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1. PURPOSE

The purpose of this analysis is to define the spatial requirements of the area (pad) for storage of
muck removed from the tunnel area during the construction of the Exploratory Studies Facility
(ESF). This analysis uses the estimate for the amount of material to be removed and determines
the required area of the storage pad.

2. QUALITY ASSURANCE -

Work performed under this analysis is considered not important to waste isolation or radiological
safety.

3. METHOD

The method used in this analysis is a combination of descriptive narrative -analysis and- --

calculations.

4. CODES AND STANDARDS

4.1 YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT (YMP):

YMP Baseline Document No
YMP/CM-0019, July 1993

Exploratory Studies Facility Design Requirements
(ESFDR), Rev. 0

4.2 U.S. DEPARTMENT OF ENERGY (DOE):

DOE Order 6430.1A, April 6, 1989 General Design Criteria for DOE Facilities

5. DESIGN INPUTS

It is estimated that 1,087,000 cubic yards (829,768 cubic meters) of material is to be removed
from the tunnel (Reference Section 8.5).

6. CRITERIA

K,-' 6.1 ESFDR REQUIREMENTS

6.1.1 3.1.3.1 .A.2 Auxiliary site - consists of the areas prepared for ESF purposes not
fulfilled by the main site. Examples of the possible use of
auxiliary sites include:

* laydown area
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* explosives magazine
* muck and rock storage
* topsoil storage
* batch plant
* water tank
* substation with standby generators
* compressors
* warehouse

and other areas defined as the design progresses.

6.1.2 3.1.3.1 .A.3

6.1.3 3.1.3.L.A.4

6.1A 3.2. .L

6.1.5 3.2. l.Q

Access roads - all features needed to provide vehicular access, as
required, to all surface areas designated to support the ESF.

Site drainage system - items and measures utilized to control
drainage and runoff water to preclude damage by erosion or
flooding.

Applicability of state and local regulations shall be determined by
DOE, with the exception of environmental requirements which are
addressed in 3.2.1.24.A.

Unless specifically waived in writing by OCWRM [Office of
Civilian Radioactive Waste Management) design and construction
of all ESF facilities and equipment shall be accomplished using the
criteria specified in the appropriate section of DOE Order 6430. 1A.
For facilities over which the NRC [Nuclear Regulatory
Commission] has regulatory authority, NRC requirements shall be
the only controlling nuclear safety requirements. The following
components are addressed in DOE Order 6430.1A:

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

L1.
12.
13.
14.
15.
16.

General Requirements
Site and Civil Engineering
Concrete
Masonry
Metals
Woods and Plastics
Thermal and Moisture Protection
Doors and Windows
Finishes
Specialties
Equipment
Furnishings
Special Facilities
Conveying Systems
Mechanical
Electrical
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6.1.6 3.2.2.1.D Roads, building sites, utility corridors, and storage areas for
excavated rock shall be cleared, graded, and stabilized. Topsoil
shall be stored in an environmentally acceptable manner.

6.1.7 3.2.2.1 .F All storm water runoff shall be controlled in an environmentally
acceptable manner.

6.1.8 3.2.2.1.K Site preparation activities shall disturb only the amount of land
necessary to support construction and operation.

6.1.9 3.2.2.l.M Runoff and erosion during construction and operation and after
decommissioning shall be controlled in accordance with applicable
State of Nevada and local regulations.

6.1.10 3.2.2.I.Q

6.1.11 3.2.2.1.2.B

Rock excavated from the underground facilities shall be deposited
at a location on the surface that is not visible from U.S. Highway
95.

All auxiliary sites shall be protected against the flood caused by a
100-year storm except as specified below:

1. Batch plant site, 10-year storm,

2. Booster pump building site, 50-year storm,

3. Compressor site, 50-year storm.

6.1.12 3.2.2.1.2.F

6.1.13 3.2.2.1.2.G

6.1.14 3.2.2. 1.3.F

The capacity of surface rock storage areas shall include allowance
for overbreak and swell.

The muck storage site must provide equipment or facilities for dust
control when muck storage begins.

Muck haulage in the vicinity of the main site shall be separated
from personnel access for safety considerations.

6.2 DOE ORDER 6430.1A REQUIREMENTS

6.2.1 Section 0250-3 - Roads

Geometric design of all roads, streets, access drives, and parking areas shall
comply with AASHTO [American Association of State Highway and
Transportation Officials] GDHS [Geometric Design of Highways and Streetsj-84.
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Gradients for roads, streets, and access drives shall comply with AASHTO GDHS- i

84. Road and street grade changes in excess of 1 percent shall be accomplished
by means of vertical curves. The length of vertical curves shall be determined in
accordance with AASHTO GDHS-84. Roadway centerline gradient profiles shall
be shown for vertical control.

6.2.2 Section 0270-2.1 - Stormwater Management Systems, General

Stormwater management systems shall be cost effective and shall provide flood
protection commensurate with the value and operational requirements of the
facilities to be protected.

The following conditions and requirements shall be considered prior to stormwater
management system design:

* Local regulations
* Site topography
* Ultimate development within the drainage area
* Requirements for future expansion
* Outfall locations
* Existing drainage systems
* Location of other utilities
* Security boundary and safeguard requirements

In accordance with the CWA [Clean Water Act], as amended by the WQA [Water
Quality Act] of 1987, the NPDES [National Pollutant Discharge Elimination
System] Permit Regulations require control of point source stormwater discharge.

Stormwater management systems shall be designed for not less than the 25-year,
6-hour storm. The potential effect of larger storms (up to the 100-year, 6-hour
storm) shall also be considered. With the approval of the cognizant DOE
authority, lesser design storms may be used where a large expenditure for flood
protection cannot be economically justified.

7. ASSUMPTIONS

A bulking factor of 50 percent is assumed for the muck. No verification is required.

8. REFERENCES

8.1 Surveying, Moffit/Bouchard, Sixth Edition.

8.2 "Flood Potential of Fortymile Wash and its Principal Southwestern Tributaries, Nevada
Test Site, Southern Nevada," by U.S. Geological Survey, Water Resources Investigation
Report 83-400,1984.
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K.-' 8.3 "Handbook of Applied Hydrology, A Compendium of Water-Resources Technology," Ven
Te Chow, Editor-in-Chief, McGraw-Hill, 1964.

8.4 Not used.

8.5 Design Analysis No. BOOOOOOOO-01717-0200-00089 Rev. 00, "Description and Rationale
for Enhancement to the Baseline ESF Configuration."

9. COMPUTER PROGRAMS

Not used.

10. DESIGN ANALYSIS

10.1 DESCRIPTIVE NARRATIVE ANALYSIS

10.1.1 Storage Area Requirements

Under Title I design, a storage area adjacent to the Topsoil and Rock Storage
areas was selected. During Title II design it was decided that this area was not
the most suitable storage area and a pad closer to the tunnel was needed. This
would lower the cost of conveyor construction by shortening the distance between
the tunnel and the pad, and would result in lower maintenance costs in the future.
Two areas close to the ESF Pad were selected and studied to determine the most
suitable alternative. Both areas were selected outside the probable maximum flood
(PMF) zone (reference Page 10 of 20, Attachment I, and reference Section 8.2).
Alternative I is a triangular shaped area, bounded by the access road to the North
Portal Pad on the west, an existing power line and its service road on the south,
and the limits of PMF on the northeast side. Alternative 2 is a rectangular shaped
area, bounded by the access road to the North Portal Pad on the east, an existing
power line and its associated service road on the south, another existing power
line and access road on the west, and with the northern boundary close to the
culvert crossing on the access road to the North Portal Pad. Several meetings and
discussions were conducted to select the best alternative. Area 1 was slightly
farther away and the conveyor alignment had to cross the access road to the North
Portal Pad. Area 2 was closer to the tunnel, but was bounded by the access road,
the power lines, and the site of the proposed potential repository facilities, with
no potential for future expansion.

Factoring in the above criteria for both areas, Area 1 was selected as a more
attractive choice, having long-term economic advantage over Area 2 and also

K> having future expansion potential.
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10.1.2 Drainage Requirements

Both Area 1 and Area 2 are on relatively high ground and outside the PMF and
100-year flood zones. Both areas are also protected from local flooding by the
adjacent access roads. Minimal flood protection in the form of drainage ditches
around the pads is sufficient to protect them from any local flooding. Area 1, the
selected storage pad, must be protected from a 100-year flood (reference Section
6.1.11). The access road to the North Portal Pad is designed to handle the 100-
year stormwater on its west side, from H-Road to the culvert crossing. At the
culvert crossing the stormwater will flow to the east side of the access road and
to the northeast side of the proposed storage pad. This is effectively protects the
west and northeast sides of the pad. The south side of the pad is protected from
100-year flooding by the H-Road and the existing service road for the power line.
Therefore, Area 1 has existing 100-year flood protection and only needs a
perimeter drainage ditch system to protect it against local flooding.

10.1.3 Access Road Requirements

A conveyor system is proposed to be built from the tunnel to the muck storage
area. An access road is to be constructed along the alignment of the conveyor
during the construction of the conveyor system. This access road will be
sufficient as an access road to the pad and is presently planned as a dirt road. The
conveyor alignment to Area 1 crosses the access road to the North Portal Pad.
Access to the muck storage pad will be provided from this intersection or from
the North Portal Pad. An access road is also planned along the perimeter of the
muck storage pad.

10.2 CALCULATIONS

Area 1 is a triangular shaped area with approximate dimensions of 2,440 ft x 1,150 ft
(reference Page 11 of 20, Attachment I). Area 2 is a rectangular shaped area with
approximate dimensions of 1,500 ft x 500 ft (reference Page 12 of 20, Attachment I).
Detailed area and volume calculations, using the average-end-area method, were performed
for each area (for Area 1 calculations reference Pages 7-9 of 20, and for Area 2
calculations reference Pages 2-7 of 20, Attachment I). These calculations show a height
of 20 feet for Area 1 and 80 feet for Area 2. The lower height of the pile for Area 1 is
another factor in its advantage over Area 2. This shows that in addition to the potential
area expansion, Area 1 has height expansion potential. Combining these two factors shows
that potential volume expansion is a better possibility at Area 1. Additional storage
volume would be provided at Areas 1 and 2 due to removal of topsoil. Alternate I has
a larger area and will provide more storage capacity than Alternate 2.
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11. CONCLUSIONS

Based upon the calculations, analysis, and discussions with other participant organizations, Area
1 is the selected area for the muck storage pad. This area is in close proximity to the North
Portal Pad, is outside 100-year flood zone, has the capacity for the present requirements, and has
the capacity for any future expansion. It also has economic advantage over the area selected
under Title I design.

12. ATTACHMENTS

ATTACHMENT TITLE

I Determining Volume of Muck That Can
Be Stored in Area 2

PRELIMINARY PREDECISIONAL DRAFT MATERIAL



CRWMS/M&O
Design Analysis Cover Sheet

Complete only applicable items.

WBS:

,j1i QA: QA

Page:

1.2.6

1 of: 10

'2. DESIGN ANALYSIS TITLE

COMPRESSED AIR SYSTEMICONDENSATE RECEIVER TANK FOUNDATIONS
3. DOCUMENT IDENTIFIER 4. REV. NO. S. TOTAL PAGES

BABBDFOOO-01717-0200-00001 I OA _10
6. TOTAL ATTACHMENTSINO. OF PAGES IN EACH 7. SYSTEM ELEMENT

NONE ESF

Print Name Signature Date

S. Originator. Gomez 7/ /1"

9. Checker J - 4Lc RM$c 7-7. If

10. Lead Discipline Engineer '1 6W~t2 - 4...

11. Department Manager

12. REMARKS

OAP-3-0 0492 06v. 03f14*41

PRELIMARY PREDECISIONAL DRAFn MATERIAL



CRWMS/M&O
Design Analysis Revision Record

Complete only applicable items.

IWBS:

(.) QA: QA

Page:

1.2.6

201: '

2. DESIGN ANALYSIS TITLE

COMPRESSED AIR SYSTEM/CONDENSATE RECEIVER TANK FOUNDATIONS
3. DOCUMENT IDENTIFIER 4. REVISION NO.

BABBDFOOO-01717-0200-0001 I OA
S. Revision No. S. Pages Added 7. Pages Deleted 8. Description of Revision

OA 10 0

=
I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

1-
I I I I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

OAc.?-s 0487 tUW. 0311tLI41

PRELIMINARY PREDECISIONAL DRAFT MATERIAL



PRELIMINARY DRAFT CALC No.: BABBDFOOO-01717-0200-00001 Rev. OA
Title: Compressed Air System/Condensate Receiver Tank Foundations Page: 3 of 10
Originator: M. Gomez Date: 07/06/94

/

1. PURPOSE

The purpose of this analysis is to design structural foundations for the Compressed Air System
(CAS), and the Condensate Receiver Tank. This analysis is in support of design drawing
BABBDFOO-01717-2100-23017.

2. QUALITY ASSURANCE

The items considered within this analysis relate to temporary equipment foundations not included
on the Q-list. There are no Q-Controls associated with this analysis.

3. METHOD

The equipment foundation shall be designed in Section 10 using standard foundation design hand
calculations. The vertical loads will reflect Mechanical requirements. Lateral loads will be
calculated using applicable codes. The soil bearing and foundation stresses will be analyzed using
accepted engineering mechanics. The foundation will be designed using the Strength Design
Method.

4. CODES AND STANDARDS

4.1 U.S. DEPARTMENT OF ENERGY (DOE):

DOE 6430.1A,
dated April 6, 1989

General Design Criteria

4.2 AMERICAN CONCRETE INSTITUTE (ACI):

ACI 318-89 Building Code Requirements for Reinforced Concrete

4.3 AMERICAN NATIONAL STANDARDS INSTITUTE, INCJAMERICAN SOCIETY
OF CIVIL ENGINEERS (ANSI/ASCE):

ANSI/ASCE 7-88 Minimum Design Loads for Buildings and Other Structures

4.4 UNIFORM BUILDING CODE (UBC):

UBC, 1991

4.5 AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC):

AISC, 9th Edition Manual of Steel Construction, Allowable Stress Design
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4.6 AMERICAN WELDING SOCIETY (AWS) w-

AWS D1.l

5. DESIGN INPUTS

5.1 Basis for Design (BFD) Document, Package ID, Section 7.2.4.6 Surface Compressed Air
System (BABO00000-01717-6300-00002, Rev.05)

6. CRITERIA

6.1 The Exploratory Studies Facility Design Requirements

6.2 BFD Document, Package ID (BAB000000-01717-6300-00002, Rev 5)

6.3 Determination of Importance Evaluation for Package ID (BABOOOOOO-01717-0200-0000

7. ASSUMPTIONS

7.1 Allowable Soil Pressure = 2,000 psf

7.2 Passive Soil Pressure = 350 pcf

7.3 Concrete Properties

A. Compressive Strength (fc) = 4,000 psi
B. Concrete weight = 150 pcf

7.4 Reinforcing Yield Strength (fy) = 60 ksi

8. REFERENCES

None used.

9. COMPUTER PROGRAMS

None used.
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10. DESIGN ANALYSIS

(Reference page 6, 7, 8, and 9 for hand calculations)

PRELIMINARY PREDECISIONAL DRAFT MATERIAL



YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT
CMogm Radoact Waste Management System
Managemn & Operatg Conator

CONTRACT NO. DE-ACOI-91RW00134
'AMeT. 4 & I LJLh

PJ.E NO. a M 0

WBS NO.1.2.6.

DATE: - RE. S. 0

CALC NO II O
ORIGINATOR: bd. I2
CHECKED BY
CHECKED DATE:

-cu JJILI A., -Ajjr. =E) tj . I
f --- Wm -4 f- -19 - -- , - - - --

I

2

3

4

5

S

10.0 a7D-711, ZAr4�1 4L,4�lma-j I
a I

, . . .. !�m � - - -l-- .

.. ... .

10-1 .... 6a,4FW-P-*5*P.,64?- -PA-t� '

b

I

10

11

12

13

14

II

16

is
17

19

20

21

22

23

24

2S

26

27

25

29

30

31

32

33

34

-li s . . .

.... . ... ... .iT

A~~~ r~~ e 0 E~~~~~i25times.~ ~ 4

s k i m A~~~~ ~~ 4 A T 'd~~~~L~ Y O;J 1 A x~~~~. r z,

H TZ F ~ ~ ~ i

-.. .�- . - .... w-.. ,

� .. . ... Lw&�-5194-4-0 : . a 1-a.....6 -F'; �' ̀  ... .... .. ... �' F� -r, -Z- lo,. a : - I -

I � �4Ar�

-S..awI.. . Kr, ol-r "I 1. ?.I
, .. - .. . .

7 V. -
� * ;. I .
loo�r-.14.4

,-p .I -

;:�- ioo
1-0/1.

.. .... I -- -.le.lr.;i
- - 1 r~l l

... . . . . ..

. ..... i o

-

...~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .. ... .* s .....

~~~~~~~~~~~~~~~~~~~~~~......... . ....... ... ...... -

2 -3 -4 P R L M 1 A t T- 1 I N L l l d i ~ i 2 23 24 25 26 27 2 5 21



YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT PAGE O140 OF10
Cmriian Padioactive Waste Management Ssytemn
Manageent peraf Cotatr B 1.2.6.

CONTRACT NO. DE -AC1- 9lRW00 134 DAtE: -6 _ REV NO
U SuB~JECTCQd"C2 A-4r-9 lin5/CAJDP~; e CALC "0-5-4l:011302-0=

CHECKED BY;
_ ~~~~~CHECKED DATE-

4 -- . . . 7 b 5 g
6.....Fbi ...13e1-W -

.4 ......

7 - i'.§i> - - -: -- X~~C-P

e
g ,....... .... ,.

so " U5~~~~~~~~~~."a .... .. .......4^t

165 Fe :51 +

..K. . ..... .- ar-C2

20~ ~~ ~ ~~~~~~~~~~~~~. - .. ..... .~1('- ... .ol-

2s... ............ .... . ........... . ... ...... ... .... ..... . . ..... .... . ...... ....... ......

29 h1 5 -* +- 4(.4z)^ .: . . . e . . -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~... ...

5 _ _ ' _ ~~~~~a t .... _-

34 ~ ~ .. . ... . . .... ... . . . . . .. ... ... ;..32



YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT
CMflan Radkate Waste Management System
Manageen & Operatn Contractor

CONTRACT NO. DE-ACOI-91RW00134
PT: C>1?S6!1t ARj S/4/ loc4F

S%,ICT& psg Myro 6-~ US 4ok~l -

PA~G NO. -S OF ID

WSS NO.1.2.6.

DATE: - Co u 9 REY NO- _'

CALC N- :
ORIGINATOR:
CHECKED BY

CHECKED DATE:

1

2

3

4

5

6

7

a

9

10

21

12

13

14

I5

Is

11

Is

19

20

21

22

23

24

25

21

2?

25

29

30

31

32

33

34

- ~Row I ri 6 f4 ? Th U

IL~~zC

M U : ~ 5L4 : j) *

12s

I 4 . % I
d:2 1,v ws

. d %0 -.- ' II: (' ,.L)%-

P T . ....... .....

4$(~~~~~~~~~~~~~~~~~II4 jt~ ~ ~ ~ ~ ~ ~ ~ ~ ~.. . . ... .

I -I _ _~~~-, " G ' ' ' 'I _ _ __-

1 2 ~ ? ~ L ~ tY' RI~ 1~CL IO N L i1lfp kW 3 Ij R I& J22 23 24 25 26 27 23 21



YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT
Cvlisn Radloactve Waste Management System
Management & Operating Contractor

CONTRACT NO. DE-ACO1.g1Rwool5)
SUEZ~O~a ~ 1 t;ff, D

_ ILO TI% as

FACE ( 5-F0

WaS NO.4.2.6.

DATE: REV NO:

ORIMt'ATOR. Ij-M f
OCHCKED BY:
CHECKED DOTE:

1

2

3

4

5

6

7

S

10

11

12

13

K-,~ 14
I5

16

I27

Is

is

20

21

22

23

24

25

26

27

25

21

30

331

32

33

14

M r . . ; 1 ~ ~ ( / ~ ~ T I 4 - -

* * ' * . ~~~~~~~~~~~t I L V ~ ~ ~ ~ ~ ~ ~~~~~ J r J ~ ~ ~ W V i

.. .... .. r.......~ & , ~ 2 4

.. . .....

................ .o~ ......

- M 4 4 2 & ) A 3 t 1~~~~~~~~~~~~~~~~~. i ;~~~A

......... . ...... . )4 -.L... .

1 2 3 4 pfjVrE 1R t EfIO MA & fof 22 23 24 2S 26 27 25 25



PRELIMINARY DRAFT CALC No.: BABBDFOOO-01717-0200-00001 Rev. OA
Title: Compressed Air System/Condensate Receiver Tank Foundations Page: 10 of 10
Originator: M. Gomez Date: 07/06/94

11. CONCLUSIONS

11.1 The design shows that a concrete foundation that has minimum dimensions of 17' x 55'
x 1'-8" thick, reinforced with #7 bars @ 12" o/c each way, is adequate to support the CAS
equipment

11.2 The design shows that a concrete foundation that has minimum dimensions of 12' x 20'
x 1'-8" thick, reinforced with #7 bars @ 12" o/c each way, is adequate to support the
Condensate Collection Tank.

12. ATTACHMENTS

None
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; $ Page: 3 of 9

Date: 07/06/94

1. PURPOSE

The purpose of this analysis is to design structural foundations for the Generator Pad. This
analysis is in support of design drawing BABBDFOOO-01717-2100-23010.

2. QUALITY ASSURANCE

The items considered within this analysis relate to temporary equipment foundations not included
on the Q-list. There are no Q-Controls associated with this analysis.

3. METHOD

The equipment foundation shall be designed in Section 10 using standard foundation design hand
calculations. The vertical loads will reflect Mechanical/Electrical requirements. Lateral loads will
be calculated using applicable codes. The soil bearing and foundation stresses will be analyzed
using accepted engineering mechanics. The foundation will be designed using the Strength Design
Method.

4. CODES AND STANDARDS

4.1 US. DEPARTMENT OF ENERGY (DOE):

DOE 6430.1A,
dated April 6, 1989

General Design Criteria

4.2 AMERICAN CONCRETE INSTITUTE (ACD):

ACI 318-89 Building Code Requirements for Reinforced Concrete

4.3 AMERICAN NATIONAL STANDARDS INSTITUTE, INCJAMERICAN SOCIETY
OF CIVIL ENGINEERS (ANSI/ASCE):

AINSI/ASCE 7-88 Minimum Design Loads for Buildings and Other Structures

4.4 UNIFORM BUILDING CODE (UBC):

UIBC, 1991

4.5 AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC):

AISC, 9th Edition Manual of Steel Construction, Allowable Stress Design
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PRELIMINARY DRAFT CALC No.: BABBDAOOO-01717-0200-00005 Rev. OA
Title: Generator Pad Foundations Page: 4 of 9
Originator: M. Gomez Date: 07/06/94

4.6 AMERICAN WELDING SOCIETY (AWS):

AWS DI.l

5. DESIGN INPUTS

5.1 Basis for Design (BFD) Document, Package I D, Section 7.2.4.1 Power System
(BABOOOOOO-01717-6300-00002, Rev.05)

6. CRITERIA

6.1 The Exploratory Studies Facility Design Requirements

6.2 BFD Document, Package ID (BABOOOOOO-01717-6300-00002, Rev 5)

6.3 Determination of Importance Evaluation for Package ID (BABOOOOOO-01717-0200-0000

7. ASSUMPTIONS

7.1 Allowable Soil Pressure = 2,000 psf

7.2 Pssive Soil Pressure = 350 pcf

7.3 Concrete Properties

A. Compressive Strength (f'c) = 4,000 psi
B. Concrete weight = 150 pcf

7.4 Reinforcing Yield Strength (fy) = 60 ksi

8. REFERENCES

8.1

9. COMPUTER PROGRAMS

None used.
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CALC No.: BABBDAOOO-01717-0200-00005 Rev. OA
Page: 5 of 9

Date: 07/06194_

10. DESIGN ANALYSIS

(Reference page 6, 7, and 8 for hand calculations)
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PRELIMINARY DRAFT
Title: Generator Pad Foundations
Originator: M. Gomez

CALC No.: BABBDAOOO-01717-0200-00005 Rev. OA
Page: 9 of 9

Date: 07/06/94

11. CONCLUSIONS

The design shows that a concrete foundation that has minimum dimensions of 16' x 30' x ['-8"
thick, reinforced with #7 @ 12" olc each way, is adequate to support the proposed Generator Pad.

12. ATTACHMENTS

None
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PRELIMINARY DRAFT
Title: Site Lighting Foundations
Originator: M. Gomez

CALC No.: BABBDAOOO-01717-0200400006 Rev. OA
Page: 3 of 10

I Date: 07106/94

1. PURPOSE

The purpose of this analysis is to design structural foundations for the Site Lighting. This
analysis is in support of design drawing BABBDFOOO-01717-2100-23016.

2. QUALITY ASSURANCE

The items considered within this analysis relate to temporary equipment foundations not included
on the Q-Iist. There are no Q-Controls associated with this analysis.

3. METHOD

The equipment foundation shall be designed in Section 10 using standard foundation design hand
calculations. The vertical loads will reflect Electrical requirements. Lateral loads will be
calculated using applicable codes. The soil bearing and foundation stresses will be analyzed using
accepted engineering mechanics. The foundation will be designed using the Strength Design
Method.

4. CODES AND STANDARDS

4.1 U.S. DEPARTMENT OF ENERGY (DOE):

DOE 6430.1A,
dated April 6, 1989

General Design Criteria

4.2 AMERICAN CONCRETE INSTITUTE (ACI):

ACI 318-89 Building Code Requirements for Reinforced Concrete

4.3 AMERICAN NATIONAL STANDARDS INSTITUTE, INCJAMERICAN SOCIETY
OF CIVIL ENGINEERS (ANSI/ASCE):

ANSI/ASCE 7-88 Minimum Design Loads for Buildings and Other Structures

4A UNIFORM BUILDING CODE (UBC):

UBC, 1991

4.S AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC):

AISC, 9th Edition Manual of Steel Construction, Allowable Stress Design
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PRELIMINARY DRAFT CALC No.: BABBDAOOO-01717-0200-00006 Rev. OA
Title: Site Lighting Foundations Page: 4 of 10
Originator: M. Gomez Date: 07/06/94

4.6 AMERICAN WELDING SOCIETY (AWS):

AWS D1.1

5. DESIGN INPUTS

5.1 Basis for Design (BFD) Document, Package ID, Section 7.2.4.1 Power System
(BABOOOOOO-01717-6300-00002, Rev.05)

6. CRITERIA

6.1 The Exploratory Studies Facility Design Requirements

6.2 BFD Document, Package ID (BABO00000-01717-6300-00002, Rev 5)

6.3 Determination of Importance Evaluation for Package ID (BABOOOOOO-01717-0200-0000

7. ASSUMPTIONS

7.1 Allowable Soil Pressure = 2,000 psf

7.2 Passive Soil Pressure = 350 pcf

7.3 Concrete Properties

A. Compressive Strength (fc) = 4,000 psi
B. Concrete weight = 150 pcf

7.4 Reinforcing Yield Strength (fy) = 60 ksi

8. REFERENCES

Concrete Reinforcing Steel Institute, Handbook

9. COMPUTER PROGRAMS

None used.
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10. DESIGN ANALYSIS

(Reference page 6,7, 8, and 9 for hand calculations)
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PRELIMINARY DRAFT
Title: Site Lighting Foundations
Originator: M. Gomez

CALC No.: BABBDAOOO-01717-0200-00006 Rev. OA
Page: lo of 10
Date: 07/06/94

11. CONCLUSIONS

11.1 The design shows tha a concrete foundation that has minimum dimensions of 2'-6"
diameter x 7'-0" long, reinforced with 5- #10's, is adequate to support a Site Lighting
Standard with a nominal pole length of 30'.

11.2 The design shows that a concrete foundation that has minimum dimensions of 2'-6"
diameter x 8'-0" long, reinforced with 5- #10's, is adequate to support a Site Lighting
Standard with a nominal pole length of 40'.

12. ATTACHMENTS

None
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PRELIMINARY DRAFT
Title: Diesel Fuel Tank Foundations
Originator: M. Gomez

CALC No.: BABBDAOOO-01717-0200-00007 Rev. OA
Page: 3 of 9
Date: 07/06/94

I. PURPOSE

The purpose of this analysis is to design structural foundations for the Diesel Fuel Tank. This
analysis is in support of design drawing BABBDFOOO-01717-2100-23082.

2. QUALITY ASSURANCE

The items considered within this analysis relate to temporary equipment foundations not included
on the Q-list. There are no Q-Controls associated with this analysis.

3. METHOD

The equipment foundation shall be designed in Section 10 using standard foundation design hand
calculations. The vertical loads will reflect Mechanical requirements. Lateral loads will be
calculated using applicable codes. The soil bearing and foundation stresses will be analyzed using
accepted engineering mechanics. The foundation will be designed using the Strength Design
Method.

4. CODES AND STANDARDS

4.1 U.S. DEPARTMENT OF ENERGY (DOE):

DOE 6430.1A,
dated April 6, 1989

General Design Criteria

4.2 AMERICAN CONCRETE INSTITUTE (ACI):

ACI 318-89 Building Code Requirements for Reinforced Concrete

4.3 AMERICAN NATIONAL STANDARDS INSTITUTE, INCJAMERICAN SOCIETY
OF CIVIL ENGINEERS (ANSI/ASCE):

ANSI/ASCE 7-88 Minimum Design Loads for Buildings and Other Structures

4A UNIFORM BUILDING CODE (UBC):

UBC, 1991

4.S AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC):

AISC, 9th Edition Manual of Steel Construction, Allowable Stress Design

PRELIMINARY PREDECISIONAL DRAFT MATERIAL



PRELIMINARY DRAFT CALC No.: BABBDAOOO-01717-0200-00007 Rev. OA
Title: Diesel Fuel Tank Foundations Page: 4 of 9
Originator: M. Gomez Date: 07/06/94

4.6 AMERICAN WELDING SOCIETY (AWS):

AWS Dli.

5. DESIGN INPUTS

5.1 Basis for Design (BFD) Document, Package ID, Section 7.2.4.1 Power System
(BABO00000-01717-6300-00002, Rev.05).

6. CRITERIA

6.1 The Exploratory Studies Facility Design Requirements

6.2 BFD Document, Package ID (BABOOO000-01717-6300-00002, Rev 5)

6.3 Determination of Importance Evaluation for Package ID (BABOOOO0O-01717-0200-0000.

7. ASSUMPTIONS

7.1 Allowable Soil Pressure = 2,000 psf

7.2 Passive Soil Pressure = 350 pcf

7.3 Concrete Properties

A. Compressive Strength (f'c) = 4,000 psi
B. Concrete weight = 150 pcf

7.4 Reinforcing Yield Strength (fy) = 60 ksi

8. REFERENCES

None used.

9. COMPUTER PROGRAMS

None used.
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Page: 5 of 9
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U 10. DESIGN ANALYSIS

(Reference page 6, 7, and 8 for hand calculations)
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PRELIMINARY DRAFT
Title: Diesel Fuel Tank Foundations
Originator: M. Gomez

CALC No.: BABBDAOOO-01717-0200-00007 Rev. OA
Page: 9 of 9
Date: 07/06/94

11. CONCLUSIONS

The design shows that a concrete foundation that has minimum dimensions of 11' x 22' x I'-8"
thick, reinforced with #7 @ 12" o/c each way, is adequate to support the proposed Fuel Storage
Tank.

12. ATTACHMENTS

None

PRELIMINARY PREDECISIONAL DRAFT MATERIAL
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CALC No.: BABBAOOOO-01717-0200-00001 Rev. DXIOA 7f7/f V
Title: Buildings - Ground Grid Calculations Page: 3 of 5
Originator: B. Majmudar Date: 06/23/94

1. PURPOSE

The purpose of this calculation is to determine the ground resistance of the ground grid for
Switchgear Building, Change House, Shop Building, and Booster Pump Building.

2. QUALITY ASSURANCE

The items discussed in this document at this time are considered not important to waste isolation
or radiological safety.

3. METHOD

Institute of Electrical and Electronic Engineers (IEEE) 80 method was used for this calculation.

4. CODES AND STANDARDS

4.1 NATIONAL FIRE PROTECTION ASSOCIATION (NFPA):

NFPA 70 - 93 (Article 250) National Electrical Code

4.2 INSTITUTE OF ELECTRICAL AND ELECTRONIC ENGINEERS (IEEE):

IEEE 142 - 91

IEEE 80 - 86

Recommended Practice for Grounding of Industrial and Commercial
Power Systems.

Guide for Safety in AC Substation Grounding.

5. DESIGN INPUTS

0

0

0

Ambient Temperature - (-14'F to 108F)
Surface Material Resistivity - Variable (from Electrical Resistivity Survey of
September 1993)
Ground Cable - Copper, 4/0 AWG (212.00 kcmil)
Ground Rod - Copper, 3/4" dia. x 10' long.

6. CRITERIA

None used.

PRELIMINARY PREDECISIONAL DRAFT MATERIAL



CALC No.: BABBAOOOO-01717-0200-00001 Rev..°O 47/I9Y
Title: Buildings - Ground Grid Calculations Page: 4 of 5
Originator: B. Majmudar Date: 06/23/94

7. ASSUMPTIONS

Uniform soil resistivity for the length of the ground rods were assumed.

8. REFERENCES

* Electrical Resistivity Survey of September 14, 1993.
* IEEE 80 - 1986.

9. COMPUTER PROGRAMS

None used.

10. DESIGN ANALYSIS

Grounding grid calculations were done to determine the resistance of the grounding system.
Earth Resistivity data was received from the survey conducted on September 14, 1993. Ambient
temperature was assumed as close as possible to the actual environmental conditions. The
IEEE 80 method for the calculations was used.

11. CONCLUSION

The following ground grid calculations were performed:

1. Switchgear Building
2. Change House
3. Shop Building
4. Booster Pump Building.

The ground loop around the building is mainly provided for the equipment grounding and
personnel safety. Its purpose is to reduce shock hazard to personnel, and provide low impedance
return path for ground fault current.

In all cases, resistance to ground was found to be less than 5 ohms. Even though NFPA 70,
Article 250-84, allow resistance to be within 25 ohms, IEEE 142 recommends it to be no greater
than 5 ohms.

PRELIMINARY PREDECISIONAL DRAFT MATERIAL
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12. ATTACHMENTS

ATTACHMENT
I

TITLE
Building Ground Grid Calculations. (10 pages)
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1. PURPOSE

The purpose of this analysis is to capture the design requirements and analyze equipment
performance relevant to the Standby Generator Fuel System design at the Yucca Mountain Site
Characterization Project (YMP) Exploratory Studies Facility (ESF).

2. QUALITY ASSURANCE

The work developed within this analysis relates to temporary equipment not included on the Q-
list.

2.1 The quality assurance classification of this analysis is Q-None.

2.2 This analysis recognizes the controls established by the Determination of Importance
Evaluation (DIE) for ESF Surface Compressed Air and Standby Power Systems (Reference
5.3). These controls will be included in the design of the Standby Generator Fuel System.
DIE controls affecting this analysis include the following:

2.2.1 Minimize the potential for waste isolation and/or test interference impacts from
hydrocarbon or water penetration into the soil. Periodic inspections shall be
conducted to assure compliance. Leaks and spills are to be repaired, cleaned up,
and reported upon discovery.

2.2.2 All tracers, fluids, and materials (TFM) used in the construction or operation of
the Standby Generator Fuel System shall be monitored and handled in accordance
with the TFM Management Plan.

3. METHOD

The method used in this design analysis involves capturing data and requirements, modifying or
developing conceptual design criteria (Title I), then developing final design criteria (Title II).
New data may have evolved since initial compilation began. Significant and major changes have
occurred late in the working design. Design data and requirements are captured from the
following sources:

3.1 Local Records Center (LRC), search for records associated with work previously done on
the ESF Standby Generator Fuel System.

3.2 The Title I Design Summary Report (DSR) for the ESF provides a preliminary conceptual
design basis for the Standby Generator Fuel System.

3.3 The Exploratory Studies Facility Design Requirements (ESFDR) document provides
criteria and requirements compiled from upper tier documents.

PRELBM1NARY PREDECISIONAL DRAFT MATERIAL
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3.4 Meetings with project participants involved with the design, construction, and testing of
the YMP ESF.

3.5 Discussions with equipment vendors to evaluate available equipment and suitability for
incorporation in the design.

3.6 ESF project status meetings, establishing constraints on construction and budgeting of the
ESF.

3.7 Design reviews of the Standby Generator Fuel System, generating a wide variety of
requirements and constraints.

4. CODES AND STANDARDS

4.1 U.S. DEPARTMENT OF ENERGY (DOE):

DOE 6430. 1A General Design Criteria, April 6, 1989

4.2 NATIONAL FIRE PROTECTION ASSOCIATION (NFPA):

NFPA 30-93 Flammable and Combustible Liquids Code, August 20,
1993

4.3 UNDERWRITERS LABORATORIES, INC. (UL):

UL 142 Standard for Steel Aboveground Tanks for
Flammmable and Combustible Liquids, April
1, 1993

4.4 AMERICAN PETROLEUM INSTITUTE (API):

API Recommended Practice Overfill Protection for Petroleum Storage
2350 Tanks, March 1997

5. DESIGN INPUTS

5.1 Title I DSR for the ESF, Rev. 1, May 6, 1992. Criteria for providing standby power
generation.

5.2 ESFDR, YMP/CM-0019 Rev. 0, July 1993. Criteria for providing standby power
generation.

5.3 DIE for ESF Surface Compressed Air and Standby Power Systems, BABBDOOOO-01717-
2200-00022, Rev. 00. TFM controls for fuel storage.
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Y.k' 5.4 Basis for Design (BFD) Document, BABOOOOOO-01717-6300-00002, Rev. 05 Draft, June
6, 1994.

5.5 Design Analysis ST-ME-O1l, Underground Support Systems, D.A. Veronica, Raytheon
Services Nevada (RSN), July 18, 1991. Surface requirements for supporting subsurface
activities.

5.6 Letter from R. Sandifer to: J. Replogle, #LV.MG.RMS.12193.191, Re: NTS Surplus
Equipment, December 1, 1993. Criteria for using excessed equipment.

5.7 Interoffice Correspondence (IOC) from: C. Mellen to: R. E. Howell, #LV.ESS
D.CM.5/94.583, Re: Standby Generator Fuel System Requirements, May 24, 1994.
Design requirements for the Standby Generator Fuel System.

5.8 IOC from: F. A. Lane to: R. Flye, #LV.ESSD.FAL.6/94.590, Re: Standby Generator
Fuel System control logic, June 1, 1994. Operation of the Standby Generator Fuel System.

5.9 Refuge Chambers- Subsurface Analysis.

5.10 Subsurface Specification Section 13046, Refuge Chamber; BABECOOOO-01717-6300-
13046 Rev. OB.

5.11 Electrical Load Study: Canyon Substation Feed to North Portal, BABOO0000-01717-6700-
0001, Rev. OA.

5.12 ESF Analysis of Standby Power Requirements, BABBDAOOO-01717-6700-00001, Rev. 00.

6. CRITERIA

6.1 FROM THE DSR (REFERENCE 5.1)

6.1.1 Section 3A.1 Surface Utilities, Power Distribution

"The surface electrical power transmission and distribution system provides
sufficient electrical power to meet construction and operational requirements for
the surface and subsurface. Standby and uninterruptible power supply (UPS)
systems are available for equipment required during any utility power outage. The
main power source for the ESF site is a 69 kV transmission line fed from the
existing Canyon Substation. (See Drawings No. YMP-025-l-ELEC-ELlOl and
YMP-025-1-ELEC-EL102.)

The design requires rerouting the existing 69 kV transmission line to the Topopah
Spring (TS) North Portal and TS South Portal substations where the 69 kV
transmission voltage is stepped down to 12,470 V, the primary distribution
voltage. The 15 kV-rated power cables are routed in concrete-encased duct banks
to various surface facilities, including site lighting, and supply subsurface power

PRELIMINARY PREDECISIONAL DRAFT MATERIAL
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to the TS North Portal, TS South Portal, and optional shaft collar sites.
Grounding provisions will be determined during Title II design.

Standby power is provided by diesel engine generators. During utility power
outages, power is supplied to the ventilation fans; the optional shaft hoist (if
required); subsurface facilities; communications and security equipment; UPS;
security lighting; life safety; and other required equipment.

The UPS power is used for communications, security, life safety, Integrated Data
System (IDS) equipment, and Principal Investigator-supplied site characterization
test equipment that must operate during any utility or standby power outage. Each
UPS time duration requirement will be determined during Title II Design."

6.2 FROM THE ESFDR (REFERENCE 5.2)

6.2.1 Section 3.1.3.2 A.1. Requirements, Surface Utilities

"Power system - systems, subsystems, components and structures that supply
electrical power to the ESF site. These systems include, but are not limited to:
ESF site substation(s); distribution systems; extension and upgrading of the
existing 69-kV overhead power line to 138-kV; secondary power lines to the muck
conveying system and booster pump station; surface lighting; a standby power
generation system; power distribution to the facilities; and a UPS."

7. ASSUMPTIONS

It is assumed that the ambient temperature data source (Attachment 1) citing a maximum of 108
degrees F and minimum of -14 degrees F will not be exceeded for the life of the ESF North
Portal Pad utilities. If actual temperature exceeds this range, the time spent outside the range is
expected to be minimal with nominal effects on the operation of the Standby Generator Fuel
System (Reference 8.1). No verification required.

8. REFERENCES

8.1 17-year Climatological Summary for Yucca Flat, NV. January 1962-April 1978. Provided
to the M&O by B. Anzai of RSN.

8.2 Mechanical Engineering Reference Manual, eighth edition, Michael Lindeburg, P.E.

83 Cameron Hydraulic Data, 17th Edition, Ingersoll-Rand, 1992.

8.4 Mark's Standard Handbook for Mechanical Engineers, 9th Edition, Eugene A. Avallone
to Theodore Baumeister III, McGraw-Hill, Inc.. 1987.
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9. COMPUTER PROGRAMS

No computer programs were used for this analysis.

10. DESIGN ANALYSIS

The body of this analysis is divided into three sections consisting of Standby Generator Fuel
System requirements, Standby Generator Fuel System design, and Standby Generator Fuel System
equipment analysis.

10.1 STANDBY GENERATOR FUEL SYSTEM REQUIREMENTS

10.1.1 DSR Requirements (See 6.1)

10.1.2 ESFDR Requirements (See 6.2)

10.1.3 BFD Requirements (See 6.3)

10.1A Standby Generator Fuel System Fuel Storage Requirements

10.1A.1 The Standby Generator Fuel System main storage tank shall be designed
to hold 7500 gallons of fuel. (Reference 5.7)

10.1A.2 The Standby Generator Fuel System main storage tank shall be designed
and constructed to UL 142. (Reference 4.3)

10.1A43 The Standby Generator Fuel System main storage tank shall have
secondary containment. (Reference 5.3)

10.1.4.4 Provide for overfill protection of storage tanks. (Reference 4.4).

10.1.4A5 Provide for the transfer of 47 gph of fuel to each of the standby
generators GN-401, 402, 403, and 404. Ensure that these standby
generators can operate for at least 16 hours by transferring fuel from the
main storage tank. (Reference 5.12)

10.1A.6 Provide for the transfer of 51 gph of fuel for each of the supplemental
power generators GN-405, 406, 407, and 408. Ensure that these
generators can operate for at least 24 hours continuously by transferring
fuel from the main storage tank. (Reference 5.11)

10.1.5 Equipment and Piping Requirements

The Standby Generator Fuel System transfer pumps shall have provisions for
secondary containment of fuel. (Reference 5.3)

PRELIMINARY PREDECISIONAL DRAFT MATERIAL
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10.1.6 Standby Generator Fuel System Interfacing Requirements

Programmable controllers shall provide for interfacing with the IDS system.
(Reference 5.8)

10.2 STANDBY GENERATOR FUEL SYSTEM DESIGN

10.2.1 Storage Tank Sizing

10.2.1.1 The main storage tank volume must be 9000 gallons. To satisfy the
concurrent operation of both the standby and supplemental generators.
Reference Attachment II for operation scenario.

10.2.1.2 The volume of the daytanks serving the standby generators is a
minimum of 347 gallons.

10.2.1.3 The volume of the daytanks serving the supplemental power generators
is a minimum of 500 gallons. (TBD-XXX)

10.2.2 Transfer Pump Sizing

10.2.2.1 Provide two transfer pumps sized at 10 gph each to satisfy transfer
requirements shown in Attachment II.

10.2.2.2 Provide for a standby transfer pump to allow maintenance and assure
reliability. Total number of transfer pumps is to be three identical units.

10.2.2.3 Estimated piping pressure drop including valves and fittings account for
40 feet of loss. Reference Attachment IV for calculations.

10.3 EQUIPMENT ANALYSIS

10.3.1 Transfer Pump Selection and Details

Provide three Viking number GG4195D-F - reference Attachment IV for cut
sheets.

103.2 Storage Tank Selection and Connections

Reference Attachment V for diagram.

11. CONCLUSIONS

The main fuel storage tank for the Standby Generator Fuel System will utilize secondary
containment and be sized to store 9000 gallons of fuel.
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12. ATTACHMENTS

ATTACHMENT TITLE

I 17-Year Climatological Summary
II Standby Generator Fuel System Operation Simulation
Iml Standby Generator Fuel System Pressure Drop Calculation
IV Viking Pump Cut Sheets
V Storage Tank Diagrams
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Latitude 36057'N 17-YI:AR CLIMATOLO(;ICAL SUMMARY Received April 1991
Longitude 116'03'W IJAN'ARV 1962 . APRIL 1978) Nevada Coordinate System (Central)
Elevation 3924 Feet YUCCA I"LAT, NEVADA - NEVADA TEST SITE E680,875
(1196 Meters) WEATHER SERVICE NUCLEAR SUPPORT OFFICE N803,600

MONTH JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN
A DAILY 56.9

T V MAXIMLU 51.1 60.9 67.7 79.2 88.9 96.3 94.3 96.3 76 1 61.6 51.8 72.5
E E_ __ __DAILY
M A MINIMUM 20.7 26.8 28.3 34.0 43.3 50.4 57.2 56.6 47.1 36.7 26.9 20.1 37.1

G
E

E s MONTHLY 35.9 41.3 44.6 50.9 61.3 69.6 76.8 75.4 66.7 56.9 44.3 36.9 54.9
R I__

A E HIGHEST 73 77 87 89 98 107 108 108 105 94 83 71 108

u gT YEAR 1971/766 1963 1966 1962 1974 1970 1972 1972 1971 1963/64 1976 1975 7-8172
R M LOWEST 0.10 5 9 13 26 29 40 38 26 12 5 14 14

E E
S YEAR 1973 19651711917 1906 1962 1967171 1962/64 1968175 1971 1971 1975 1967 12/1967

DEGREE HEATING 893 704 664 422 156 27 0 I 46 284 616 894 4658
DAYS
(Base65) COOLING 0 0 0 1 39 170 371 332 104 8 I1I 0 1023

* One or more occurrences during the period of record but average less than 0.5 day.
# Most recent of multiple occurrences.
t Data -Nod from January 1962 to December 1971.

( (

(a) Sky cover is expressed in the range from 0 for no clouds to 10
when the sky is completely covered with clouds. Clear, partly
cloudy and cloudy awe defined as average daytime cloudiness
of 0-3. 4-7 and 8-10 tenths, respectively.( (
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MONTH JAN FE MARI APR MAY JUN JUL AUG SEP OCT NOVI DEC I ANN
AVERAGE 0.87 1.05 0.65 0.41 0.33 0.31 0.53 0.45 0.81 0.40 0.59 0.68 6.88

P GREATEST MONTHLY 4.02 3.60 3.50 2.57 1.62 2.66 1.87 2.52 2.38 1.69 3.02 2.06 4.02

R YEAR 1969 1978 1978 1965 1971 1972 1976 1977 1969 1978 1965 1965 1/69
E~~~~ES

C MONTHLY 0 0 0 T 0 0 0 0 0 0 0 0

P YEAR 1972176 197277 1972 1962/77 1976 1974/76 1963 1962 1968 1967 1962/76 1969/72 V77
I GREATEST 1.25 1.51 0.99 1.0 0.86 1.03 1.10 2.18 2.13 1.65 1.10 1.31 2.18
T IAL
A YEAR 1969 1976 1978 1965 1971 1972 1976 1977 1969 1976 1970 1965 8177
T - AVERAGE 2.9 1.3 1.9 0.4 0 0 0 0 0.7 2.1 9.3

O S GREATEST MONTHLY 29.1 17.4 9.0 3.0 0.2 0 0 0 0 T 6.6 9.9 29.1
N N YEAR 1974 1969 1969 1964 1975 = 197 1971 1174

0 __ _ _ - - --

w GREATEST 10.0 6.2 7.5 3.0 0.2 0 0 0 0 T 6.6 7.4 10.0
DAILY

YEAR 1974 1969 1969 1964 1975 1971 1972 1971 1174

E M 04 71 69 61 53 48 39 39 43 45 52 62 68 54

A I U 10 63 45 34 27 22 18 19 22 22 27 39 48 31
TD R 16 39 32 25 19 15 13 14 16 18 21 30 39 23
II1 --- --5r T n22 65 57 47 38 32 25 27 29 33 41 53 63 42

E () >.- - --- -=77(%77

* One or moum occurrences during the period of record but average less than 0.5 day.
J Most recent of multiple occurrences.
t Data period from January 1962 to December 197 1.

(a) Sky cover is expressed in the range fron 0 for no clouds to 10
when the sky is completely covered with clouds. Clear. partly
cloudy and cloudy we defined as average daytime cloudiness
of 0-3, 4-7 and 8-10 tenths respectively.
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MONTH JAN I FEB MAR APR MAY JUN JUL AUG SEP I OCT NOV DEC ANN

AVERAGE SPEED 6.0 6.8 8.6 9.1 8.0 7.9 7.5 6. 8 6.7 6.5 6.0 6.2 7.2

W I _ __ _ _ _ ____ ___ I
I PEAK SPEED 58 60+ 56+ 60+ 80+ 60 55 80+ S0 80 60+ 53 60+

N YEAR 1965 1976 1975 1967nO 1967 1967 1971 1968 1976 1971 1973 1970 2r76

C T 23-02 (PST) 233101 275A01 2402 2502 2802 272/02 278/0I 222/02 281/01 28601 234/01 288102 281=01
T N
o D 11-14 (PST) 135/03 118103 186/05 198105 179/07 185/08 185/12 182112 183/06 138/04 152V04 109/01 174/06(Spee'Js R __ _ _ _ - - - - - - - - -- - - - --

in (Didl
MPH)

s P

A e AVERAGES 26.09 26.06 25.98 25.95 25.93 25.93 26.00 26.00 26.00 26.05 26.08 26.08 26.01

T S

o U HIGHEST 2654 26.47 26.43 26.39 26.39 26,26 26.22 26 22 26.36 26.40 26.58 26.59 26.590 R __ _ _ _ __

N Nlncbe5E LOWEST 2542 25.31 25.47 25.50 25.42 25.42 25.67 25.71 25.56 25.52 26.31 25.49 25.31(inches)

) AVERAGE SKY COVER 4.9 5.2 5.1 4.4 4.2 3.0 2.7 2.7 2.3 3.1 4.7 4.5 3.9
SUNRISE TO SUNSET I I

* One or more occurrences during the period of record but average less than 0.5 day.
# Most recent of multiple occurrences.
t Data .iod from January 1962 to December 1971.

((

(a) Sky cover is expressed in the range from 0 for no clouds to 10
when the sky is completely covered with clouds. Clear, partly
cloudy and cloudy are defined as average daytime cloudiness
of 0-3. 4-7 and 8-10 tenths, respectively.( (
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MONTH JAN FE- MAR APR MAY JUN JUL AUG SEP OC NOV DEC ANN
- S T CEAR 13 11 12 13 16 1s 20 21 21 20 13 15 192

N PAY CLOUDY 1 7 8 9 96 S 28 7 8 7 8 7 92
t CaLOUDY 10 10 it 8 7 4 3 3 3 4 9 9 _I

A s 7 7 9 9 8 - - - - -

A R l MCnoFr O MORE 3 4 4 3 2 2 3 3 2 2 3 3 34
G E
E C - - _ - - - -- -- -

I .O INCIOR moE 2 2 2 I I 1 1 1 1 I 2 I 16
N _ _ _ _ ---

U T
M A A mm oft m I _ _ _ _ _ 3
B T _ _ _

E I
R 0 1IA OInur oft mm0 _ 0 _ ° _ _ I

N

1I ICH OR MORE OF SNOW o 0 o 0 0 4
F

D T NERSTORM 0 I I 2 2 3 3 2 _ 15

S E |A I || oultomm 0 0 0 0 4 15 29 26 _I 1 0 0 86
5 M - - - --x-

P
1 U WFORLM I 0 0 0 0 0 0 0 0 0 0 I 2
R _ _ _ _

A H+l_
T |3FOlUtLE 29 24 23 13 2 0 0 0 1 9 24 30 166

U E

E U SOLS 0 0 0 0 0 0 0 0 -0 I

* One or more occimences during the period of record but average klss than 0.5 day.
# Most recet of multiple occurrences.
t Dat period from Janury 1962 to December 1971.

(a) Sky cover is expressed in the range from 0 for no doods to 10
when the sky is completely covered with clouds. Clear, partly
cloudy and cloudy are defined as average daytime cloudiness
of 0-3, 4-7 and 8-10 tenths. respectively.
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VIKING PUMP CUT SHEETS

VIKING HEAVY-DUTY PUMPS
SERIES 4195

STANDARD CONSTRUCTION

FEATURES
-

'ramrsaur
Range

2W PI*i tor 100 SSU and ab~ove
ISO PSiIfor38lto 100 SSU
IOU fl~l bor below 35 SSUJSERIES 4195 PUMPS
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VIKING' HEAVY-DUTY PUMPS

SERIES 4195

STANDARD CONSTRUCTION
UNMOUNTED PUMPS
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In addition lo the f*mvuU fgaturn3 listed on the previous
page. Series 4195 heavy-duty pumps are furnished with an
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ouno on te pwp had. Tlu 'AS" "AIC" *ind UALn size
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VIKING' HEAVY-DUTY PUMPS

SERIES 4195

STANDARD CONSTRUCT1ON

DIMENSIONS
r7savum dr C r sdif
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SERIES 4195
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VIKING HEAVY-DUTY PUMPS
SERIES 495
STANDARD CONSTRUCTION
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STORAGE TANK DIAGRAMS
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I. -- 1
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10,000 GAL. DIESEL FUEL STORAGE TANK
(9,000 GAL. ACTUAL CAPACITY)

SHEET I of 2

(SEE SHEET 2 FOR NOZZLE SCHEDULE)
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NOZZLE SCHEDULE
NOZZLE NO. SIZE DESCRIPTION

8 DIA PRIMARY TANK EMERGENCY VENT

2 8 OIA SECONDARY TANK EMERGENCY VENT
3 ?24 DIA MANNHLE ACCESS

4 2 DIA PRIMARY VENT

S 2 OIA SECONDARY VEhT

6 2 DIA LEVEL INDICATION

7 44 DIA RETURN

9 4 DIA OVERFLOW FROM DAY TANK

9 2 DIA LEAK DETECTION

10 4 DIA SUPPLY

1i 4 DIA FILL

12 2 DlA FROM RELIEF VALVE

13 2 0IA SECONDARY DRAIN

14 4 DIA MAIN DRAIN

SHEET 2 of 2

(SEE SHEET I FOR TANK PLAN & ELEVATION)
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1. PURPOSE

1.1 The purpose of the fire hazard analysis is to comprehensively assess the risk from fire
within the individual fire areas. This document will only assess the fire hazard analysis
within the Exploratory Studies Facility (ESF) Design Package ID, which includes the fuel
storage system area of the North Portal facility, and evaluate whether the following
objectives are met:

1.1.1 This analysis, performed in accordance with the requirements of this document,
will satisfy the requirements for a fire hazard analysis in accordance with U.S.
Department of Energy (DOE) Order 5480.7A.

1.1.2 Ensure that property damage from fire and related perils does not exceed an
acceptable level.

1.1.3 Provide input to the BFD.

1.1A Provide input to the facility Safety Analysis Report (SAR) (Paragraph 3.8).

2. QUALITY ASSURANCE

Work required by this analysis shall be Quality Assurance classified as None. There are no
Determination of Importance Evaluation (DIE) controls affected by this analysis.

3. METHOD

A fire hazard analysis includes a detailed narrative description and fire safety review of the
facility, its location, fire areas, processes, occupancy, construction, fire and life safety features
and hazards. Deficiencies within the body of this section of the fire hazard analysis should be
noted and referenced in the Conclusions section. A fire hazard analysis shall be performed under
the direction of a qualified fire protection engineer.

3.1 FACILITY DESCRIPTION, PROCESSES, AND CLASSIFICATION

3.1.1 Provide a general description and location.

3.1.2 Provide a short narrative description of the facility, including its location within
the site area and its intended use and occupancy.

3.1.3 Provide a detailed summary of the operations, processes, and activities that take
place within the facility or are planned for new facilities. Provide product and
process information concerning the raw materials, products, waste streams,
production sequence, essential safety related equipment, and other information
required to assess the fire and life safety risks within the facility or individual fire
areas.
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i
3.1A Provide details on the construction classification of the facility based on National

Fire Protection Association (NFPA) 220 and the Uniform Building Code (UBC).
Provide occupancy and hazards classifications for the facility based on the Life
Safety Code, UBC, and NFPA 13, as applicable, including the anticipated or
actual personnel occupancy of the facility.

3.2 FIRE AREA DESCRIPTIONS AND FEATURES

3.2.1 Provide a detailed description of the facility by fire area, including information on
the following:

1. Fire protection features

2. Description of fire hazards

3. Life safety considerations

4. Damage potential according to Maximum Credible Fire Loss (MCFL) and
Maximum Possible Fire Loss (MPFL)

5. Fire department/Reynolds Electrical & Engineering Co., Inc. (REECo) Fire
K.-' Protection Services response

6. Potential for a toxic, biological and/or radiation incident due to a fire

7. Emergency planning

8. Impact of natural hazards (earthquake, flood, wind) on fire safety

9. Exposure fire potential, including the potential for fire spread between fire
areas.

3.22 Fire area boundaries and physical separation shall be analyzed based on the
requirements of the applicable building codes [UBC, Uniform Fire Code (UFC)
and DOE Order 6430.1A], the monetary values and limits set for DOE orders,
national codes and standards (NFPA, Factory Mutual, etc.), and hazard inventory
in each fire area.

3.2.3 The hazard inventories shall identify the combustibles in each fire area.

K~ 3.3 SPECIAL CONSIDERATIONS

3.3.1 Assess the potential impact on fire safety from natural hazards such as earthquake,
i...-' flood, lightning, windstorm, etc.

3.3.2 Provide a description of the REECo Fire Protection Services response to a fire
incident, including anticipated response times, apparatus available to respond,
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appliances and equipment condition and availability, accessibility of the facility ,.,

or fire areas, water supply available for fire fighting operations, fire pre-plan
adequacy, and emergency planning (including non-fire events). Response time
shall be the total of the following events: alarm receipt, turn out time, travel time,
and fire scene set up.

3.3.3 Identify, describe, and assess the administrative controls in place or anticipated for
the facility. Include compensatory measures when fire protection systems are out
of service, control of combustibles, technical fire specifications, smoking controls,
welding and cutting controls, surveillance and maintenance procedures, personnel
fire training, and any other programs or systems in place.

3.4 FIRE EFFECTS AND DAMAGE POTENTIAL

Fire effects and damage potential scenarios and costs must be reviewed with the facility
personnel prior to being finalized to ensure that the scenario and loss figures are
reasonable and justified.

3.5 MAXIMUM POSSIBLE FIRE LOSS (MPFL)

The MPFL is the single worst case fire scenario for a facility, with no mitigating actions
to suppress the fire. The MPFL will be the highest value fire area in the facility, including
building, contents, equipment, decontamination and cleanup, and consequent effects of fire
fighting.

3.5.1 Describe the fire scenario, the fire area involved, and any exposures or consequent
effects anticipated in adjacent fire areas.

3.5.2 Provide the fire loss amount for building, contents, and equipment. Provide an
estimated cost, with appropriate details and assumptions, for the fire fighting,
decontamination and cleanup, and any ancillary costs (inflation, engineering
design, overheads, etc.).

3.5.3 Describe the programmatic consequences that would result from the MPFL fire
scenario. Provide recovery potential details including temporary power, interim
production, and other measures that could be implemented to improve damage
recovery.

3.5.4 Compare the MPFL costs and consequences to the criteria in DOE Orders 5480.7
and 6430. 1A, Section 1530-2.3, and determine into which category the MPFL fits.
From this analysis, determine the level of protection required and determine if it
is achieved. Make any required recommendations in the Conclusions section for
additional measures to achieve the necessary protection.
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3.6 MAXIMUM CREDIBLE FIRE LOSS (MCFL)

The MCFL is the fire scenario that would cause the largest single fire loss able to be
controlled by the installed automatic fire protection systems. The MCFL can be assumed
to be the single highest cost piece of equipment or process in the facility (from MCFL)
that will bum. The installed automatic fire protection systems are assumed to control the
fire and limit damage to the involved piece of equipment.

3.6.1 Describe the fire scenario, the equipment and fire area involved, and any
exposures or consequent effects to adjacent equipment or contents of the fire area.

3.6.2 Provide the fire loss amount for building, contents, and equipment. Provide an
estimated cost, with appropriate details and assumptions, for fire fighting,
decontamination and cleanup, and any ancillary costs (inflation, engineering
design, overheads, etc.).

3.6.3 Describe the programmatic consequences that would result from the MCFL fire
scenario. Provide recovery potential details including temporary power, interim
production, spare equipment, and replacement times, if available.

3.6.4 Analyze the fire scenario and its consequences and determine if the MCFL is
acceptable to DOE objectives and the facility or process involved. Make the
necessary recommendations for additional protection to achieve any required
improvements to reduce or mitigate the consequences of the MCFL.

3.7 MOST PROBABLE FIRE (MPF) SCENARIO

The MPF is the single most likely significant fire scenario that can be anticipated to occur
in the facility. The MPF is not the insignificant "trash can" fire. The MPF scenario must
be developed using sound professional judgment, including fire loss historical data,
possible ignition sources, type of occupancy, potential fire growth and development, and
anticipated automatic suppression effects.

3.7.1 Describe the MPF scenario, including the basis for its selection. Include potential
risk, ignition method, and suppression results.

3.7.2 Describe anticipated fire loss and consequences of the fire. Include normal
cleanup and fire fighting costs, decontamination if required, and any anticipated
ancillary costs.

K> 3.7.3 Develop and describe the anticipated risk of the MPF occurring, and provide data
for use in the facility SAR if required.

K> 3.8 RECORDS

The fire hazard analysis shall be maintained as a lifetime record as part of the facility
project files and shall be referenced in the facility SAR.
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3.9 TERMS AND DEFINITIONS

Terms and definitions have been established based upon the DOE orders, the UBC, and
applicable national standards.

3.9.1 Acceptable - When applied to fire safety, "acceptable" is a level of protection
which the Authority Having Jurisdiction (AHJ), after consultation with the
cognizant DOE fire protection engineer(s), considers sufficient to achieve the
objectives defined above. In some instances, it is a level of protection that
deviates (plus or minus) from a code or standard as necessary and yet adequately
protects against the inherent fire hazards.

3.9.2 Authority Having Jurisdiction (AHJ) - The decision-making authority in matters
concerning fire protection. Except as directed by the Program Secretarial Officers,
the Heads of Field Organizations or designee is the AHJ. Decisions impacting fire
safety shall be made by the AHJ only after consultation with the cognizant DOE
fire protection engineer(s). Where an Area Office or Site Office exists within the
DOE organization, a formal, clearly defined delegation of fire protection
responsibility shall be established regarding the AHJ.

3.9.3 DOE Fire Protection Program - Those fire protection requirements, hardware,
administrative controls, procedures, guidelines, plans, personnel, analyses, and
technical criteria that comprehensively ensure that DOE objectives relating to fire
safety are achieved.

3.9.4 Equivalency - The approved alternate means of satisfying the technical provisions
of a fire protection code or standard. (Deviations from specific requirements of
occupational safety and health standards, as delineated in the Code of Federal
Regulations (CFR), are treated as variances as defined in the DOE's Occupational
Safety and Health Program.)

3.9.5 Exemption - The approved deviation from a non-statutory code, standard, or DOE
order. (Deviations from specific requirements of occupational safety and health
standards, as delineated in the CFR, are treated as variances as defined in the
DOE's Occupational Safety and Health Program).

3.9.6 Fire Area - A location bounded by construction having a minimum fire resistance
rating of two hours with openings protected by appropriate fire-rated doors,
dampers, or penetration seals. The boundaries of exterior fire areas (yard areas)
shall be as determined by the AHJ.
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3.9.7 Fire Loss - The dollar cost of restoring damaged property to its pre-fire condition
(refer to DOE Order 5484.1). In determining loss, the estimated damage to the
facility and contents shall include replacement costs, less salvage value. Losses
will exclude the cost of restoring:

* Property that is scheduled for demolition
* Property that is decommissioned and not carried on books as a value
* Property with no loss potential.

Include the cost of decontamination and cleanup, the loss of production or program
continuity, the indirect costs of fire extinguishment (such as damaged fire department
equipment), and consequent effects on related areas in all property loss amounts.

3.9.8 Fire Protection - A broad term which encompasses all aspects of fire safety,
including:

* Building construction and fixed building fire features
* Fire suppression and detection systems
* Fire water systems
* Emergency process safety control systems
* Emergency fire fighting organizations (fire departments, fire brigades, etc.)
* Fire protection engineering
* Fire prevention.

Fire protection is concerned with preventing or minimizing the direct and indirect
consequences of fire. It also includes aspects of the following perils as they relate to
fire protection: explosion, natural phenomena, smoke and water damage from fire.

3.9.9 Fire Protection System - Any system designed to detect, extinguish, and limit the
extent of fire damage or enhance life safety. Where redundant fire protection
systems are required, any two of the following will satisfy that requirement:

* Automatic suppression systems, such as fire sprinklers, foam, gaseous, explosion
suppression, or other specialized extinguishing systems, plus appropriate alarms.
An adequate supply, storage, and distribution system is an essential element.

* Automatic fire detection, occupant warning, manual fire alarm, and fire alarm
reporting systems combined with properly equipped and adequately trained fire
departments.

* Fire barrier systems or combinations of physical separation and barriers for
outdoor locations.

* Other systems, such as alternate process control systems, as approved by the AHJ.
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3.9.10 Maximum Credible Fire Loss (MCFL) - The property damage that would be
expected from a fire, assuming that all installed fire protection systems function
as designed, and the effect of emergency response is omitted except for post-fire
actions such as salvage work, shutting down water systems, and restoring
operation.

3.9.11 Maximum Possible Fire Loss MPFL) - The value of property (excluding land)
within a fire area, unless a fire hazard analysis demonstrates a lesser (or greater)
loss potential. This assumes the failure of both automatic fire suppression systems
and manual fire fighting efforts.

3.9.12 Property - All government-owned or leased structures and contents for which
DOE has responsibility, including:

* All DOE land, structures, and contents
* All leased locations
* All other Government property on DOE land or in DOE structures
* Other property that occupies DOE land or is in DOE structures.

3.9.13 Qualified Fire Protection Engineer - A graduate of an accredited engineering
curriculum who has completed not less than four years of engineering practice,
three of which shall have been in responsible charge of diverse fire protection
engineering work. If not such a graduate, a qualified engineer shall either.
demonstrate a knowledge of the principles of engineering and have completed not
less than six years engineering practice, three of which shall have been in
responsible charge of diverse fire protection engineering projects; be a registered
professional engineer in fire protection; or meet the requirements for a Grade I I
or higher Fire Protection Engineer as defined by the U.S. Office of Personnel
Management.

3.9.14 Related Perils - Aspects of the following as they relate to fire protection:
explosion, natural phenomena, smoke, and water damage.

3.9.15 Risk - A term used to describe the overall potential for loss (refer to DOE Order
5481.1B).

3.9.16 Safety Class Equipment - Systems, structures, or components including primary
environment monitors and portions of process systems, whose failure could
adversely affect the environment or the safety and health of the public.

3.9.16.1 For nuclear reactors and non-reactor nuclear facilities, Class A
Equipment includes those systems, structures, or components with the
following characteristics:

Those whose failure would produce exposure consequences that
would exceed DOE established guidelines at the site boundary or
nearest point of uncontrolled public access.
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* Those required to maintain operating parameters within the safety
limits specified in Technical Safety Requirements (Technical
Specification or Operational Safety Requirements) during normal
operations and anticipated operational occurrences.

* Those required for nuclear criticality safety.

* Those required to monitor the release of radioactive materials to
the environment during and after a design basis accident.

* Those required to monitor and maintain the facility in a safe
shutdown condition.

* Those that control the safety class items described above.

3.9.17 Vital Program - A DOE program so defined by the Program Secretarial Officers.

4. CODES AND STANDARDS

4.1 U.S. DEPARTMENT OF ENERGY (DOE):

DOE Order 4700.1 Project Management System

DOE Order 5480.4 Environmental Protection, Safety, and Health
Protection Standards

DOE Order 5480.5 Safety of Nuclear Facilities

DOE Order 5480.7A Fire Protection

DOE Order 5484.1 Environmental Protection, Safety and Health
Protection Information Reporting Requirements

DOE Order 6430.1A General Design Criteria

4.2 NATIONAL FIRE PROTECTION ASSOCIATION (NFPA):

NFPA 10 Portable Fire Extinguishers

NFPA 24 Private Fire Service Mains and Their
Appurtenances

NFPA 30 Flammable and Combustible Liquids Code,
17th Edition

NFPA 70 National Electrical Code

1987 Edition

1984 Edition

1984 Edition

1993 Edition

1981 Edition

1989 Edition

1990 Edition

1992 Edition

1993 Edition

1993 Edition
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NFPA 80A Recommended Practice for Protection of 1989 Edition
Buildings from Exterior Fire Exposures

NFPA 220 Standards on Types of E

Fire Protection Handbook

4.3 CODE OF FEDERAL REGULATIONS (CFR):

Building Construction 1989 Edition

29 CFR 1910 Occupational Safety and Health Administration (OSHA)
Regulations, July 1, 1992

29 CFR 1910 Subpart L - OSHA Regulations, Fire Protection, July 1, 1992

29 CFR 1926 Safety and Health Regulations for Construction (OSHA),
July 1, 1992

4A FACTORY MUTUAL ENGINEERING CORPORATION (FM):

Loss Prevention Data Sheets

Approval Guide

4.5 UNDERWRITERS LABORATORIES, INC. (UL):

UL 142 Steel Above Ground Tanks for Flammable
and Combustible Liquids

UL Fire Protection Equipment Directory

UL Fire Resistance Directory

UL Building Materials Directory

4.6 UNIFORM BUILDING CODE (UBC) - 1991 EDITION

4.7 UNIFORM FIRE CODE (UFC) - 1990 EDITION

1993 Edition

1993 Edition

1993 Edition

1993 Edition

1993 Edition

5. DESIGN INPUTS

5.1 ESF BFD document, CRWMS M&O Document No. BABOOOOOO-01717-6300-00002, Rev.
05, Section 7.2.4.1

5.2 DOE Order 5480.7A Requirements
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5.2.1 A DOE facility shall be characterized by a level of fire protection sufficient to
fulfill the requirements for the best protected class of industrial risks (Highly
Protected Risk/Improved Risk). This program is characterized by the inclusion of
a continuing, sincere interest on the part of management and employees in
minimizing losses from fire and related perils and the inclusion of preventive
features necessary to assure the satisfaction of objectives related to safety.

5.2.2 The DOE Fire Protection Program shall meet or exceed the minimum
requirements established by the NFPA as directed by the Program Senior Official
(PSO). Basic requirements shall include a reliable water supply of acceptable
capacity for fire suppression; noncombustible construction of an acceptable nature
for the occupancy of the facility; automatic fire extinguishing systems; a fully
staffed, trained, and equipped emergency response force; a means to summon the
emergency response force in the event of a fire; and a means to notify the
building occupants to evacuate in the event of a fire. For areas subject to
significant life safety risks, serious property damage, program interruption, or loss
of safety class equipment as defined in the relevant facility SAR, additional
protection measures may be deemed necessary as determined by the AHJ.

5.2.3 This level of protection also includes administrative procedures encompassing
controls for hazardous substances/processes; inspection, maintenance, and testing
of fire protection features; and other programmatic fire safety activities as defined
below.

5.2.3.1 Fire Department - A fully staffed, trained, and equipped fire
department/REECo Fire Protection Services shall service all DOE
facilities, except as determined by the PSO. (Refer to the fire
protection positions on minimum staffing levels in the DOE Fire
Protection Resource Manual.)

5.2.3.2 Fire Department Water Supply - An automatic water supply for fire
protection having a minimum two hours stored water capacity shall be
maintained. Well water at Area 25 of the Nevada Test Site satisfies
this requirement. Facilities having an MPFL in excess of $50 million
shall be provided with an additional, independent source of fire
protection water.

5.2.3.2.1 A water supply dedicated to fire protection may be
necessary as determined by the PSO. A dedicated system
shall be able to meet hose stream and sprinkler system
demands.

S.2.3.2.2 A combined fire and process/domestic system shall be able
to deliver the fire demand plus the maximum daily
domestic demand for the required duration.
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5.23.3 Underground Piping - Mains shall be sized for the largest fire flows
anticipated but in no case shall they be less than 8-inch diameter.
Supply piping to individual fire sprinkler systems shall be at least as
large as the fire sprinkler system riser.

5.23.4 Liquid Run-off Control - Natural or artificial means of controlling
liquid run-offs from a maximum credible fire shall be provided so that
contaminated or polluting liquids will not escape the site, including
potentially contaminated water resulting from fire fighting operations.
The amount of fire water that must be controlled and the design of the
containment systems shall be determined based on consultations with
the cognizant DOE fire protection engineer.

5.23.5 Fire Alarm Systems - Where fire suppression or fire alarm systems
are provided, local alarms in the protected area and alarm transmission
to an acceptable remote attended location shall be provided.

5.23.6 Impairment Control - A fire protection system impairment program
shall be provided for control of operations and tracking of impairments
during periods when fire protection systems are out of service.

5.3 Seismic Design Criteria - The equipment shall be designed for UBC Seismic Zone 4
requirements.

5.4 Wind Design Criteria - The equipment shall be designed for an 80 MPH basic wind
speed. Exposure "C".

6. CRITERIA

This document describes the methodology, structure, and responsibilities for performing fire
hazard analysis to meet the requirements of DOE Orders 5480.7A, Section 9, 6430.1 A, Section
01 10-6.2, 0111-99.0.1, 1300-1.3, and 1530, and 4700.1. A fire hazard analysis shall review the
facility fire protection and life safety features by fire area to assess compliance with DOE orders,
national standards, and local site requirements.

6.1 A fire hazard analysis shall be performed to comprehensively assess the risks from fire
within individual fire areas in the ESF project so as to ascertain whether the objectives of
DOE Order 5480.7A are met.

6.2 A fire hazard analysis shall be performed for all new facilities as directed by DOE Order
6430.1A and the AHJ.

6.3 A fire hazard analysis shall be performed to provide the supporting documentation for the
fire protection system selection in accordance with the ESF Basis For Design (BFD)
Civilian Radioactive Waste Management System (CRWMS) Management and Operating
Contractor (M&O) Document No. BOOOOOOO-01717-6300-00002.
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7. ASSUMPTIONS

The diesel fuel stored in the storage tank is classified as a combustible liquid. Since the ambient
temperatures in the area are above 100 degrees F, the tank is insulated to limit the temperature
rise. As the final design of the tank has not been completed, the assumption has been made that.
the maximum temperature of the diesel fuel will not exceed 100 degrees F.

8.1

8.2

8.3

8.4

8.5

Kwi 8.6

8.7

8.8

8.9

8.10

8. REFERENCES

ESFDR Document, YMP/CM-0019, Rev. 0

Engineering Drawings for ESF Design Package ID

Attachment I - ESF Design Package ID Cost Estimate

Specification Section 15482 Diesel Fuel Oil System

Specification Section 15060 Mechanical Piping

Specification Section 15260 Piping Insulation

Specification Section 16405 NEMA Frame Induction Motors (Small)

Specification Section 16152 Packaged Mechanical Equipment

Specification Section 16622 Packaged Engine Generator Systems

Determination of Important Evaluation (DIE) for ESF North Portal Pad, Document No.
BABBOOOOO-01717-2200-00001, Rev. 04A, Section 11.3

9. COMPUTER PROGRAMS

Not applicable.

10. DESIGN ANALYSIS

Y, 10.1 DIESEL FUEL OIL SYSTEM DESCRIPTION

10.1.1 General

10.1.1.1 The diesel fuel oil system provides diesel fuel to the standby
generators.
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10.1.1.2 All electrical equipment is UL listed and shall bear the UL label.
Electrical components, controls, construction, and design are in
accordance with Specification Sections 16152 and 16405.

10.1.13 All components of the system are restrained to meet UBC Seismic
Zone 4 requirements.

10.1.1.4 All components of the system are suitable for outdoor installation.

10.1.2 Main Fuel Oil Storage Tank

10.1.2.1 One horizontal 10,000-gallon carbon steel tank for above ground
installation is provided as shown on the Drawings. The tank has
secondary containment construction and has been fabricated in
accordance with the requirements of UL 142 and NFPA 30. The tank
is self-contained and is designed to satisfy all requirements of NFPA
30, Paragraph 2.3.4.1, Exception No. 2.

10.1.2.2 The fuel oil storage tank is provided with the following connections:

* Two-inch diameter by 8-foot long vent stack
* Four-inch brass and iron lockable fill cap with overspill protection
* Six-inch emergency relief vent
* Two-inch liquid level gauge
* Secondary monitoring port
* Concrete inlet port
* Pump suction lines
* Fuel oil return lines
* Earthquake tiedowns.

10.13 Day Tanks (Future)

Day tanks and associated instrumentation to support the operations of standby
generators (GN-401 through GN-408) will be analyzed later in a revision to this
document.

10.2 DIESEL FUEL PUMPS

The three diesel fuel pumps are rated I horsepower, 460 volts, 3 phase, 60 Hertz, 10 GPM,
and a head pressure of 25 psig. The pumps are supplied with standby power.

10.3 FIRE AREA DESCRIPTIONS AND FEATURES

103.1 The diesel fuel storage tank pad is located approximately 30 feet north-northeast
of the standby generator's pad; only 15 feet is required by NFPA 30. The pump
pad is immediately west of the storage tank.
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103.1.1 The diesel storage tanks are constructed with secondary containment
and are listed by UL in accordance with UL 142 and are installed in
accordance with the requirements of NFPA 30.

10.3.1.2 The tanks contain a diesel fuel classified as a combustible liquid in
accordance with the definitions of NFPA 30.

10.3.1.3 No special extinguishing systems are required to protect either the
tanks or any adjacent exposure.

10.3.1A The tanks are separated to limit exposure damage in case of a fire.
The tank pads are separated from adjacent structure to prevent
exposure from fire-related incidents, in accordance with NFPA 80A,
Uniform Fire Code Tables 79.503A and 79.503F, and BFD Section
7.2.4.1.IV.18 for maintenance.

10.3.1.5 The water supply for the permanent fire protection installation is
provided by a dedicated source with sufficient capacity (based on
maximum demand) for fire fighting until other sources become
available.

10.3.2 Yard hydrants are provided at a minimum space of 400 feet. Location of the
hydrants considers the possible locations of fires outside. Hydrant demands
comply with DOE Order 6430.1A, Section 1530-3.3.3.

10.3.3 Portable Fire Extinguishers

Two portable fire extinguishers rated 4A140B:C are provided as required and
comply with NFPA 10.

10.3A Water System

A separate firewater and construction water system supplies water for fire
protection. Lines or subsystems handling water for fire protection have a
minimum earth cover of three feet.

10.4 FIRE HAZARDS

10.4.1 Description

The diesel fuel supply tanks are designed in accordance with applicable NFPA and
ASME codes and standards. Combustible liquids are in suitably listed containers
with spill protection and electrical equipment is suitably listed and classified. The
tank spacing is based on complying with UFC Tables 79.503A and 79.503F. The
tank construction and spacing are the same for either a Type I or Type II
flammable or combustible liquid.
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10.4.2 Mitigation

Yard hydrants and portable fire extinguishers are provided. Two fire extinguishers
are rated minimum 4A40B:C in accordance with NFPA 10. The pads for the
diesel fuel supply tanks are approximately 400 feet from the tunnel entrance and
do not endanger the portal entrance.

10.4.3 Life Safety Considerations

The units are located in an open area.

10.4.4 Essential Safety Class Systems

The diesel fuel supply tanks for the standby generators and air compressors do not
supply any essential safety class systems.

10.5 DAMAGE POTENTIAL

10.5.1 Maximum Possible Fire Loss

The value in 1994 of the tanks is $50,000.

105.2 Largest Possible Fire Loss

This can be expected to be the same as the maximum possible fire loss since the
facility does not include materials or processes that would add significant costs for
cleanup or decontamination.

105.3 Maximum Credible Fire Loss

The maximum credible fire loss for the diesel fuel supply tanks would be the loss
of a tank plus cleanup costs or $50,000.

10.6 FIRE DEPARTMENT RESPONSE

Since the minimum possible response time for the REECo fire department would exceed
45 minutes, no credit is taken for any mitigation by the fire department.

10.7 RECOVERY POTENTIAL

No adverse recovery time is required to be mitigated.
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10.8 FIRE RELATED POTENTIAL

No toxic, biological, or radiation releases are possible due to a fire in this area. No special
emergency planning or security precautions are required. The units are designed for
outdoor and seismic constraints of the area according to UBC Seismic Zone 4
requirements. The units are separated from each other and adjacent areas in accordance
with NFPA 80A and NFPA 30.

11. CONCLUSIONS

The ESF North Portal does not exhibit any unusual hazards or unmitigated loss potential that
exceeds the guidelines of an "improved risk" as defined by DOE Order 5480.7A.

12. ATTACHMENTS

ATTACHMENT TITLE

I FUEL STORAGE SYSTEM - ESF DESIGN
PACKAGE ID COST ESTIMATE
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ATTACHMENT I

FUEL STORAGE SYSTEM - ESF DESIGN
PACKAGE iD COST ESTIMATE
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1. PURPOSE

The purpose of this analysis is to capture the design requirements and analyze equipment
performance relevant to the Surface-Based Compressed Air System (CAS) design at the Yucca
Mountain Site Characterization Project (YMP) Exploratory Studies Facility (ESF).

2. QUALITY ASSURANCE

The work developed within this analysis relates to temporary equipment not included on the Q-
list.

2.1 The Quality Assurance (QA) classification of this analysis is QA - NONE.

2.2 This analysis recognizes the controls as established by the Determination of Importance
Evaluation (DIE) for ESF Surface Compressed Air and Standby Power Systems (Reference
Section 5.18). These controls will be included in the design of the CAS. DIE controls
affecting this analysis include the following:

2.2.1 Minimize the potential for waste isolation and/or test interference impacts from
hydrocarbon or water penetration into the soil. Periodic inspections shall be
conducted to ensure compliance. Leaks and spills are to be repaired, cleaned up,
and reported upon discovery.

2.2.2 All tracers, fluids, and materials (TFM) used in the construction or operation of
the CAS shall be monitored and handled in accordance with the TFM
Management Plan.

3. METHOD

The method used in this design analysis involves capturing data and requirements, modifying or
developing conceptual design criteria (Title I), then developing final design criteria (Title II).
Much data has evolved since initial compilation began, with significant and major changes
occurring late in the working design. Design data and requirements are captured from the
following sources:

3.1 Local Records Center (LRC), search for records associated with work previously done on
the ESF CAS.

y, > 3.2 The Title I Design Summary Report (DSR) for the Exploratory Studies Facility provides
a preliminary conceptual design basis for the CAS.

<_> 3.3 The ESF Design Requirements Document (ESFDR) provides criteria and requirements
compiled from upper tier documents.
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3.4 Meetings with project participants involved with the design, construction, and testing of
the YMP ESF.

3.5 Discussions with equipment vendors to evaluate available equipment and suitability for
incorporation within the design.

3.6 ESF project status meetings, establishing constraints on construction and budgeting of the
ESF.

3.7 Design reviews of the CAS, generating a wide variety of requirements and constraints.

4. CODES AND STANDARDS

4.1 American National Standards Institute, Inc. (ANSI)/Instrument Society of America (ISA)-
S7.3-1975 Instrument Air Standard.

4.2 U.S. Department of Energy (DOE) 6430.1A General Design Criteria.

S. DESIGN INPUTS

5.1 Design Review Comment (response) DA-TR-ESF-S-14, J. Lathrop regarding ST-ME-01 1,
08/12/91.

5.2 U.S. Geological Survey (USGS) Memorandum from B. Craig to A. Yang, RE: Gas-tracer
Concentration, NNA.891226.0205 (GS.89.A.001669),11/03/89.

5.3 InterOffice Correspondence (IOC) from L. Engwall to J. Naaf, LV.ESSD.LGE.5/93-099,
RE: Request for information, 05/12/93.

5A IOC from C. Mellen to distribution, LV.ESSD.CM.9/93.516, RE: Outline Scope and
Meeting announcement, 09/17/93.

5.5 IOC from C. Mellen to distribution, LV.ESSD.CM.9/93.527, RE: Meeting findings,
09/30/93.

5.6 IOC from R. M. Sandifer "FY 94 Revised Work Plan," LV.SE.SB.10/93-089.

5.7 IOC from D. F. Vanica to L.G. Engwall, LV.ESSB.DFV.5/93-075, RE: Revised
Compressed Air System requirements, 5/14/93.

5.8 IOC from D. Parker to distribution, LV.ESSD.DHP. 11/93.545, RE: REECo meeting 11/10
- discussion notes, 11/17/93.

5.9 IOC from C. Mellen to D. Parker, LV.ESSC.CLM.8/93-253, RE: ESF IC Package
Mechanical Scope Outline, 8/17/93.
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5.10 IOC from C. Mellen to R. Dresel, LV.ESSD.CM.12/93.558, RE: Request for additional
information for three Air Compressors, 12/02/93.

5.11 Teleconference with Tom Leonard of REECo: request for 4 inch CAS line to shop,
10/4/93.

5.12 Teleconference with Tom Leonard of REECo: request for 4 inch CAS line to shop -
verified, 1/21/94.

5.13 Tide I Design Summary Report (DSR) for the Exploratory Studies Facility, Rev. 1.
05/06/92.

5.14 Exploratory Studies Facility Design Requirements Document (ESFDR), YMP/CM-0019
Rev. 0, July 1993.

S.15 Design Analysis: BABFAGOOO-01717-0200-00161 Rev. OA, Compressed Air Distribution
Design Analysis, D. F. Vanica, 12/07/93.

5.16 Design Analysis: BABFAG000-01717-0200-00161 Rev. 00, Compressed Air Distribution
Design Analysis. D. F. Vanica, 03/29/94.

K> 5.17 Design Analysis: ST-ME-Oll, Underground Support Systems D. A. Veronica (RSN),
07/18/91.

5.18 Determination of Importance Evaluation for ESF Surface Commressed Air and Standby
Power Systems BABBDOOOO-01717-2200-00022, Rev. 00.

5.19 Letter from R. Sandifer to J. Replogle, LV.MG.RMS.12/93.191, RE: NTS Surplus
Equipment, 12/01/93.

5.20 IOC from J. J. Salchak to A. Segrest, LV.ESSD.Ref.3/94-177, RE: Compressed Air
System (CAS) - Package IC 90 Percent Design, 3/25/94.

5.21 Waste Isolation Evaluation: Tracers, Fluids, and Materials for Use in the Package 2C
Exploratory Studies Facility Construction, BABEOOOOO-01717-2200-0007, Rev. 00, Draft
4/22/94.

5.22 Letter from A. Segrest to J. Replogle, LV.ESSD.REF. 3/94-.099, RE: Revision of CAS
Requirements from 90% Design Review, 3/4/94.

5.23 Letter from C. T. Statton to N. Z. Elkins. #LV.SC.BWD. 2/94-208; RE: Request for
Exemption of Tracers..., 2/22/94.

K.w-' 5.24 LANL IOC #LA-EES-13-LV-02-94-054 from N. Z. Elkins to C T. Statton. RE: Support
for Exemption from Use of Tracers..., 2/22/94.
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6. CRITERIA

6.1 FROM THE DSR, SECTION 3.4.6 (REFERENCE SECTION 5.13)

"The compressed air system supplies compressed air for ESF construction, testing, and
operation. The surface compressed air system consists of pad-mounted compressor units
producing the compressed air, as well as auxiliary equipment conditioning the compressed
air (Reference Design Analysis ST-ME-01 1). The compressed air system will contain an
approved tracer gas metered for control."

"The conditioning equipment includes oil separators and aftercoolers to provide a product
safe for personnel use. The surface compressed air system supplies compressed air to
meet the 100-psig demands of subsurface construction and testing. Booster compressors
will be provided for the 200-psig pressure requirements of the large diameter drills."

6.2 FROM THE ESFDR SECTION 3.2.5.2.6 COMPRESSED AIR SYSTEM
(REFERENCE SECTION 5.14)

A. "The compressed air system shall provide compressed air throughout the designated
areas of the ESF with flow rates and pressures to support construction and operations
of the facilities, site characterization testing requirements, and drilling requirements
including additional drift excavation."

B. "Compressed air shall be conditioned as required and a quantity maintained to meet
drilling and test apparatus requirements (Reference ESFDR Appendix B). Suitable
filtering shall be provided where oil-free air is required.'

C. The air compressor(s) shall be of a size to meet the requirements of ESF
construction, testing, and operations. Modularity of the system to accommodate
variable loads and system maintenance shall be considered."

D. "All compressed air used during operation and construction of the ESF shall be
provided with chemical tracers unless exempted by the ESF Test Coordinator. All
tracers and substances added shall be approved per Section 3.2.1.M.3. [TBDJ"

E. "As an energy conservation measure, designers will examine the use of electrical
and/or electrohydraulic drives for underground construction equipment as an
alternative to compressed air wherever possible and feasible."

7. ASSUMPTIONS

7.1 Stated volumetric values (cfm) are assumed at standard temperature and pressure (STP)
unless stated otherwise. STP is 70'F and 14.7 psia.

7.2 Compressor inlet air conditions are expected to approximate ideal gas laws.
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7.3 The ambient temperature data source citing a maximum of 108'F and minimum of -14'F
will not be exceeded for the life of the ESF North Portal Pad utilities. If actual
temperature exceeds this range, the time spent outside the range is expected to be minimal
with nominal effects to the operation of the CAS. (Reference Sections 5.3 and 8.2)

7.4 A 4 inch compressed air line to the Shop Building provides no additional load to the total
CAS quantity. Items using compressed air in the shop are the same items (hand tools,
drills, etc.) that would normally be used for subsurface excavation. Therefore, the
compressed air used to maintain these items at the shop is not added to the subsurface
supply. The net total is the same overall quantity required for subsurface operations.
(Reference Sections 5.11 and 5.12)

8. REFERENCES

8.1 Compressed Air and Gas Handbook fifth ed., Prentice-Hall Inc. 1989.

8.2 17-year Climatological Summary for Yucca Flat, Nevada. January 1962-April 1978.
Provided to the M&O by B. Anzai of Raytheon Services Nevada. (Attachment I)

8.3 Fluor Daniel Engineering Practices, Heating, Ventilating, and Air Conditioning (HVAC)
Design Guide. Section 000 235 1310.

8.4 Mechanical Engineering Reference Manual, eighth ed., Michael Lindeburg, P.E.

8.5 Manchester Tank Catalog 4954-2/91.

9. COMPUTER PROGRAMS

No computer programs were used for this analysis.

10. BODY

The body of this analysis is divided into three sections consisting of CAS requirements, CAS
design, and CAS equipment analysis.

10.1 CAS REQUIREMENTS

The following requirements capture the evolution of the CAS. Some may no longer be
applicable but are captured in this analysis to provide a traceable history of development.
The latest and most current requirements are summarized in Section 10.2.
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10.1.1 ESFDR Requirements (Reference Section 6.2)

10.1.1.1 The CAS shall provide compressed air at the flow rates and pressures
required to support construction, operations, site characterization testing,
and additional drift excavation. (ESFDR 3.2.5.2.6 A.)

10.1.1.2 The compressed air shall be conditioned and filtered to meet testing and
drilling requirements. (ESFDR 3.2.5.2.6 B.)

10.1.1.3 The air compressors shall be of a size to meet the requirements of ESF
construction, testing, and operations. Modularity of the system and
maintenance shall be a consideration. (ESFDR 3.2.5.2.6 C.)

10.1.1.4 All compressed air used during operation and construction shall be
injected with approved chemical tracers. (ESFDR 3.2.5.2.6 D.)

10.1.1.5 To conserve energy, the subsurface designers shall examine the use of
electrical drives for subsurface construction equipment where applicable.
(ESFDR 3.2.5.2.6 E.)

10.1.2 CAS Design Volume Requirements

10.1.2.1 Original air volume requirement: 2200 CFM (125 psig discharge
pressure and 100 psig to tools. A total of six (6) 1500 cfm
compressors, 3 at each portal entrance was planned. A grand total of
9000 cfm was to be installed with 3000 cfm of this available as standby
capacity. (Reference Sections 5.1 and 5.17) These requirements were
based on the simultaneous operation of two tunnel boring machines at
each portal.

10.1.2.2 Interim air volume requirement: Based on conversation with sub-
surface engineers on the potential for expansion, 4000 cfm was
identified as a future operating requirement (Reference Section 5.3)

10.1.2.3 Interim air volume requirement: Request from D.F. Vanica to revise
requirements to 2200 cfm. (Reference Section 5.7)

10.1.2.4 Interim air volume requirement: Volumetric requirements established
at 2560 cfm based on meeting with subsurface engineers and the testing
and performance assessment community. (Reference Section 5.5)

10.1.2.5 Interim air volume requirement: Design air volume requirement
established at 2500 cfm, with a peak demand of 3000 cfm.
(Reference Section 5.15)
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10.12.6 Final air volume requirement: Design air volume requirement
established at 2376 scfm from subsurface design analysis.
(Reference Section 5.16)

10.13 CAS Pressure Requirements

10.1.3.1 The original air pressure requirement was 125 psig discharge pressure
allowing a conservative 100 psig for tools (@2200 cfm).
(Reference Section 5.17)

10.1.3.2 The final pressure requirements established at 125 psig to North Portal
entrance. (Reference Section 5.5)

10.1A CAS Air Quality Requirements

10.1.4.1 Oil-free air is identified as an operating requirement. (Reference Section
5.3)

10.1A.2 Preliminary DEE analysis indicates that the compressed air system be
oil-free. (Reference Section 5.4)

10.1.4.3 ANSI/SA-S7.3-1975 was determined as a reference for air quality
(Instrument Air Standard). Nominal filtering of particulates established
at 3 microns. Dewpoint established at least 180F below ambient.
Hydrocarbons established at less than one (1) ppm concentration.
(Reference Section 5.5)

10.1.4A Comments from B. Anzai at the 90 percent design review for Design
Package IC questioned the need for air quality up to the ANSI/ISA
standard as determined in Reference Section 5.5. Re-assessment by the
testing and performance assessment community determined that the
requirement for air drying and hydrocarbon vapor removal could be
deleted. This decision resulted in the removal of the air dryer skid,
carbon adsorption filters, and chemical injection system. (Reference
Sections 5.20, 5.22, 5.23 and 5.24)

10.1.A.5 Subsurface Waste Isolation Analysis indicates that the minimum
recommended level of organic deposition within the tunnel be limited
to 10 grams per meter of total excavation. (Reference Section 5.21)

10.1.5 Equipment and Piping Requirements

10.1.5.1 Originally, the equipment specified for the CAS would be new
equipment However, DOE program budgetary constraints have forced
YMP to use excess Nevada Test Site (NTS) equipment for the CAS.
(Reference Section 5.6)
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10.15.2 Originally, six (6) rotary-screw compressors rated at 1500 cfm, 125
psig, and 300 hp were proposed (Reference Section 10.1.2.1). Three
units located at each portal shall allow for system maintenance and
reliability. (Reference Sections 5.17 and 5.1)

10.1.5.3 Piping for the surface portion of the compressed air system will be
supported from beneath the muck conveyer. (Reference Section 5.8)

10.15.4 Provide a 4 inch line to the Shop Building for supporting maintenance
of underground equipment. (Reference Sections 5.11 and 5.12)

10.13.5 Preliminary DIE analysis indicates that the compressed air system
utilize air-cooled equipment. (Reference Section 5.4)

10.1.5.6 Oil-free air-cooled rotary screw (ACRS) compressors are required based
on meeting with the subsurface design group and the testing-
performance assessment community. The compressor module size
approximates 750 cfm. Electrical requirements are 480 V, 3 ph, 200
hp, for each of five (5) compressors. Redundancy established at one (1)
module. Compressors to be mounted on oil-field type skids, not
requiring a pad (Reference Section 5.5)

10.15.7 Excess oil-injected ACRS compressors (3) are identified at NTS and are
set aside for use by YMP M&O in designing the ESF CAS. The excess
equipment is skid mounted and will require a concrete slab for
installation. (Reference Sections 5.19 and 5.10)

10.15.8 Two (2) ACRS compressor units were purchased with YMP funds and
never installed. These units were manufactured by Ingersoll-Rand (I-R)
in 1983 and are rated at 1500 scfm @ 125 psig. The I-R compressors
are field-mounted on skids along with motor control centers. Assembly
drawings and procurement specifications are reported missing and
presumed lost at NTS. These units have been in storage for
approximately 10 years. Conversation with the manufacturer's
representative indicates that these units will require refurbishment of the
seals, shafts, and bearings. Recalibration to 1365 scfm @ 150 psig by
a factory authorized service center will also be required.

10.13.9 One (1) compressor unit is a "Quincy" model Q-1500, rated at 1500
scfm @ 125 psig and manufactured by Colt Industries in 1981. The
unit has been in operation at the NTS having logged 12,000 hrs.
Refurbishment to ensure reliability is required as well as recalibration
to 1365 scfm @ 150 psig by a factory authorized service center during
refurbishment.
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10.1.6 CAS Interfacing Requirements

10.1.6.1 Interface point with the subsurface compressed air piping is established
at the base of the conveyer tower and in proximity of the CAS pad.
(Reference Section 5.9)

10.1.6.2 Interface point with the subsurface compressed air piping established at
the chemical injection skid located in proximity of the conveyer tower.
A four by six foot concrete slab and 1lOV electrical power will be
required for the injection system and will be shown by electrical surface
design. Subsurface designers will be responsible for the design of the
tracer injection system. (Reference Section 5.5)

10.1.6.2.1 The gas-tracer injection system shall inject a nominal
concentration of six parts per million of sulfur hexafluoride
(SF6) into the compressed air system provided to the ESF
portal. (Reference Section 5.2)

10.1.6.3 The surface-based tracer injection system has been deleted. CAS tracers
(where required) are to be administered underground near the required
testing apparatus. (Reference Sections 5.20, 5.22, 5.23 and 5.24)

10.1.6.4 Coordination with civil designers determines the following interfaces for
CAS piping. The handoff to civil occurs at the backside of flanged
elbows turned downward.

10.1.6.4.1 The 8 inch main CAS supply interface established at
coordinates: N765192.24, E570042.44.

10.1.6.4.2 The 4 inch CAS supply to shop interface established at
coordinates: N765188.43, E570055.58.

10.2 CAS DESIGN

From Section 10.1, the design requirements for the CAS are as summarized:

10.2.1 References Sections 5.17 and 5.1 assume two tunnel boring machines, one
approaching from each portal and meeting in the middle. Current philosophy is
to use only one machine to do the main tunnel excavation. This change requires
that the supporting utilities be sized for the entire tunnel excavation. Therefore,
provisions are to be made to add three (3) more 1500 cfm compressors (excess
equipment) to the North Portal in the future.

10.2.2 The design volume and pressure requirements are 2376 acfm and 125 psig
provided to the north portal entrance. The discharge pressure of the compressors
will be 150 psig to overcome the pressure drop associated with ancillary
equipment.
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10.23 To satisfy the requirements of Section 10.1.4.3 and the testing and performance
assessment requirements of the project (Reference Section 5.5), the following
compressed air system accessory components are required (as skid mounted
packaged modules). The following will be located in built-up trains of in-line
components:

10.2.3.1 External aftercoolers - sized to cool the discharge air to within 30F of
ambient.

10.23.2 Moisture separator - Automatically purges condensate produced by the
aftercooler. Protects air tools from excessive gumming.

10.23.3 Air receivers - sized to serve each compressor. Protects system
components from oil slugs possible when oil-injected screw compressors
suffer a massive failure. Improves equipment life by providing a
reservoir to prevent compressor short cycling. Provides additional
refuge air capacity under emergency situations.

10.23.4 Coalescing filter - captures hydrocarbon particulates and aerosols to
protect downstream piping from excessive oil buildup.

10.3 EQUIPMENT ANALYSIS

103.1 Definitions

acfm: Actual cubic feet per minute corrected for temperature and pressure.

scfm: Standard cubic feet per minute @ 14.7 psia, 70TF (5280R), dry air.

10.3.2 Compressors - The compressors are nominally rated for applications at STP.
Corrections for altitude and temperature are calculated to predict actual
performance.

For low temperatures and pressures, air can be considered an ideal gas. By
definition, ideal gases behave according to the ideal gas laws. The general ideal
gas law shows the relationships between pressure, volume, and temperature
(Reference Section 8.4):

PIV,
TIT P2V2T1T2

where:

P= pressure in lbs./ sq. ft. absolute
V= volume in cu. ft.
T= absolute temperature (0R)
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Avogado's law states that equal volumes of different gases with the same
temperature and pressure contain equal numbers of molecules. For one mole of
any gas the ideal gas law and Avogado's law can be combined and reformulated
as the Equation of State,

pV R*
T

where R* is the universal gas constant (1545.33 ft-lb/pmole-0R). Or for n moles,

pV = nRET

A screw compressor is a constant volume device with a fixed compression ratio.
By analysis of the inlet air conditions the actual performance of the compressor
can be approximated. In this case, we know the performance at STP from the
manufacture data. We need to approximate the actual delivery of compressed air
at the site conditions. These conditions are 3680 feet of elevation and 108 °F
temperature.

For I mole of air at STP, pV,=nR*T, . At elevation (pressure decrease) and
temperature held constant, p2V2=nR*Tl. Therefore,

p1V1 = P2V2 alSo V 2 = pIVI
P2

or volume changes are inversely proportional to pressure. The same can be
applied to holding pressure constant and changing temperature,

V,- =V 2 T as V 2 = VIT2

or volume changes are directly proportional to temperature.

The relationship can be expressed as multiplying the initial volume by several
factors p,/p2 and T,/TI to get the final volume.

The screw compressor is a constant volume machine that processes a given
quantity of air to a fixed final pressure and temperature. Therefore, changes in
the inlet air density influence the final volume delivered. The final temperature
and pressure generally are unchanged. Volumetric processing remains constant
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so the portion of the volume V2 that is processed in a given time is actually the
reciprocal of the air density (correction) factors P,/p2 and T2/T, shown above.
(Reference 8.1)

Correction factors are shown in table format in Attachment II. For 3680 feet of
elevation and 108 *F ambient the combined factor is shown as 0.811436. This
factor is applied to the recalibrated rating of 1365 scfm for 150 psig to yield a
corrected capacity of 1108 say 1110 acfm.

1110 acfm X 3 compressors = 3330 acfm

Given that the demand requirement of 2376 scfm (10.1.2.6) represents the actual
tool demands from the corrected supply of 3330 acfm, the actual compressor
loading factor is:

2376 = .7135 or 71%

1033 Compressed Air Receiver Sizing

A common approach to sizing receivers is to select one to provide 1 minute's
storage. The following formula is normally used (Reference Section 8.3):

Volume (cu. ft) =comp. rating (scfm) x HIlet presure (psia)
Outlet pressure (psia)

1500 Wmfi x (14.7) =13cu

(14.7 + 150)

134 cu. f. = 0L00galloM
0.134

from Reference Section 8.5, chose a 1060 2allon tank for each compressor.

10.3A Oil Entrainment Calculation

The purpose of injecting oil into a rotary screw compressor is to provide a seal
between the helical rotors. Some of this "seal oil" is entrained in the discharge
air and is mostly removed by the integral oil separator. Of the small amount of
oil left, much is condensed from the discharge air along with water as the
airstream cools, some is removed by the coalescing filter, and the remainder ends
up at the end user.

PRELIMINARY PREDECISIONAL DRAFT MATERIAL
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Depending on the age of the compressor, the discharge air oil concentration can
be between two and six parts per million. Because of the potential for
interference with ESF characterization procedures, the amount of oil entrained in
the compressor discharge air needs to be accounted for. Attachment IV calculates
the amount of oil expected to be entrained in the air or removed by filters in the
system.

Assumptions used for input to calculate the oil entrainment and removal are as
follows:

1. Discharge from the compressor air end estimated at 4 ppm (average between
2 and 6 ppm). Reference Attachment V for determination of gallons of oil
produced.

2. Air density used is at standard conditions, 700F, 14.7 psia, and 0.075 Ib/ft3 .

3. The excavation operation is expected to run for 2 shifts, 5 days a week, for an
annual total of 4160 hours.

4. A total of 25,000 feet of excavation is expected to be accomplished within two
years.

5. The deposition rate of oil on the tunnel walls is assumed at 80 percent.

6. The efficiency of the coalescing filter, initially rated at 99.99 percent (at
351F), is estimated to fall to 68 percent at the 108'F summer extreme.

The maximum amount of oil entrained at the compressor discharge is estimated
by the following equation (used in Attachment IV):

[ 2.46 Gal, 1 [(2 Shift khr5 DayY52Week)
1000 HR X 1000 CFMOJ [ -Day )\SlritAWeek r

54.9032 lb 7u ft .8 2376 cu ftlF( c ) eft [ | 178.47 lb/yr

with the coalescing filter rated at 68% removal efficiency, the remainder is:

[1.00 - 0.68] 178.47 = 57.11 lb/yr

PRELDMINARY PREDECISIONAL DRAFT MATERIAL
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Estimated deposition rate:

_57_11 2b)(0 2 Yr V)(453.59 gm t3.28 ft=I 80)I I =5.44 gm/rnYr. ,000ft) lb m

The results of the oil entrainment calculation on Attachment IV indicate that the
coalescing filter will remove a minimum of over 121 lbs of oil annually from the
compressed air supply. Under actual operating conditions, the coalescing filter
will remove more oil as the average ambient temperature is much less than the
summer extreme used for design.

After the coalescing filter, the annual amount of entrained oil in the supply air is
a maximum of 57.1 pounds. This translates into an estimated deposition of oil on
the tunnel surfaces of 5.4 grams per meter of excavation. The 10 gram per meter
limit imposed by Reference Section 5.21 is thereby accomplished.

10.3.5 Condensate Removal System

Liquid condensate produced by the CAS must be controlled as described in
Section 2.1.2. These controls indicate that a receiver is required to hold the
condensate. This section shall size the receiver.

The method of sizing a condensate receiver is as follows:

1. Determine the amount of condensate produced.

2. Combine water and coalesced oil amounts to determine the total volume of
receiver required.

3. Select and size a condensate receiving/removal system.

10.3.5.1 Assumptions

1. Assume conditions at STP (neglect elevation). (no verification
required)

2. Moisture content of ambient air and compressed air is estimated
from Tables 4.6 and 4.7 (Reference Section 8.1) for multiples of
100F, 5 percent relative humidity, and 10 psig. Conditions are
rounded to nearest table values. (no verification required)

3. Current operations philosophy for subsurface excavation is as
follows: (Normal work week - 5 days)
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1st Shift
2nd Shift
3rd Shift
(Verification

07:00-15:00
15:00-23:00
23:00-07:00

required)

Maintenance
TBM Operation
TBM Operation

10.3.5.2 Calculations

10.3.5.2.1 Determine the Average Ambient Condensate Production

From Attachment I and Table 4.6 (Reference Section 8.1)
the following values have been tabulated.

Avg Relative Humidity Ambient
Month Dry Moisture

Bulb Hour (Gal/1000 ft3
Temp

(-F) 04 10 16 22 Avg

Jan 35.8 71 53 39 65 57 .0215

Feb 41.3 69 45 32 57 51 .0238

Mar 44.6 61 34 25 47 42 .0190

Apr 50.9 53 27 19 38 35 .0244

May 61.3 48 22 15 32 29 .0301

Jun 69.6 39 18 13 25 24 .0356

Jul 76.8 39 19 14 27 25 .0498*

Aug 75.4 43 22 15 29 27 .0498*

Sep 66.7 45 22 18 33 30 .0427

Oct 55.9 52 27 21 41 35 .0351

Nov 44.3 62 39 30 53 46 .0314

Dec 36.9 68 48 39 63 55 .0215

*July and August have the highest average ambient moisture values of
.0498 gallons/1000 fte. The average ambient temperature plus 3 degrees
superheat (aftercooler approach temperature) yields 79.8 0F, or say 80'F.
Comparison with the value in Table 4.7 (Reference Section 8.1) of
moisture content of saturated air at 80 0F and 150 psig gives .0177
gallons of water/1000 ft3 air.
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The estimated average amount of condensate produced for
three compressors is:

[2376 scfm x (.0498 - .0177) Gall/1000 ft3

= .0763 Gal/Min
= 4.58 GalHr
= 73.2 Gal/Day (16 Hr Operation)
= 110 Gal/Day (24 Hr Operation)

10.3.5.2.2 Determine Estimated Peak Condensate Production

The peak estimated amount of condensate produced will
most likely occur within the three months shown with the
highest average ambient moisture content shown in Table
10.3.5.2.1. Further expansion is needed to establish peak
loads. Using the peak monthly temperature along with the
relative humidity occurrence in hour 1600 will give abetter
estimate of the peak load.

Month Peak R. H. @ Interpolated
Temp of 1600 hr. S Moisture

Content Table
4.6 (Ref. 8.1)

Jul 108 14 .06680

Aug 108 15 .07162

Sep 105 18 .07918*

*The estimated peak ambient moisture content is: .07918
gal/1000 ft3

Comparison with the value shown in Table 4.7 (Reference
Section 8.1) estimated for an ambient of 110HF and 150
psig gives .0447 gallons water/1000 ft3 air.

[2376 scfm x (.07918 - .0447) Gal]/1000 ft3

= 4.91 Gal/Hr
= 78.6 Gal/Day (16 Hr Operation)
= 117.9 Gal/Day (24 Hr Operation)

Comparison with average ambient conditions as shown in
Section 10.3.5.2.2, indicates that peak conditions dominate
condensate production over average conditions.
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10.3.5.2.3 Condensate Receiver Sizing

From 10.3.5.2.1 and 10.3.5.2.2 the average condensate
productions estimated at 78 gallons daily. From
Attachment IV, oil removal at a temperature similar to the
peak condensate production temperature is estimated at 121
lb/yr. Oil removal converted to gallons yields:

(121 T)'1 work ft3 ir7.48 Gal =.00396 Gal/Hr
4160 hr )~. iA ft3 )

= .095 Gal/Day.

Compared to the peak daily production of condensate at 118
gallons, oil addition is insignificant.

To size the receiver, use average condensate production
rates as determined in 10.3.5.2.1 for 1st and 3rd shifts. For
2nd shift use the peak rate determined in 10.3.5.2.2.

Correct compressed air demand during maintenance periods
to 10% of peak demand to account for system leakage.

AIR DEMAND CONDENSATE CONDENSATE
SHuFr (SCFM) PRODUCTION FOR SHIFT

l________ IRATE (GalfHr) (Gal)

ist 238 4.58 3.66

2nd 2,376 4.9 39.28

3rd 2,376 4.58 36.64

Total Daily Condensate 79.58 Gallons

Say 80 Gallons/Day

Allowing for the receiver to be pumped out by a tanker
truck with capacity for 1150 gallons (Attachment Ell) allows
for a service interval of 1150+80 = 14.4 days.

By allowing a storage safety factor of 30%, the total storage
volume is: 1150 x 1.3 = 1495 say 1500 gallons.
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11. CONCLUSIONS

11.1 The air volume requirement needed to support the initial subsurface and surface needs are
supported by 2376 scfm at 150 psig.

11.2 The current CAS design uses three compressors to support current requirements. A total
of 3330 acfm is available to provide a 71 percent loading factor.

11.3 The CAS design can accommodate future unspecified needs with up to three additional
compressors (six total).

11.4 The CAS design supports compressed air requirements by providing suitable filtering,
storage, and condensate containment accessories.

11.5 Excessed compressors at NTS have been identified to be re-furbished to supply the needs
of the CAS.

11.6 Coalescing filtration is the only technology used to meet air quality requirements. The
estimated maximum subsurface oil deposition rate of 5.4 grams per meter is under the 10
gram per meter limit.

11.7 Injection of tracers in the compressed air is not required.

11.8 The estimated peak condensate production is approximately 80 gallons per day.

11.9 The receiver volume for each compressor is sized at 1060 gallons.

11.10 The condensate receiver volume is sized at 1500 gallons.

11.11 The recommended service interval for draining the condensate receiver is 14 days.

12. ATTACHMENTS

ATTACHMENT TITLE

I Climatological Summary
II Combined Air Density Correction Factors
III NTS Condensate Disposal Summary
IV Oil Entrainment Calculation Spreadsheet
V Oil Content of Compressed Air
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Latitude 36057'N 17-YEAR CLIMATOLOGICAL SUMMARY Received April 1991
Longitude 116°03'W (JANUARY 1962 - APRIL 1978) Nevada Coordinate System (Central)
Elevation 3924 Feet YUCCA FLAT, NEVADA - NEVADA TEST SITE E680,875
(1196 Meters) WEATHER SERVICE NUCLEAR SUPPORT OFFICE N803,600

MONTH JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOVI DEC ANN
A DAILY - 56- - - - --9

T v MAXPAM 51.1 60.9 67.7 792 88.9 96.3 94.3 96.3 76.1 61.6 51.8 72.5
K

M A NILNDUM 20.7 26.8 233 34.0 43.3 50.4 572 56.6 0.1 36.7 26.9 20.1 37.1

E S MONTFLY 35.9 41.3 44.6 50.9 61.3 69.6 76.8 75.4 66.7 56.9 44.3 36.9 54.S

A I IHS - - I 0 9 3 7 0A E HIOHEST 73 77 87 89 98 107 10 108 lO5 94 83 71 108
T T
U it YEAR 197MU766 1963 1966 1962 1974 1970 1972 1972 1971 1963/64 1976 1975 74172

R zM WEST 0.10 5 9 13 26 29 40 38 26 12 5 14 14

s YEAR 1973 1965/7l 1969M 1906 1962 1967/71 1962/64 1968t75 1971 1971 1975 1967 = I19671

DEGREE HEATING 893 704 664 422 156 27 0 1 46 284 616 894 4658
DAYS 371 332 - - - - - -

(Bag650) COOLING 0 0 0 1 39 170_ 7 3 104 8 11 0 12
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MONTH | JAN I FED I MAR I APR I MAY I JUN I I JUL I AUG I SEP I OCT I NOVI DEC | | ANN
.r ~ ~ ~ .| - A_ . - __ . S __ . - _ . ^^ _ . - __ . . - __ . - ^ . - A_ . A - SA - S__ - _ AA

AVERAGE (L 1.03 0.63 0.41 0.33 0.31 0.3 0.4S 0.81 0.40 0.59 0.68 6688

P
R
E
C
I
P
I
T
A
T
I
0
N

R H
E U
L M
A I
T D
I I
V -
E Y

(S)

GREATEST MONTHLY 4.02 3.60 3.50 2.57 1.62 2.66 1.87 2.52 2.38 1.69 3.02 2.06 4.02

YEAR 1969 1978 1978 1965 1971 1972 1976 1977 1969 1978 1965 1965 1/69

MON1}LY 0 0 0 T 0 0 0 0 0 0 0 T 0

YEAR 1972/76 1972/77 1972 1I62/77 1976 1974176 1963 1962 1968 1967 1962/76 1969/72 2/77
_GEATE._ST
GREATEST

DAILY

YER

1.25 1.51 0.99 1.08 O.86 1.03 1.10 2.18 2.13 1.65 1.10 1.31 2.18
_.-I

1969 1976 1978 1965 1971 1972 1976 1977 1969 1976 1970 1965 8(77

AVERAGE 2.9 1.3 1.9 0.4 * 0 0 0 0 * 0.7 2.1 9.3

S
N
0
w

H
0
U
lI

UMEAIbbT MONfILY

YEAR

29.1 17.4 9.0 3.0 Q2 1 0 0 0 0 T 6.6 9.9 29.1

1974 1969 1969 1964 1975 1971 1 1972 19711 174
- I - 1 * - -III41. - 1-4-1-4-

GREATEST
DAILY

V'PA2

10.0 6.2 7.5 3.0 0.2 O I 0O0 0 0O I T 6.6 7.4 10.0

* One or more occurences during the period of reconl but avenge less hn 0.5 day.
f Mot recent of multiple ocaurences.
t D -eniod fwT, - akuy 1962 to Decemrber 1971.

(a) Sky cover is expressed in the range frnm 0 for no clouds to 10
when the sky is completely covered with clouds. Clear, partly
cloudy and cloudy are defined as avenge daytime cloudiness
of 0-3. 4-7 amd 8-10 tenths, respectively(



C C C CALC No.: BABBDF000-01717-0200-00023 f
AlTACH1ILWfi4I I

Page: 3 of 4
Date: 07/07/94
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MONTH JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN

AVERAGE SPEED 6(0 6B 8.6 9.1 80 7.9 7.5 6.8 6.7 6.5 6.0 6.2 7.2

PEAK SPEPD 58 60+ 56. 60+ 80+ 60 - 55 80+ so 80 60+ 53 - 60.
N YEAR 1965 1976 1975 1967170 1967 1967 1971 1968 1976 1971 1973 1970 2r76

C v 23.02 (PSI) 233A01 275/01 240/02 250/02 280/02 272/02 278/01 222/02 281/01 286/01 234/01 288102 281/01
r N - - - -_ _ _

0 11.14(p1) 135/03 118/03 186OS 198/05 179/07 185/08 185/12 182/12 183/06 138/04 152/04 109/01 174/06
(Speeds 3 11 PT

in (Did
MPM Spil

S P
T A AVERAGES 26.09 26.06 25.98 25.95 25.93 25.93 26.00 26.00 26.00 26.05 26.08 26.08 26.01

T S _______
S _ _

I U MOHEST 2654 2647 26.43 2639 2639 26.26 26.22 26.22 26.36 2640 265 8 26.59 26.59

N )8 _ WLWEST 25.42 25.31 25.47 25.50 25.42 25.42 25.67 25.71 25.56 25.52 26.31 25.49 25.31

a) AVERAGE SKY COVER 4.9 5.2 5.1 4.4 4.2 3.0 2.7 2.7 2.3 3.1 4.7 4.5 3.9
SUNRISE TO SUNSET

* One or mor occurrences during the period of recod but average less than 0.5 day.
l Most ecent of multiple occurrences.
T Data period from Jnuary 1962 to December 1971.

(a) Sky cover is expressed in the range from 0 for no douds to 10
when the sky is completely covered with clouds. Clear, partly
coudy and doudy are defined as average daytime doudiness
of 0-3. 4-7 and 8-10 tenths, respectively.
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MONTH 11 JAN IFEB[IMAR IAPR IMAY IJUN I[IJUL[I AUG ISPIOTINVIDCI IAN
. S T 13 | |12 | 13 | 16 |18

N I PARTLY CLOWY | 8 | 7 | 8 | 9 | 9 |

-I 10 21 1_ 21- [ 20 t3 1 V V I- I '-19 ii
8 1 7 8 8 T 7 1 1 92 11

as

E S' N

e

T

p

a
E
C
I
P
I
T
A
T

CAKWOUY 10 10 -1 a 7 4 3 3 3 4 9 9 8

Al 114Mx ORMR 4 4 3 2 2 3 3 2 2 3 3 34

.1SIN OR MORE 2 2 2 1 1 1 1 1 1 1 2 1 16

IUNCH OR MORE I 1 _ _ _ -1 3

0 L" WUOR MORE~
t * * * I

1 I0I01 0 0 10 0 1 I1
LO INCH OR MORE OF SNOjI 1 2_ _1 O 3 3 O O[ O _ 1_

THsUNDERMUST l 0 ° _ _ 2 2 = 3 1 3 2 __ _ = 15 - I__ i

T
E
14
P
E
I
A
T
U
k
E

NA
I
I

II
v
N

w FOR MORE 0 0 0 0 4 15 29 26 11 1 0 0 86

41-44-4-I-4-*1-I 4-4-4-4-4-I-

320 F OR LESS I 0 0 0 0 0 0 0 0 0 0 I 2

M
I
N
I
M
v
IS

32T OR LESS 29 24 23 13 2 0 0 0 I 9 24 30 166

F OR LESS
I

0 0 0 0 0 0 0 0 0 0 0 I

* Ome or more occurrnces during the period of record but average less than 0.5 day.
# Most recet of multiple occurrences.
t D -nriod ft ' nway 1962 to Decniber 1971.

(a) Sky cover is expressed in the range ftrom 0 for no douds to tO
when the sky is completely coveted with clouds. Clear, partly
cloudy and doudy are defined as average daytine cloudiness
of 0-3, 4-7 and 8-10 tenths, respectively.C C -
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ompressed Air System Analysis Page: 1 of I
Date: 07/07/94 9

NTS CONDENSATE DISPOSAL SUMMARY

REYNOLDS ELECTIltlk S EN6SNEEN IIcS o. INC.
.................... . ................ . ... . .................... - -------------------------------------------

... .. ,.,._ ....... _ ____ _I----------.OR.No

ESTIIATE TYPE: R.0.11.

DATE: 6-10-9t

AREA AREA 2S - YUCCA MOUNTAIN PROJECT
DRS. No. % REVISION:

S UNNAR * S HE E T
REEt COST FOR city WATER 0ISPOSAt

REF. FAX TO BRUCE GARDELLA DATED 6-8-94

--------------- -....................

WIS le.

ESTIMATE No. REV. 0
o00h2o

SHEET I OF I
TAKE-OFF NW
EXTENDED MY

................. 0... 0080 .............. a..... 0.00000.0 ... ... 0-pa.8.6 ......... 808.8 ..... D..N..09.6 .........
--.. . .. . .

_j_

IQUANTITY
D E S C a I P T I 0 N1

CjARACTEIZATIoN OF WASTE STREAST REQ
CHARACTERRIZATION COST ONLY

UNNUAL SAMPLING REQUIRED |
ANNUAL SAMPLING COST

DISPOSAL FEE IS SO.IS PEM 6LLON

MERCURY HAS OILY WATER SEPEL .tR CP

OILY WATER PICKUP WITH 1150 GALLON V.
ESTIMATED COST - S1.00 PER GALLON
OIL IS RECYCLED
WASTE WATER GOES TO LAGOON

LABOR COST MATERIAL COST EQUIPMENT COST
............. ....... ...... ..... .. ... ..... ..... .......... ..

COST/HR TOTAL ~~ OTT ICOST/EAI TOTAL DAYSPRS tOSTIEAI TOTAL
....... !TI ...TO ...A I DISPOSALIC
RED PR2 R TO ACCEPT > E FO OISPO ..... I-----

.... ........
TOTAL

..... .. -- ---

10000

3DO0

t

1 3 LE OF 36 GALLONSINI TE

4 :UAN ThUI X ONCE A WE

SI C .... ...w - - - n I S * * S * S * U S *. . s .s.. . a .. . .. . . . .....S S * S f i ~ ~ a ~ n * s c m m a * s n u s~
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OIL ENTRAINMENT CALCULATION SPREADSHEET

COIdMS5IO £"OkIC 1IME1A4A~1 CALOAAO(W fla.,Q)
S1I.8 FM&A OW C*ASAM.0 W%3

*SSUIIPTIOIS
*- a.E mu~ Alla,.Copg. desl toC .p 2 50 pmWtGo0 an. 1000ha,

D-ar As. ' an- 40S9m.1t W. ,490321bcA

Dae. e 10,au4
I, C Ma

Pagl I o I

opiuabuau a 610%lts I S dov j VA 52 W008ft 4160soiw.0., 55,h1w410111
mm11140 ofl 14114 facmeen4 60 600 "C UlPo*lwe t

I ~wo 6maoeat, Wootton
Ak sue.. Ihndetrma

ftw2te~t irFtfwls" Me* ~ K *0

AN comwesmsa
'140.50

anti 11100 msoon
wawoima I Su
had WaI CM75 I
MC a" 4MM

-- I .9fL~6.tL-uaq"
Worust oftatooler

*mi 49in' 10 we"gat F

2376

lS.4?223fg *V 1S.fl3?I gmat S oaws'd ahso

2376

Tiagma oaw.01lS aM
Alughw. au...I 2275

I" * 1500% MC

- S~a

3 3'. SI I I V ilio S 4I'SSlgumO $C I.% .w
ea 01.0. f

-od.**.d b, MPw

cofoafoo Ak sm,.. CiowmatiS Uodww..am
NC sMuaS M od~ift onto

"I, had falde
@C"~ * oguim No ucaiieM'

famond eua
2276

I I.00%

* v;

00

gre

Mgu- ti5

lir

eat aft a w eq o 10%
I 2376 1.1S1525b" * O.454)ZgmiOM

en 2160 egm

0.11 2160 7.21 00O ftbw I 0 5415gw.eaf

511 1850 1.2110046 Vy * Sl,1SSI1g1 um

0on 1560 7t2114041b' I 0 656IS1A.m .a,,m A.6h.0 .4am.ai

3 ft '263 2' 0431e, *.- aS4"I

I 160.
_ tOM

en 131 2.2 U $211J w1

late AA Stoma.t lowa UfwQg~jqww

S *373S17 a- -

IN 'lO awbo t lt.tute.

* One or more occumnces during the period of record but average less tan 0.5 day.
# Most cnt of multiple ocaurences.
t Data period from hanuary 1962 to December 1971.

(a) S~y ww i kid in te avfim 0for no attD 0
Wdm ir £yW cbzimkAy mard wif dcuk Qm4 pdy
dri4y and &sly w d~w1 as euz daot= dmd
of 0-3. 4-7 and 8-10 tenths, respectively.
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OIL CONTENT OF COMPRESSED AIR

Atlas Copco Industrial Compressors, Inc.
-,
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