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1.0 INTRODUCTION I

Canonie Environmental Services Corp. has prepared a response to the Nuclear !

; Regulatory Commission's (NRC's) request for information in its letter dated October 8,

1993. The request for information relates to conceptual design and cost information

I for alternative disposal sites and ground water compliance to Atlas Corporation's
(Atlas') Moab Mill site. The requested cost information is summarized in Table 1 and

includes comparisons of the costs associated with the reclamation plan versus two
conceptual off-site disposal alternatives. The costs associated with ground water
monitoring for the in-place reclamation site and the alternative disposal sites are
included in the cost estimates. Also, a discussion is provided on how proposed
alternative concentration. limits (ACLs) for ground water may be permitted considering
applicable laws.
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| 2.0 RECLAMATION ALTERNATIVES

I
2.1 In-Place Reclamation

I Appendix A shows the costs associated with in-place reclamation at the site
consistent with the closure plan. These are direct costs exclusive of contractor profitI and contingency. Table 1 provides an estimate of the total contract price. This
estimate assumes a 10-percent variance from the number presented in the

I attachments. The range that could be expected for this scope of work, including
contractor's fee and contingency, would be $13 million to $16 million for the
reclamation. This estimate also addresses the cost associated with the current ground

water treatment program. The direct costs are shown on Sheet 33 of Appendix A.
The estimated costs for the ground water treatment program are $96,000 per year.
As requested, all costs are in 1993 dollars.

I 2.2 Alternative Disposal Site "A"

I Appendix B shows the cost estimate for a disposal site designated as Site "A," as

discussed in the Dames and Moore report entitled " Tailings Management and

I Reclamation Alternatives Study for Atlas Minerals at Moab, Utah" dated October
1977. This site is located approximately 8 miles from the tailings site as shown on
Figure 1. A conceptual design for the site is included as Figure 2. Alternative
Disposal Site A is located in a box canyon on the west side of Moab Canyon. The site

slopes gently to the northwest and has a drainage area of approximately 0.6 square

mile. The soil and bedrock conditions at the site consist of a thin veneer of coarse

I alluvium overlying the Moenkopi Formation. The Moenkopi Formation consists of
siltstone and sandstone and is generally of low permeability. The sidewalls of the box
canyon are over 400 feet high. The Chinle Formation, consisting of a basalI conglomeratic sandstone and overlying mudstones, siltstones, and sandstones, is
exposed on the canyon sidewalls. The formation is generally well cemented and
stable in vertical cuts. .

I
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The costs in this estimate include moving approximately 10.5 million tons of tailings
by truck and disposing them in the repository. Assuming the same 10-percent
variance as presented in the on-site alternative, the range of costs that could be
expected for this scope of work would t,e $89 million to $107 million. The cost for
performing an environmental impact statement for this alternative site is included in
this estimate. The cost for ground water monitoring is assumed to be the same as

g that presented in Appendix A. Additionally, as shown on Sheets 38 and 40, the
E estimated cost for ground water monitoring is $84,000 per year during the treatment

operations and a total of $139,000 for subsequent long-term monitoring.

2.3 Alternative Disposal Site "B"

I
Appendix C shows the cost estimate for Alternative Disposal Site "B," located

approximately 18 miles to the northwest of the tailings site. As shown on Figure 1,
this site would be approximately 2.5 milet Louthwest of the airport. A conceptual
design for the site is included on Figure 3. Alternative Disposal Site B is located in a

relatively flat area known as Klondike Flat. The ground surface slopes up steeply
north of the site and is relatively flat for several miles south, east and west of the site. l

I The site is underlain by the Mancos Shale. The Mancos Shale consists mostly of a
i

marine shale with some marine and non-marine sandstone units. |

.

The costs included in this estimate include moving approximately 10.5 million tons of

tailings by rail and disposing them in the repository. Assuming a 10-percent variance,

the range of costs that could be expected for this scope of work would be $94 million

I to $114 million. A cost has also been included for performing an environmental
impact statement for the new location. Additionally, as shown on Sheets 39 and 40,

the estimated costs for ground water monitoring are the same as provided with theI A'ternative Disposal Site A estimate. l
|
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3.0 GROUND WATER ISSUES

L

{ Provisions for establishing ACLs have been incorporated into the NRC's regulations
governing the disposal of uranium mill tailings (10 CFR Part 40, Appendix A). Also,

4 the U.S. Environmental Protection Agency's (EPA's) protection standards for uranium
' and thorium mill tailings (40 CFR Part 192) indicate that ACLs can be established by

EPA at designated processing or depository sites. It is our understanding that NRC~

k has not finalized the guidance or methodology for establishing ACLs at uranium mills,

however, the NRC regulations (10 CFR Part 40, Appendix A) provide the factors'

[ Appendix A to Part 40, Criterion 5B(6)] for consideration when making a present and
,

potential hazard finding for a particular constituent ACL. If these factors are followed,

the constituent ACL will provide protection of human health and the environment
based on health protection standards. Also, NRC has developed a " Draft Technical

F- Position on Alternate Concentration Limits for Uranium Mills, Standard Format and

Content Guide and Standard Review Plan for - Alternate Concentration Limit
Application" (June,1988).

i

in making the present and potential hazard finding, the factors listed below will be
addressed. Preliminary responses on how these factors relate to the Moab Mill site |

and additional technical analyses that may be required to support ACLs are provided.

"(a) Potential adverse effects on ground-water quality, considering-

(i) The physical and chemical characteristics of the waste in the licensed site
including its potential for migration;"

%.

Response - The physical and chemical characteristics of the waste have been,.

C well characterized. The active dewatering system and the minimization of 1

infiltration by runoff control and capping will prevent expansion of the

( contaminant plume.
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"(ii) The hydrogeological characteristics of the facility and surrounding land;"

Response - The hydrogeological characteristics of the facility and surrounding
land have been well characterized. However, some additional characterization

I of the interaction of the alluvial aquifer below the tailings with the deeper salt

water or brine zone, the bedrock, and the Colorado River will be performed.

J
B "(iii) The quantity of ground water and the direction of ground-water flow;"

Response - The direction of ground water flow is defined. Using existing data,

a model will be developed indicating ground water flow conditions after
completion of reclamation.

"(iv) The proximity and withdrawal rates of ground-water users;"

Response - No water supply wells exist in the vicinity of the facility.

"(v) The current and future uses of ground water in the area;"

Response - The ground water in the vicinity of the facility is not being used
and future use will be precluded by institutional controls.

"(vi) The existing quality of ground water, including other sources of contamination
and their cumulative impact on the ground-water quality;"

I Response - The shallow ground water below the tailings has been impacted.

The reduction of infiltration through the facility will improve water quality overI time. The impact of infiltration on the existing ground water conditions under

the reclaimed site will be evaluated.

I
"(vii) The potential for health risks caused by human exposure to waste
constituents;"

I
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Response - Institutional controls that prevent human exposure to hazards in
the ground water will be implemented.

"(viii) The potential damage to wildlife, crops, vegetation, and physical structures
'

'

caused by exposure to waste constituents;"

} Response - The reclamation plan and institutional controls will provide
J protection of the environment to exposure from contaminated ground water.

"(ix) The persistence and permanence of the potential adverse effects."

l

Response - Because of relativelv low grou:d water velocities, uranium
I concentrations in the ground water tscimr; the tailings may be elevated for a

number of years. However, implementation of the reclamation plan and

i

institutional controls will minimize the impact on human health and the
i

environment, and this persistence will have no significant adverse effect.

"(b) Potential adverse effects on hydraulically-connected surface water quality,
considering -

,

1

"(i) The volume and physical and chemical characteristics of the waste in the
licensed site;

,

"(ii) The hydrogeological characteristics of the facility and surrounding land;

"(iii) The quantity and quality of ground water, and ths direction of ground-water ]
flow;

i

"(iv) The patterns of rainfall in the region;"

Response - All of the above factors relate to the impact infiltration through the

tailings will have on ground water quality. The active dewatering system and
implementation of the reclamation plan will minimize infiltration. An evaluation

of infiltration through the reclaimed site and the impact this infiltration will !
!

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

i
. .

j



I
7

have on ground water flow conditions and ground water quality will be

|I
performed.

| "(v) The proximity of the licensed site to surface waters;
!

"(vi) The current and future uses of surface waters in the area and any water quality
standards established for those surface waters;

II
|

| "(vii) The existing quality of surface water including other sources of the
contamination and the cumulative impact on surface water quality;"

l
I

Response - As previously mentioned, the interaction of site ground water with
vicinity surface water will be evaluated. This will include an evaluation of the

impact proposed ACLs for ground water will have on the Colorado River if
ground water having these concentrations is discharged to the river. Also, the

current and future uses of the Colorado River will be evaluated as will any
, future impact on surface water quality. Currently, ground water seepage to
! the Colorado River has no impact on surface water quality.

"(viii) The potential for health risks caused by human exposure to waste
constituents;

l

"(ix) The potential damage to wildlife, crops, vegetation, and physical structures

|
caused by exposure to waste constituents; and

"(x) The persistence and permanence of the potential adverse effects."
I

Response - A human health and ecological risk assessment will be performed

to assess the potential hazards of ground water containing proposed ACLs
being raleased to vicinity surface water.

! It is recognized that Atlas must provide the basis for proposed ACLs, including
consideration of practicable corrective actions and that the ACLs are as low as

1 reasonably achievable (ALARA). Atlas has been implementing the only technically
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'| feasible ground water remediation for the site, consisting of active dewatering of the

tailings. The in-place reclamation plan will improve ground water quality further by
controlling surface water infiltration to the dowatered tailings. Resultant seepage to
the ground water system will be minimal.

g
ACL application is appropriate since the majority of seepage has already entered the |

foundation soils; removal of the tailings will not influence seepage which has already jI migrated from the tailings. Pumping of that water adjacent to the Colorado River is
not technically feasible. Therefore, considering the cost of off-site reclamation with

! little added benefit, the most practicable and cost-effective option is to implement in-
place reclamation. The cost of in-place reclamation is $10 to $15 million. The cost
of relocation is approximately $100 million. The relocation option will require local
and federal financial support.

I Because of the extreme cost, long duration, and impact on human health and
environment related to the relocation option, Atlas chooses to establish ACLs for use

- as ground water protection standard.s at this site. The human health and
environmental impacts reiated to relocation include air quality impacts related to
excavation and transportation, increased accident and fatality frequency and a longer
period of impact on tourism and property development.

I
I
I
I
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TABLE 1

ESTIMATED RANGE OF COSTS
ON-SITE CLOSURE VS. OFF-SITE DISPOSAL

On-site Control Attemate Site A Altemate Site B
ltem Description Estimated Range (000's) Estimated Range (000's) Estimated Ranges (000's)

Direct Cost $9,429 $ 11,409 $66,526 $80,497 $70,804 $85,674
Subtotal $9,429 $ 11,409 $66,526 $ 80,497 $70,804 $ 85,674

Contractor Overhead and Profit (15%) $ 1,414 $ 1,711 $ 9,979 $12.074 $10,621 $ 12,851

Subtotal $ 10,843 $13,120 $76,505 $92,571 $ 81,425 $98,525

Contingency (15%) $ 1,626 $ 1,968 $ 11,476 $13,886 $ 12,214 $ 14,779

NRC Long Term Surveillance $650 $650 $650 $650 $650 $650
Total Estimated Cost $ 13,119 $15,738 $88.631 $107.107 $94,289 $113,954

CanonteEnvironmental
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FICJEf: Atlas Option i II fransportattsfl1Af0tr M5 FILI tut Atlas 58f I CF Sif 41
CLIDf ATLAS CCif.

204 to.: 88-67-14

Latiflot 8046 Itah Nfte 48-Cec-93 TIS: 05:54 FI

ISTInft M
NTEL 11501 IIT IIT DIf TUfn HIf f0fn

ITIN 883CRIffl04 SEff QtHTIff EIIT IQtIf tyGIF FML IIFIIt! 3RFLIt3 Elftlin 303 ft1RL COSf3 C0!?5 BIB III

f0fn Fl!D CittEMS 3R 6 iM 4 8 0 0 0 179,675 0 0 179,025.M 119,425 217,325.55 217,326
Talin 8LE JOBSITI oftlHE$ !!f 7 624 Hit! 3,651,424 4 4 4 1 4 4 13,6M 6,Mt.M 3,7H,624 12,420.02 1,584,492
EllL111f!05, D00tIL!!!!00, MCOSR 4 1 11 56,374 0 0 0 14,400 6 6 39,6M 4 4%,974.M 4 % ,974 582,628.19 582,629 *

Cots!IDCf NIIAIL as tanEEffsif 9 18,5M LF 51,316 e 114,772 17,625 12,338 4 4 832,5M e lidt 1,421,545 67.H 1 Mt. lit
IAltkOAa 19f17817 t!RE 3R 19 132 RO 6 6 10,119,625 4 4 4 0 t t 42,656.25 14.119,625 IN,339.64 13,244,834
CORSTIICT LOUIK FEILIff IIT 11 1 11 0 8 9 4 0 0 6 2,854.9 # 4 2,9W,#0.M 2,454,tM 2.344,885.10 2,384,885
IICaf175,1048 YSILIK$ SIf 12 7,let,000 CT 5,132,452 4 8,623,M5 2,112,829 1,859,231 0 0 0 0 2.17 16,133Ali 1.17 M,126,Me
0FF400 AE DISF0$n 5tf 13 7,let,Mt CT 4,113,244 0 9,625,778 1,397,294 969,491 6 6 4 4 1.14 16,725,443 3.99 24,142,000
ffILIff IILOCafIO8 MD II571LLif!IIf 14 I BA 0 0 0 t t 1,000,004 0 IN,000 01,lM,000.M 1,140,000 1,376,889.60 1,376,819
Elft ItCLMATIOE SR 15 344 E 32,691 0 81,497 13.458 18,lM i 4 3H,0M i 1 MI.H 471,2 % 1,729.73 538,lM
IICluft oftt30tMI t!Postf0ff SR 16 5,5M,000 Cf 1,542,246 9 4,U4,7M 665,900 4 % ,250 0 0 t i 1.27 7,M2,196 1.77 9,735,9M
SOIL toct EAftII SR 17 122,800 C1 174,H7 6 383,787 57,2 % M,217 0 1,168,749 0 t 14.82 1,83,4% 18.63 2,287,764
20CI inot SIf Il 26,906 CT 57,622 0 45,171 12,4M 19,666 4 864.730 t e M11 1,026,H1 44.45 1,249,304IIFilf FLEIEtt SET 19 25,000 CT 55,M6 4 II,H5 12,0 # 18,2 % 8 715,875 6 4 35.02 175,426 42.85 1,871,254IIst stittfRIS 3R 29 1U t t t 0 0 4 9 IM,004 0 IN,tet.M IN,000 116,335.86 116,3M
COMPEf CORIfl05 CLAY Lint SIf 21 425,000 Cf 219,900 4 417,518 63,674 43,659 0 0 I i 1.52 814,151 2.74 1,lH,508
FLEI RAD 05 CAF Sif 22 210,000 Cf 103,959 9 223,847 28,111 19,664 0 4 9 9 1.79 375,581 2.57 539,7M -
FLEI FilAL CAF SR 13 419,000 Cf 195,0 9 0 421,324 52,2M 36,148 4 0 4 4 1.69 7M,H2 1.44 1,422,368FIEIN Sif 24 15,000 LF 0 0 0 9 0 8 9 IN,tte i 12.M IW,000 13.96 269,4M
Efif0 TIE C0tfl0L lif 25 1 IA 4 6 0 9 e e a 66,508 4 66,500.M 66,5M 71,363.35 77,363
ACC153 9005 3R 26 20,000 LF 47,982 9 H 2M 9,000 7,2M 4 32,344 4 4 1.M 155,M2 11.29 225.904t!LL IIft 50!LS IItiftfl0B SR 27 300,004 CI 277,424 4 474,279 106,617 59,376 6 8 4 6 3.96 917,694 4.46 1,H8,000
0FFLOAD RILL $0!LI st! 28 300,000 CT 224,F57 4 376,M4 53,754 37,281 0 8 6 8 2.29 686,496 3.38 1,014,0 #
TAILIM RSAHMtf SOILS DCintItt? 29 IN,Mt CI 92,474 5 158,893 35,539 19,792 4 0 0 6 3.H M5,IH 4.46 446,000
0FFLCA8 82HEMIf 30I15 Sif M 100,000 Cf 74,919 0 123,435 17,918 12,421 0 0 e i 1.29 228,699 1.38 338,000
ftBSF0tf IILL DD0 HMIS Ilf 31 35,9M Cf 2H,7M 6 454,597 1,454 11,996 0 0 t i 19.39 678,647 28.32 191,2M
RST Cofft0LIll31 ftAISF0tf Stf 32 11 ftAR 464,116 15,Mt 125,000 45,300 52,000 0 t 1,566,2 % 6 206,155,64 2,267,712 277,284.29 3,H9,246
FtHIffIN HD Ett$3 Matist? SR 33 1 Il 98,863 0 0 t t 6 0 825,000 4,164 921,023.M 928,123 1,164,843.64 1,164,844
M51GI C05f5 SET 14 1 14 Me,Me t t t 0 0 t I e 500,000.M SM,tet 1,011,616.16 1,011,616
III 80llf0tIEIHaft MD Siftti IIT 35 11_ ft I,152,631 321,M4 0 0 4 4 6 4 44,600 138,821.55 1,518,237 252.351.74 2.775,869Fntin51 upB 38f 36 He K 4 4 8 9 0 0 339,2M 4 6 538 et 339,294 616.58 194,611
DAlfflCE COSf3 Sif 37 11 !! t I e t 6 4 4 289,154 0 26,286.73 289,154 3e,586.81 334,3M
Bell laiattaance Sif 38 5 ft 255,914 0 25,584 15,6M 14,444 53,600 33,3M 25,375 4 13,852.64 419,263 142,619.38 113,t97
BC 3arvellance SR 39 10 fr 4 4 0 0 4 4 6 415,871 0 41,587.20 415,872 48,384.83 483,804
Long fers toniterlag SR 44 30 fear 9 9 8 e 9 0 0 120,004 4 6tM.M 128,066 4,653.43 139,603
Invireneestal lapact Statenest 3R 41 1 en 0 0 0 0 0 t t 1,5M,000 41,584,tet.M 1,500,000 1,745,837.88 1,745,438

Sigf0fn 19,394,645 D6,000 37,171,391 4,724,584 2,928,874 1,232,425 3,1W,2H 8,MI,297 142,364 17,885,426
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PMEf itias Opttaa 1 M fransportatica
(LIllt: ATLi$ COff.

*
8371N708: E3 Sif 12 Of 3ff 41

Jtt M. 48 61-10 tifL 48 Bee-91 FIS. H:35 ft
Latif!1 Esd Its
Itu atERIPTIN: Utiftft,140 f1|LIK3

JOB 9tnsflff * *"'*"'tf

35fluft1 MftlIN M3 M 9BI. -fML FCI LottEf!TI I 5 Ett 13LI AN M GFt UED L0a5 t IIG 7,les,en
1 -453III P900ftf!08 M383 Of LDAIIK tKILIff 138 flAISPCRHf!G8 tt*KIf! 20 GE Ftt EN PEI IKI
{ -835BHE 25 GOIIola's if M fB5 Pts IKI f fue ftIPI Pet NT -fttL C05f3 tot III3tL af 0.4

-aS3M AftBEI toeftt!I90 Of HILIK 871.4 7005 798 Cf
-PtMetfl09 4500fts fit St! . 3M1 (f FIR NT
-Butifl0B . 7800008 Cf/ 3461 (flN! * 2251.68310 CAT 1 Of . 6.11447645 flat $ If 7 BAT 3 Ft1 Itti ALL ftM 30888 3640 Elft

8.66801502 Tint $ 17 5 tif3 ftt MU ALL fint ICIII 2600 Elft
-833M 151K l-631, 2 It, l-Nftt THEI AN ! GitIII FOR IICARf!0f

45355 35IK 1 tNVtfM IN latSIK SftlifER$ IN 11410I183

8E37108 * 22,531301t3

3tKIIfff0E gNpf!?! MIT LISOR Iff IIf Nif
*

30Blf IQtIP FNL ttFRIA3 SIPFL!ts lifttIAL5 383 filfEL 70fiL C05?
. . . . . . . . . . . . . . . . . . . .

Of 611 Kftlf 1.M Il 24.61 136.64 21.75 II.M 4 et
Of 14 git * I II 84 11.11 6.N 6.M
(17 N til 2.N 84 49.21 142.58 22.M 15.00 4.08
FICllt ' 2.88 18 4.12 3.M 2.88
CAT 966 ftL 1.00 la 24.68 47.95 1.M $ 04 9 se
LOCAL Ofttafot 3.M Il 73 32 0.00
Late L4000tl 3.00 II 55.49 4 et

|

EDNLY
CMt 227.14 9 at It!.H 51.75 47.00 8.M t.80 0.M 8.00 Clit ttsf5 119.11

580f0fE 22,531 BDets 5,132,452 4 I,528,M5 1,391.EW 1,059,231 0 0 0 0 16,212,238 2.00

EftIIEla
-fttL M1,474 GE 721,879

721.179

4

4

5

0

9

9

8

0

0

t

t

fDflL3 5,132.452 9 5,629,M5 2,112,823 l,959,231 I O 4 0 15,1!!,41) 2.17
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PMKfr Atlas Optise ! It fransportatin 13f!Ef0ts ACS Iff 14 Cf Sif 41
CLitf!. Aftt! F4P.
JOB Hr M 61-19 58 4 . H Ice-9) fiE H 35 FI

- LOCitI% and tuk
17B IIKIIFf!OB. EffLIf! ItLK1f!00 AS IISTELifl3 JOB iSAlfIff: I !!

Ilf:mMt IBMIIN b83WFf1485..

-a Lx15 Peutt POLts 35000

-Ettf!G TO 10ACI8G EfftR 25sel
-5Erf1CI M L0at!K FEILITY 45000

-3DflCE M 0FF LH8IE FKillff l5tet,

140006

BitAtlM = IDES

IESCliff!M OInffff! WIf L1888 IIf IIT WIf *

spelt sptIt twL uttIts SerrLits ufu!Es sus mttL Mfn Cost
. . . . . _ _ . . . _ . . . . . . . .

IMILI
OIV 0 It 4 08 0.00 0 80 0.00 8.M t 40 0.M t at CRIE COETI t.se

$NMitL 4 5D55 0 t t 4 8 9 4 4 4 4 0.00

Eftt!ES:
ILICft! CAL *"*""* *IW 1,000,900 1,000,404
-tTIL!ff $tt7135 I It IM,tes tu,tet

4

4

4

0

4

9

4

4

4

4

fUfE3 0 9 8 9 0 1,000,900 9 1 # ,000 4 1,1 # ,900 1,1#,tet.M
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FACJftf. Atlas sptise I tt fransportatus tsfInfJt MS Sif 15 Cf Sif 41
(Lluti ifL15 CCtP.

J08 E la 47-10 M1 et he 9) TIE teill ft
10(371 1 Rod Itd
!!M M331ft:N. IITI IICLA4ATIGB

JOB 98Mfift les E

tifInfat EM13 Mt 133Nrflotli 1
1

-155mE IICLAMAf105 tf 538 Kt!5

-435918 FL8CIEff of IILff SCILS f2 00Mt CCHI Af 4 IKE! ftI3
| -904#f!ff 13 8331sts 70 It 61212 CT
'

-Est I Stuftts 4f CoelMt Ft3Mtflet of Me C11R LT 2tet it litt
Elif!CO . 112.25555 tests

Elif!OI . 112 Ett!

MKilff!OR 98U!!ff MIT L130t 157 IIT RIf *

t@If 50ftf FIEL ttf1113 SEFFLIIS tifttitL3 5833 filftt !0ftL COST
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

C87 411 SCftlf 2 et 11 41.21 273.23 41.54 35.M 6.M
CAT 84 Ett 1.M 84 24 El 71.21 II.M f.58 4M
C&f 14 08 1.M tl 28.61 51.7) 6M 6.50 0N
Eftt ftst! I et Il 28.61 25.22 I et 3.00 0.00
LOCAL U.00RIt I.M Il 18.56 4M
fittl FCt1H 1.H H 25.39 0.00
FICHF * l.M 14 2.46 1.58 l.M

80HLT
C$tt 166.92 0.M 421.93 70.M 51.M 0.H 6 et 0.M l.M Citt C0$f3 713.82

SWTOTAL 112 800t3 32,0ft 0 81,417 13,454 18,190 t t t t 137,2M M] 54

G?ttIAL5

t'Imatt Att tr.CI )# E 204,000 234,000
IIIC&fl0E )# it IM,Me IN,000

t

e

6

0

0

4

4

0

t

I

f0fAL3 32,091 0 41,411 13,454 14,190 $ 4 )t0,000 t lif,2M 1,463 64
!
!
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flaitCf Atlas apties I12 finaputatise 1371Mafi F. Ilf 16 N SRT 41*

CLittf: ifL43 CttP.
E0 E: H 61-14 D&M: il ke-93 ft& 44;35 Pt
LOCafl03: Baab f*4
IfD 9tKIIPfl08 ITCATA3 Cittt&*!E RIPC11T0tf JOB gustIff """"'Cf

!!f!I1f)E 90ft! W 418tFf!3tli 5,5N,N
-A33st ISIS: 631 futt if 2N4 F30f Intl
R3338 P90NCflGI Af !!N Citit

-931TIOS . 55N#4 i IIM Cf/3= 5000 10011

|

|

|

Batifl08 = 5.00010H3

BtXIIrf!OI 9talf!!! WIf Lapot IIT ttf WIf *

30EIP IGIIP ftIL ttftIt3 5tPPLIt3 RAfDIALS 533 finitt 70flL Cos!
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(17 6313CPR 5 N ti 123 94 524 95 13.75 41.58 0.00
Ctf 31813 2 et 84 41.21 175.56 32.H 29 M i 98
Cif la 3:3 1 It il 24.61 71.29 11 II 1.54 4N
C1714GM 1.N 88 24.61 51.73 6.H 6.50 0.H
#E!!I 84 Gas I et 88 24.61 M.75 8.75 9.75 6.N
PICIIP * I et Il 2.46 1.56 1.N
F!llt f3tM&E 1.N El 25.39 8.M
LOCAL Lalatal I RA % .196113 6

EttLT
Citt Mt 45 9 90 667.14 133.N 91.25 0N t.96 0.N 9N Citt 20$3 1,400.44

32f3flL 1,NG 800t3 IJ42,246 9 6.138,700 665.900 4 % ,254 9 9 0 0 7,002.1 % 1.27

CifttitL3.

0

4

6

0

t

t

0

0

0

4

4

0

TCTAL3 1,542,246 4 4,338,198 662,996 456,250 0 t t 9 1,N2,1% 1.27
.
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7301tCf. attes tptisa I ti fransportaties I5ffuf3. AG3 Sif 11 Of SIf 41
til!E 135 (St.
J00 Hz 08-67 le Mft M Dec-fl f!E: M 35 ft
t0C1711 tse ItA
Ifts It3CIIFf!08. Soft toc! unli JOI gtufttf. 122,lM CT

tiTInf01 Nft315133MFfittle
-QOU'Iff II 435Mtf 10 38 614M Cf OF 00C1 MB 61tM Cf Cf Kit
-1553t MLIYtti Of 13CI I StM ITIMY
-etuf!3 * 61.4 tif3 Ot 614 ERS
-tKLEE Citt TO FLACI SOILS

83Afl0B = 614 EOt3

sItKIIPTIDE gluftff MIT Lalot IIT IIf MIf
f@!P t@!F F9tL IRF1I13 SIFFLIt3 RiminL5 Ills flitik f0f1L COST

tif 611 KFt 3.M ti T3.42 314 11 44.25 28.50 0M
tif 14 08 l.M 31 24.61 11.11 6 ft 6.50 tN
tif $63 til COIF 1 et II 26 61 25.52 5.M 4.M iM
tif 39 !!I I et El 24 61 31.28 16 et 19 M 8.M
LOCAL LitutD 3.M 11 55.41 4.M

Caf 166 ftL 1.M 14 24.61 47,95 7 ft 6.M 9.M
jtif Il 9:t 1 Il 24.647184 11.29 11 1.5 6 '

lift 1 ftKI I R4 24.6671M 25.22 4 3 8 l

500tLY
CIII 176.95 0 to $25.96 11.25 65.58 9.M 9 et 9.M 9.M CIII COSTS I,866.76

537071L 614 80ft! 174,441 4 381,131 51,256 40,111 9 9 9 4 651,38F 5.38

BAftIIAL5s

ROCI AIE03 (F06 Fif) 92,lM f5 175,871 875,871
10CI 11501 flH570tfiflH 92,100 f5 212,878 292,871

0

0

8

8

6

0

0

e

t

6

fCTALS 110,017 6 383,787 57,256 M,211 0 1,164,141 9 4 1,829,056 I4.32
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Flit.'ft Atlas Spties 1 Rt fransportatin
(Littfi STLAS C0ff.

*
I!?Ill?Dti E5 Elf II 6f Stf 41

JGt 30: II (1-16 tafts il ke-93 TIE N;15 Pt
LotaTICI: tse ltd

Ittil StEliff!& %TI AREI
JOB QCAtfiffi 26,000 ff

R$fluf98 BBfl3 le 133Rffitali
-A33M C0fftt3IOR If 1.5 ft1 fti (f
-PLEI l'XI If MID, LOAllt 18 ftKt Loutt
-4333I!t Ett!Ttt Of IT0at !? 1000 ff!Et = 15M ft/MT
-1t!E Lut! If 23 708 Pit LOAS = 65 flKt3 FD CAT

-155M 3AE QtAlf!ff Of FILft!IlfftIE

Mtifl00 * 524 00Its

NKilffl00 954Rf!ff RIT LA80t IIT IIT RIf '

IQI!f EURIf FML Ilf1133 $3PftIt3 EftBIES 333 filftL 70fik test

CAf %E FEL 1.M la 28.61 17.05 f.M 6.;3 9M
tif It III 1.M Il 24.61 11.21 II.M 7.50 0M
tif M3 ftLif 1.M BA 24.51 45.45 6 40 1.M tM
Lotu Lalottl 2.00 ta M.ts 4M

IBRLY
Ott 114.11 0W l(3.75 24 40 20.50 8.M t.M t.M 0.M CIts Com 311.14

$ltt0TE la 30R3 57,622 e 15,171 12,4M 19,660 t t t 8 165,933 4.3%

E.fttI4LS:
,

RotF A130s !!DB P1f| 31,000 ft Us,tM 319,190
,

00G ARER flatStatttflot 31,000 ft 124,9 3 124,9 3
f!L!!!IAfDIAL (fGB fif) N,4M ft 250 til 250,968

'

FILftt lAftt!E fin 85708 tift M,tM ft 115,752 115,752,

i 4

| t

l e

| t

1 e

| *
\ t
i 4

|
10fE3 57,522 0 55,171 12,4M 10,660 t 660,7M e 9 1,026,663 31.41
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F10Jt*fs Atlas Opues 111 fransportathe 13fluf:li E3 Ilf 11 of SIf 41
CLl!I!. It' S C:tP.J
K4 Mi H-67-10 It!st H Bee-13 flE: Hi35 Pt
LOC 1713. Isd Itd
Itta It3CIIFfl08. RIFRAF FLAttttf J00 QGAttiffi 25.000 Cf

83flatf05 Nft3 IIB 1558Bf!0I56
-4:3HI M!!I3108171.5 ft! rp tt

-PLKI IKI IT ICitt, LoaMI An ft3G 1o433
153Wt IELIitt 5f Ifout if IMt CT/tt! 1500 ft's&Y
f0fAL LOADS If 23 f 0 Pit 1440. Il ftKt3 Pil it!

-135m PLEIK IIFHP !$ Itallag IIttas as taatst'J

-435M litt FIIGNIS of f!Lfti Ltfts

!

E51fl08 500 0055

ft3CIIffl0B QUAI!!?! NIf LA008 !If Itf att
'

IQtIF E9tIP FML Itflill SIPfLIII lifttIALI 523 filitL fcfE Coff
. . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . .

tif 966 ftL I M tl 24.61 17.05 7.00 6 el iM
tif H III I.M El 24 51 11.21 II.M 1 54 0.00
tif 961 ftLif I.M B4 20.61 45.45 6.M T.M eM
Lote LAMitt 2 et 81 36.99 4.48

EWLt
Gtt 110.31 f.06 151.75 24 90 28.50 t et t et 9.se 6.08 Cast tosis 313.18

IBMf1L 500 EDS 55,M6 0 11.815 12,000 18,250 t t t 9 159.551 8.30

1175tllL5

IIP Inf [rce Flf) 37,500 ft
248.115 lit,871

til Ill flat!MtfiflM 31,500 fl !!),254 113,154
FILitt fifttIE (100 FIfl 35.000 ft 200.454 214.450filftt IlfttllL ftAISPCtfit! 35,000 ft 111,344 111,348

8

8

0

0

4

9

0

8

.
fDilL3 55,406 e II,If5 12.000 18,258 9 115,If5 0 4 575,4I6 15.02



I
. .M M. N~W D.. .O M G.

.

flo!!m Atlas optise i N fransportatus 13t!RRf% 82 2729 Of $37 41
flittfi n!LLS Cont.

JOB M 30-47-10 Mft. N 8ec-91 f!E M:M NLottflot, led ItA
I?R Nettlff!90. RIK STt9CTIBt3 Et gentt!YT 1 LS

85f15f98 Nft!ABBIN Wfl0He

4ttflIt NAIIAGI ITNtf9tt3 IILL M Rigt:aII, fl0E 101(RIttf 19 ItalenL13.
-1$3us M ELeonett ft IN,tel f00 pfIK 790Jtti

e

|
| |
.

DRitlet . EHt$

NKt!!flOB IIllf!!! Wif Lasse E uf g[f *

IIIIP 30817 fit! MflIts SIffLIIS MTRIES IIIS fliftL TUfE test
. . - . . - - . . . . . . . . . . . . . . . . . .

I
t

l
.

EDELY
CRIE 8 10 0N O.N 0N 4.N 0 00 0.98 4.# 4.88 CME C05f5. 8.00

SWftfE 8 MRS 6 8 .t 0 0 t t 0 0 4 4.08

t'.ftRIES:

6
-RIK IWCTWt3 i L1 l # ,000 IN,tet

I

i

0

4

0

t

I

e

1

4

fUfEI 9 6 e t t t t 196,000 t los,tes IN,see.96
f
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FHJt f; 8tlas Ottles 1 It fransportaues Est:Ef2i K3 IIf 21 Of Stf 41
tLittfi in15 totF.
108 80: 80 47 18 BL't 98 Dec 13 TIL 64 35 N
LX1710s: tod 8td
IME RSCIIFf!Ct COMET C2tlf!03 CLif lit!I 308 ggAMIffs 425,690 (f

Ef!Ilf3 80713 til!$$3Eff!0ES.
-833838 Orptitif8MK 1 FOCT #f LIMI All tt 2FETIIE RED COMIf!08:E.
-82 SCI 4Ftt! TO HTI TE Util!!LS
-lSCL308 48 Etiftet4L 4-9 70t IIFflK Of BOC1

-lELEt FM CONFiff0R f5187 IP tifI C0tFKfl0E IFF0tf5
-Ft3Kflat if flM CliR
-NBAfl01 * 415000 fff IIM CY!B * 386. 36 M M

-listat tttti Aft!LAt!.I Of IIft Flas IfotKI IIKI TApt F3 BUT Ut!IOL AIB CatFACfles 38133
-4550Rt Ilill I!!f1ECI Of litt Ff

HRAfl0B * 186 ER$

HKilff!OE gluftf! RIf L8301 IIf Uf *stif
tyCIF tytIP FEL 8171111 ITFFLII5 HAfD11L5 5583 filftt T0f4L COST. . . . . . . . . . .. _ . . . . . . .

Of 39 33 2.M 14 41.21 lit.56 32.00 20 ft 9.M
GT It 33 198 la 24.El 71.21 11.00 f.50 t te
GT 14 GDR I.M 11 26.61 11.73 E et 6.M t.se
CAT B25 CONF 28813 41.21 132.06 28 N 12.M iN
uf 6ll SCFt 58818 121.N 124 11 13.75 47.54 4 te
inftt 8128 2.N 81 49.21 TT.54 11.W 11.50 tM
LOCAL 183t! 3.M tl 55.49 4W
fitL8 FOREAR 2 11 56.174623 9
FICIBF * 2 la 4.92 3 2

mutLYGtt GN.15 0.06 1941.41 163.25 ll).M t.00 0.00 I.M t at CIII C0!f5 1,744.!!

3aftfli 386 E0t3 164.554 4 442,514 E1,474 43,659 6 4 0 0 6f3,901 1.51

BftI!4L5:

4
-Fl!Et C0tF4Cfl08 425,000 15,250 ft 15,000 et 148,250

0

t

t

I

t

t
t

0

0

4

107111 211,940 0 447,518 61,014 43.651 9 I t e 114,!51 1.92

!
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Ftt.'ttfi Atlas Optise i H fransportatue tifIRAftt: E5 5E ZZ N Mt ilCLl!Xf: ATLA 3 (CRP.

J00 53: It 67-10
*

IM. t1 kr 31 flR: 04:35 FtL00f!00: Isd Itd
!?II It3CIIFTICS, FLKt RADct tif

200 fjtuflff 210,0N ft

IS!IntJR 10ft3 IN 135MFfl0IS.

-15SWI FLacttttf 0F TO 8005 CAF 87 I FUCT W EA'IIIAL
958 SCliftti ft Ett fit U?ttilLI

-IKLatt II AMIflot&L I t FOR IIFFIIG OF SOff

.Ff29CTIce it liN Cfia
latafles . 210000 CTl !!N Cf/M = lit 90Mit
133MI utta til!LABLI Of Ilft F00 SEf COfftCL AN CDEFKf!ClIttD5

-15338 E9L t!!TAEI OF 1200 Ff

8317I09 1918C5t3

Dt!CIIF!!05 filffIff Ilif u808 Iff !!T .Wif
SQUIF I;t1F PEL ttF1113 58FFLit3 RafttIALS fllftL f0ftL COST........-..........323 . . . . . . . . . . . . . .

tif If til i et 18 24.61 89.28 16.M 10 et 0N
CAf Of 311 I et 14 24.61 F1.29 11.00 1.50 0.NCAf 14188 1.N In 24.61 51.11 6N (.50 0.Ntif 821 CONF 2 00 Il 41.21 112.06 20 N 12.N 8MCif 63t 3t71 50081 123 04 524 95 13.75 41.50 0N
I4fta RAGGE 20011 49.21 ff.50 17.50 17.50 0NLOCE Lieutta 3.N Il 35.41

0 00fit 13 FClad 2 ta 50.774628
0FIGN * 2 tA 4.92 3 2

ESLttitt 401.55 0 00 952.5) 147.25 Ill 90 0.N 0 00 0 et - 0.00 titt (0$ff 1,604.11

Sulf 0fAL 111 ERS 76,659 0 181,147 28,111 19,564 0 0 0 0 304,281 1,46

CR?!!IAL$i

0-Fitft? CONFACTICE 210,000 27,100.N 42,000 el
Et,100

0

0

0

0

0

0

0

0

0

0
.

TOTAL 5 143, % 9 0 223,141 28,111 11,564 0 0 0 0 )?1,581 1.73
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FKJECL ltlas Option i N fransportaties 25fita!Dti A;5 Sif 23 of lif 41
CL!!st, !?tA5 C0tt,

J00 N: It 61-16 84fti et Bee-91 f!N Mt35 ft
Lati!!GE: tsd Itd
1138 8833IPf!N. PLAtt flail GF JOR QINfiff 419.000 ff

IIf!Nfet Efft! W ASMW.
-1555E PlatMtf GF Figg CNtg af 2 F30f fBItt
-958 IttaFgt!10 INI fE NfERIES

~

IICLMt M AN!fl0ML I-f f05 I!Pf!K Of Bett

1

-Peutetfl0B if IIM Cf/N )

-IMaflN * 413004 (11 IIM C1/N * 188.90MM
-855M NfR 8tt!L4GLI 00 !!ft 708 915? topfteL M CWatt!N MIDI
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