S5.3 0.00 0.00 0 1.16 0.05 3263 2 63 !??29 15205 0.45 . 0.05 74.7

9: 20 30 36.3 0.00 0.00 0 0.03 0.05 K64 1 C64 19329 1C73 0.45 0.05 94.7
10: 0 20 86.3 0.00 0.00 0 0.79 0.05 8265 1 r65 19329 13257 0.45 0.05 74.3
10: 30 % 37.3 0.00 .0.00 0 0.64 0.05 S257 1 r$7 19329 tr77 0.45 0.05 94.8
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, tN W! 23 C077ER PILOT PL/NT FW,

,

MN P0aiC7 NO. 20!3.00

?E7 NET M C'E D NET

I CLM '1TS Sl!?O8 LT3 9)I3 'J303 933CG VOL VC1. U?03 '303 007.

7:ME 07 7!ME pegy say spcAY EFFL EFFL EFFL E R. R INY EF:L EP. E:F1. FEC
MIN $S L/ MIN G/L G L/ MIN G/L G 0 G L L 3/L 0/L

19: 10 0 0.0 3.00 0.00 0 0.00 0.00 0 0 0 0 0 0.00 0.00 0.0
21: 0 110 1.3 3.00 0.00 0 0.00 0.00 0 0 0 33) 0 0.00 0.00 0.3
22: 0 50 2. 3 0.00 0.00 0 0.00 0.00 0 0 0 330 0 0.00 0.00 0.0

-

i : 30 210 6.3 3.00 0.00 0 0.00 0.00 0 0 0 M0 0 0.00 0.00 0. 0'"'
7: 0 3M 11.3 3.00 0.00 0 1.70 2.75 l'45 !"45 !!45 1S50 541 2.75 - 2.75 19.4
3: 0 60 12.3 3.00 0.00 0 2.04 2.75 1882 337 1332 2120 433 2.75 2.75 22.4

[ i: 0 60 13.3 3.00 0.00 0 2.32 2.75 r64 334 2266 2310 922 0.75 2.75 27.0
[ 10: 0 60 14.3 3.00 0.00 0 2.54 2.46 2643 376 2643 2470 475 2.71 2.46 31.5

!!: 0 60 15.3 3.00 0.00 0 2.39 2.16 301S 375 2013 2670 !!43 .62 2.!6 26. 0
:2: 0 120 17.3 3.00 0.00 0 3.35 1.57 3651 632 3651 3030 1550 2.35 1,57 43.5

14: 0 60 13.3 3.00 0.00 0 3.32 1.27 3*06 254 3o06 3:10 17'O 2.23 1.27 4.6
_ !": 0 60 19.3 3.00 0.00 0 3.42 1.21 4156 249 4156 3300 1955 2.12 1.21 49.5

17: 0 120 21.3 3.00 0.00 0 4.02 !.08 4480 524 4620 3750 2439 1.91 1.00 5.3
!9: 0 100 23.3 3.00 0.00 0 2.86 1.01 5030 3"O !030 4110 2733 !.30 1.01 60.0
21: 0 120 25.3 3.00 0.00 0 2.56 0.95 !3:4 203 53:4 4470 :001 1.72 0. .;5 63.5

/ 23: 0 CO 27.3 3.00 0.00 0 2.61 0.77 5 67 243 5!67 4330 3405 1.63 0.77 64.4
1: 0 CO 2?.3 3.00 0.00 0 2.92 0.'9 5775 008 '775 !!90 3755 1.53 0.59 M.9g
3: 0 120 31.3 3.00 0.00 0 2.74 0.9 5942 167 5:42 5550 4085 1.45 0.50 70.4
5: 0 1*0 33.3 3.00 0.00 0 2.79 0.41 6033 140 6033 !?!0 44 0 1.37 0.41 72. "
7: 0 120 35.3 3.00 0.00 0 2.56 0.37 61?7 !!* 6197 6270 4'^2 1.31 0.37 73.9

9: 0 C0 37.3 3.00 0.00 0 2.74 0.32 6:04 106 6304 6630 !057 1.24 0.22 75.2
f !0: 0 60 38.3 3.00 0.00 0 3.12 0.32 6365 61 6365 6310 5244 1.21 0. ?2 7'.?g C: 0 C0 40.3 3.00 0.00 0 3.12 0.33 6490 C4 64030 7170 '619 1.15 0.33 77.4

14' O C0 42.3 3.00 0.00 0 3.26 0.32 6615 125 6415 7530 601t 1.10 0.32 73. 7
16: 0 100 44.8 3.30 0.00 0 3.39 0.31 6742 C6 6742 7'*6 1413 1.05 0.31 50.4

h IS: O C0 46.3 3.30 0.00 0 3.32 0.23 63'4 112 1854 3322 $317 1.00 0.29 31.7"*' 20: 0 120 48.3 3.20 0.00 0 3.37 0.25 69*6 102 6954 9718 7C2 0.06 0.25 33.0
C: 0 C0 50.3 3,30 0.00 0 3.44 0.23 7053 97 7033 9114 7636 0.92 0.23 84.1

L
;4: O C0 52.3 3.30 0.00 0 3.55 0.21 7145 02 7145 '"!0 ?06: 0.53 0.21 35.2:: 0 120 54.3 3.30 0.00 0 3.25 0.19 7223 77 7223 9006 3454 0.35 0.19 56.1

4: 0 C0 56.3 3.00 0.00 0 2.80 0.17 7:32 59 72?: 10266 $/10 0.?2 0.17 96.3

I 6: 0 120 58.3 2.50 0.00 0 2. 73 0.16 7336 54 7336 10'66 1C4 0. 30 0.16 97.5 .

1: 0 C0 60.3 0.50 0.00 0 2.40 0.!5 7300 43 7350 10?66 4412 0.73 0.15 93.0
8: 30 30 61.3 2.50 0.00 0 2.40 0.15 7391 11 7391 10941 1834 0.77 0.15 33.1

[ 3: :0 60 62.3 2.50 0.00 0 2.39 0.16 7414 22 7414 11091 1627 0.77 0.16 23.4L 10: 7,0 60 63.3 3. *0 0.00 0 3.09 0.16 7445 30 7445 11201 9913 0.75 0.16 ??.9
!!: 30 60 64.3 3.50 0.00 0 3.57 0.16 71c0 34 71M !!"11 10027 0.74 0.16 ??.2
13: 50 140 t6.6 3.50 0.00 0 3.63 0.15 7'57 77 7"7 1:001 10537 0.71 0.15 00.1
14: 0 :0 66. 3 6.50 0.00 0 3.63 0.15 7543 5 7!63 CC46 t0'73 0. 71 0. 5 cc.2
!!: 0 t0 67.3 6.50 0.00 0 6.41 0.14 7617 !4 7617 1 *!6 100'.3 0.0 0.!4 00.3

$: 0 10 13.3 $. !0 0.00 0 .!.43 0.13 76 7 !4 7472 !;<46 !!?74 0.67 0.13 4:.'
i: I! 135 71.0 6.50 0.00 0 6.45 0.13 7'53 !!6 "?3 137^3 124! 9.63 0.!3 1. 3

10: 0 105 72.3 6.50 0.00 0 6. 4 0.13 73S: 73 7?S2 14M6 C4:4 0.60 0.13 c a.0
1 C! O C0 74.3 6.50 0.00 0 0 27 0.14 7087 !05 74? 7 !!!?4 !?67' O.!3 0.:4 :* 5

1 23: 0 !0 7'.3 0.00 0.00 0 6.27 0.:4 W.0 53 2040 !!!?6 : 19' 3 0.'7 0. 4 c'.)
.

*
13' 30 :D 76.3 0.00 0.00 0 ?.12 0.14 1053 13 ?0'3 15136 14147 0. !6 0.14 4.1
22: 0 20 76.3 0.00 0.00 0 1.51 0.13 1060 t ?06 0 15:?6 14103 0.!t 0.1? %.:
:: 0 50 7'. 3 0.CO 0.00 0 0.92 0.12 ?Ots 6 3066 L!!34 14:13 0.!6 0.12 0t.2 ,: ?0 ?0 7?. 3 0.N 0.00 0 0.77 0.13 W69 ? 2048 15:?6 1427! 0.!$ 4.:? 3.2
2: 0 20 79.3 0.00 0.00 0 0.51 0.;4 3072 2 ?072 !!!?6 1*'?6 0. !i ). : 4 :* . '
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* *
FtN 'C: 23 COTTER ?!L3T ?'AT WE ' -

@ FC0 JCT 'O. 3053.00

PET NET 0.M C' M M PETJ
a UT8 SUTS UT8 3DW (EOS V433 W1. 11. !f03 03 DI

T!.T DT T!ME M Ay SFCAy SF9Ay EFFL ER. EM. ER. &TL 9 fay E=L E3L ER. 'EC
MIN 2 L/ MIN G/L G L/ MIN G/L G 9 G L L 0/l 0/l

2: 3) 30 79.3 0.00 0.00 0 0.41 0.14 S073 1 $073 15136 14 09 0.!6 0.14 26. 3
3: 0 30 79.3 0.00 0.00 0 0.30 0.15 8075 1 3075 15136 14N8 0.56 0.15 26.4

916 4: M 40 31.3 0.00 0.00 0 0.13 0.16 .c077 1 2077 15196 143M 0.56 0.16 C6.3P
-
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* * RN W 24 CCT7E9 PILOT PLf4T FE : ,

Ht.N PRO IC7 NO. 3055.00

NET NET CtN CUM CLM '.1E7

'R U303 U303 *(N7CCM 1208 Sir 08 U303 StC03 U303 S!ICS 'R* .

7:NE DT 7'?E $NY iFCAY SMAY EFFL EFFL EFFL EFFL E:FL imY EFFL EFL ':r --. e.
MIN HRS L/ MIN 0/L G L/ MIN G/L G 0 G L L G/L 1/L

L
4: 20 0 0.0 3.60 0.00 0 0.00 0.00 0 0 0 0 0 0.00 0.00 0.0-

!!: 30 100 2.0 3.60 0.00 0 0.00 0.00 0 0 0 4?2 0 0.00 0.00 0.)
O 12: :0 60 3.0 3.60 0.00 0 0.00 0.00 0 0 0 643 0 0.00 0.00 0.0

b 12: 30 0 3.0 3.60 0.00 0 0.17 2.94 0 0 0 93 0 0.00 2.94 0.0
13: 0 30 3.5 3.60 0.00 0 0.17 2.74 14 14 14 7'4 5 2.74~ 2.74 0.1

134 30 30 4.0 3.60 0.00 0 0.19 2.55 30 15 30 364 !! 2.64 2. *5 0.3

f 14: 0 20 4.5 3.60 0.00 0 0.22 2.71 43 IS 43 372 13 2.67 2.71 0.4
14: 30 30 5.0 3.60 0.00 0 0.22 2.38 63 19 38 1030 24 .73 2.33 0. 6=

15: 0 20 5.5 3.60 0.00 0 0.39 2.oo 102 34 102 1198 ?6 0.73 2.90 !.0
15: 30 30 6.0 3.60 0.00 0 0.56 2.91 152 49 152 1296 53 2.32 2. ?1 1.5

16: 0 30 6.5 3.60 0.00 0 0.99 3.38 253 101 253 1404 $3 3.02 3.39 2.5
16: 00 30 7.0 3.60 0.00 0 1.20 3.35 392 139 392 l'12 !!* 3.27 ?.35 4.0

17: 0 20 7. 5 3.60 0.00 0 1.68 4.17 603 211 603 1620 170 3.54 4.17 6.1

17: 30 30 3.0 3.50 0.00 0 1.99 4.49 871 268 971 1/29 000 1.79 4.49 3.9
13: 0 30 3.5 3.60 0.00 0 2.00 4.36 !!34 262 !!34 IS'6 290 3.00 2.36 11.6

| 19: 0 40 9.5 3.60 0.00 0 2.20 4.10 1675 '41 1675 2052 4:2 3.06 4.10 17.!
L 20: v 60 10.5 3.60 0.00 0 2.52 3.33 2:57 581 0 57 C63 '73 '. K ?.33 23.1

22: 0 100 12.5 3.60 0.00 0 2. ?5 3.30 34:9 1172 3429 2700 ?9 3. e 3 3.30 3".1
24: 0 :20 14.5 3.60 0.00 0 3.48 2.52 4454 10'4 4484 3132 1344 3.3 2.52 45.9

1 2: 0 120 16.5 3.60 0.00 0 3.60 1.73 5232 748 '232 3"64 1773 2.04 1.73 53.6

4: 0 !0 18.5 3.50 0.00 0 3.56 1.45 E: 6:1 5854 3??6 2 05 0.65 !.45 59.7*

6: 0 100 20.5 3.60 0.00 0 3.65 1.17 6369 514 6369 4423 0644 2.40 1.17 65.2
3: 0 1:0 2.5 3.60 0.00 0 3.48 0.39 6744 374 6744 4860 3062 2.20 0.39 69.1
1: 30 90 24.0 3.60 0.00 0 3.60 0.68 6964 222 6964 5124 3T4 2.05 0. 53 71.3

5- 10: 30 60 25.0 3.60 0.00 0 3.f3 0.65 7110 143 7!10 !*00 ?607 !.97 0.65 70.3
? !!: 30 60 26.0 3.50 0.00 0 3.63 0.61 7244 134 7:44 5616 3825 1.39 0.61 74.2

13: 50 140 29.3 3.60 0.00 0 3.61 0.51 7306 061 7506 61:0 43?2 1.73 0.!1 74.?

15: 0 70 29.5 3.60 0.00 0 4.04 0.46 7637 131 7637 6372 4615 1.65 0.46 73.2

f 16: 0 40 30.5 3.60 0.00 0 3.56 0.44 7735 98 77'5 6'38 1735 1.59 0.44 72.0
L 13: 15 105 32.7 3.60 0.00 0 3.24 0.40 7911 175 7911 7074 '273 1.50 0.40 31.0

20: 0 105 34.5 3.60 0.00 0 3.70 0.36 S053 142 *053 7452 5442 1.42 0.36 ?:.5
22: 0 120 36.5 3.60 0.00 0 3.05 0.32 9173 119 9173 7334 6023 -1.35 0. ?2 73.7 -

04: 0 100 39.5 3.60 0.00 0 3.14 0.23 3:31 103 9291 33:6 6404 !.29 0 *9 14.3
:: 0 100 40.5 3.50 0.00 0 3.23 0.25 332 101 922 1743 $800 1.23 0.05 3!. 9f 4: 20 150 43.0 4.00 0.00 0 3.36 0.22 ?403 111 $493 93L3 7305 1.15 0.00 ?7,0

* 7: 0 I!O 45.5 4.00 0.00 0 3.29 0.20 3595 101 ?'25 59t3 7703 1 :0 0. 3 ??.0
9: 0 1:0 47.5 4.00 0.00 0 3.32 0.!? $634 39 8484 104:3 *2*7 1.05 0.10 :?. *

11: $ 1:5 49.5 4.00 0.00 0 4.04 0.17 3774 39 9774 10023 3764 1.00 0. ;7 25 2

13: 0 115 51.5 4.00 0.00 0 4.08 0.15 ?S49 74 $049 !I:S8 42:5 0.:5 0.!5 00.t
:4: 20 ?0 ! .9 4.00 0.00 0 4.03 0.14 9896 47 ??96 !!709 o'51 0.43 0.:4 it.!

': ?0 70 !4.0 4.00 0.00 0 3.91 0.13 St:4 27 I??4 11??9 4336 0. :0 0.:3 ::.'
17: 0 M '5.5 BOO 0.00 0 3.72 0.12 1974 40 3974 1 343 10171 0.?? 0.12 3! )
!?: 20 30 57.0 * 70 0.00 0 3.72 0.10 0010 35 4010 1541 10507 0.55 0.;? ::. :.

f.* 9: 0 20 57.5 !.70 0.00 0 5.'5 0.10 9007 16 7027 !?072 10673 h ?4 ^.;9 ::.!

(*] 21: 0 13 53.5 5.70 0.00 0 5.62 0.08 4091 54 WI 13716 11:13 ^ 10 ' ^? -'
. .

23: 0 13 61.5 !.70 0.00 0 5.54 0.05 4100 39 2100 1420 1 013 0. ' 9. '! 3.4
!: 0 ::0 53. 5 5. 70 0.00 0 5.67 0.04 21:5 44 *!a5 !!M4 1:4?* 0.72 0.ct .:'

I : 0 :20 45.5 5.70 0.00 0 !.53 0.07 90:3 47 ?^!3 '!763 13351 he! 3. " :.4 -

*: 0 100 57.5 !.70 0.00 0 !.72 0.07 Cf6 5 **$6 !!4!: 1245 ^' 7' -: -
.

5: 0 0 47.5 0.00 0.00 0 5.72 0.07 9266 0 3266 16452 14045 ;.t! 'F :4.'.

S-40 *



f' * P.N '10: 24 COTG 8ILOT GT 4:E : ,

8 KN WMCT 'O. 30$3.00

[ .ET NET C'.M 0.?! 0." NET'

3 CLN rICJ 9J3M '4 03 SU203 U303 Sir 03 'Xt. WL 093 UXG OT
T!.*E DT !!.*E SPRAY i;94Y EFRAY ER. ER. EFFL E P. E:P. ir7AY E: L E:7L :.--- -EC

NIN W L/ MIN G/L G L' MIN G/L G G G L L G/L G/L

5: 20 20 68.0 0.00 0.00 0 6.17 0.07 C31 14 0031 16 52 14:30 0.45 0.07 95.!'-

7: 0 00 69.5 0.00 0.00 0 1.70 0.08 C03 12 1203 16452 14?34 0.44 0.03 ?!.2

$ 3: 0 60 70.5 0.00 0.00 0 0.74 0.08 ?:97 3 0207 16452 |u 3 0.e4 0.08 ;!.

f.;. 3: 20 20 71.0 0.00 0.00 0 0.46 0.08 5279 1 & 16452 1424 1.44 0.08 45.2

4: 15 45 71.7 0.00 0.00 0 0.46 0.09 0300 1 0100 15452 14443 0.0 - 0.0* ;!. 34
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* * D NO: ;$ CD77E*4 PILO 7 PUJi? 40E ' '

4N FC0lC7 NO. 3055.00
.

r NE7 .NE7 0 31 0.M 0 ?! NET

[ C:J1 UM8 $UM8 U3M 3U:03 U3M SU:0G '.'OL 'K4. UM3 U?03 NN7
T:.=E D7 7DE SFCAY iFCAY SPDAY EF:L EFFL EFR. EF L EFFL iF9AY E:FL EF:L EF:1. 'EC

NIN Wa L/NIN G/L G L/ MIN G/L G G G L L 0/L 0/L

14: 45 0 0. 0 3.00 0.00 0 0.00 0.00 0 0 0 0 0 0.00 0.00 0.0
17: 35 170 2.3 S.00 0.00 0 0.00 0.00 0 0 0 1360 0 0. M 0.00 0.0

% !$: 10 35 3.4 3.00 0.00 0 0.33 0.87 10 10 10 1640 11 0.37 0.97 0.00 13: 40 30 3.9 3.00 0.00 0 0.49 0.37 23 12 23 13GO 26 0.87 3.37 i. :~

19: 30 50 4. 7 3.00 0.00 0 2.14 2.33 273 2'0 273 r20 133 2.04 ' O.23 2.5
20: 0 30 5.2 S.00 0.00 0 !.34 3.21 7S8 514 738 3:0 203 2.63 3.21 7.2f 20: 30 30 5. 7 3.00 0.00 0 6.18 3.25 1392 603 1392 2750 479 .00 ?.25 12.7= 21: 0 30 6.2 9.00 0.00 0 6.69 3.29 2052 660 20'2 2000 MO 3.01 3.27 13.7
21: 30 30 6.7 3.00 0.00 0 6.93 3.15 2708 654 :708 ^ 40 MS ?.04 ?.15 24.7
22: 0 30 7.2 3.00 0.00 0 7.50 3.01 3:37 473 3387 3480 1113 3.04 3.01 30. 7

23: 0 60 9.2 9.00 0.00 0' 7.01 2.57 4449 1082 4449 39M 1534 2.41 2. '7 40.3
24: 0 60 9.2 9.00 0.00 0 6.73 2.12 5352 333 53'2 4440 10'0 2.74 2.!2 23. 7
1: 0 60 10.2 8.00 0.00 0 9.00 1.34 6 61 908 6:51 40) 2442 2.56 1.54 57.2
:: 0 M 11.2 9.00 0.00 0 6.49 1.56 6872 610 6372 !*00 33! 2.42 1.56 62.3
4: :0 150 13.7 3.M 0.00 0 7.37 !.05 ?!22 12'O St.: 6600 4012 0. 0 1.05 74.0

{ 7: 10 160 16.4 0.00 0.0e 0 7.41 0.51 3735 612 3735 $600 5190 1.67 0.![ 79.3
L 9: 0 !!0 18.0 12.00 0.00 0 10.59 0.38 9197 452 9197 70^0 6345 :.44 0.23 93.9

!!: 5 1:5 20.3 12.00 0.00 0 10.66 0.24 9511 r3 7511 94:0 7699 1.23 0.24 36.?
13: 0 115 22.2 12.00 0.00 0 11.22 0.10 0652 140 4652 10$00 3993 !.07 0.10 ?3.2

I 14: 10 70 23.4 !6.00 0.00 0 11.22 0.10 9730 73 9730 11720 :774 0.99 0.10 33. 7

15: :D 70 24.5 16.00 0.00 0 14.68 0.09 o?23 02 ???3 13040 to?02 0.40 0.00 39.7( !6: 30 70 25.7 12.00 0.00 0 12.00 0.08 ??ot 68 9til 1230 11642 0.34 0.03 09.4
%. 17: 0 30 26.2 12.00 0.00 0 10.43 0.07 0915 24 '915 14:40 1195 0.32 0.07 30.417: 30 30 26.7 16.00 0.00 0 10.43 0.07 9937 22 9027 14720 12263 0.30 0.07 00.3

19: 30 60 27.7 0.00 0.00 0 7.20 0.06 0965 27 io65 147 0 12700 0.73 0.04 01.0A 13: 50 20 22.0 20.00 0.00 0 7.00 0.06 9974 3 0074 15120 !?344 0.77 0.06 0:.119: 0 10 23.2 20.00 0.00 0 5.70 0.% 0977 3 9977 153 0 1:002 0.77 0.06 01.1
21: 0 100 20.2 20.00 0.00 0 13.09 0.05 10090 !!2 10090 177:0 15073 0.66 0.05 00.2,

22: 0 120 32.2 20.00 0.00 0 16.39 0.54 1017' G3 19170 '01 3 17041 0.!? 0.04 o?.004: 30 70 33.7 0.00 0.00 0 10.52 0.03 10216 36 10216 20:20 170 % 0.54 0.03 93.3
.-

1: 0 30 34.2 0.00 0.00 0 4.72 0.03 102:1 5 1022! 201 3 !?!30 0.!6 0.03 +3. 41: 20 20 34.7 0.00 0.00 0 2.39 0.03 102:4 3 10:24 MI:0 tt!6 0'.54 0.03 *?. 4
,,_

2: 0 20 35.2 0.00 0.00 0 2.05 0.04 1007 10227 201:0 13:73 0.55 0.04 $?.42: 30 30 35.7 0.00 0.00 0 0.93 0.04 10223 1 10203 201:0 18206 0.!! 0.04 ??. 42: 0 30 26.2 0.00 0.00 0 1.00 0.04 10229 ! 10:29 M!:0 13 ?6 0.'5 0.04 M. 43: 30 20 34.7 0.00 0.00 0 0.33 0.04 10230 1 10230 MI:0 133M 0.!5 0.04 *?. 5
-

4: 0 30 37.2 0.00 0.00 0 0.76 0.04 10231 1 10231 M!M :3034 0 !5 0.04 4?. 5
5: 0 60 3.2 0.00 0.00 0 0.58 0.04 10233 1 10233 201:0 13421 0.55 0.04 )?.5?: 0 100 40.2 0.00 0.00 0 0.28 0.04 10^35 2 10235 M1:0 !?267 0.'5 0.04 C?.!

!
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August 25, 1980

Mr. Jack RothCaisch
Division of k aste Management
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Re: Radioactive Materials License No. SUA-1370

Dear Mr. Rothfleisch:

In response to our telephone conversation of Monday, July 28, 1980,
license conditions 21 and 22 of RML No.1370, and Amendment No. I to the
above-captioned license, Cotter Corporation submits the enclosed
i nfomation.

.

License Condition 21 - The short duration of the pilot plant coeration
(seventeen, 25 ton, batches over a 46 day period) during November and
Decester,1979, the relative lack of definitive metallurgical results,
and the subsequent decision by Cotter to evaluate further the efficacy
of the TL Leach process delayed the submittal of a quarterly report
according to the terms of license condition 21. Additionally, a project
cogletion report was not submitted because the company concluded, following
the 1979 operations, that additional work with the process would be needed
in view of the inconclusive results derived from the first 17 batches.

In accordance with the NRC's letter, dated July 31, 1980, which approved
an amendment to RML SUA-1370, Cotter submits herewith the radiological - - .

safety and environmental sampling data collected in 1979. (See Tables
1 through 3.) It should be noted that ambient air particulate data are
not enclosed herewith. The:e data will be forwarded to NRC along with the
environmental ard safety data collected during the 1980 pilot plant
operations .

License Condition 22 - Column leach tests were conducted at Cotter's Canon
City lab facilities using tailings generated during the November-December,
1979, operation of the TL Leach pilot plant.

These tailings represented a composite sample obtained by combining the
tails collected from ten randomly selected sites within a leach bay at
the pilot plant following completion of leaching and draining. Tailings
collected from the ten random sites were obtained from different depths ;
and different areal locations within the leach bay. ,|

I
,

rg b W5~& * 5 7 f"''


