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1. PURPOSE

The purpose of this analysis is to define the spatial requirements of the area (pad) for storage of 7
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 radiologicaf
safety. _

3. METHOD , -

The method used in this analysis is a combination of descriptive narrative anﬂIYS15 and - ---

calculations.

4. CODES AND STANDARDS
41 YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT (YMP):

YMP Baseline Document No Exploratory Studies Facility Design Requirements
YMP/CM-0019, July 1993 (ESFDR), Rev. 0

4.2 US. 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
6.1 ESFDR REQUIREMENTS
6.1.1 3.1.3.1.A2 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 /S
muck and rock storage

topsoil storage

batch plant

water tank

substation with standby generators

COMmpressors

warehouse

and other areas defined as the design progresses.

.6.1.2 3.1.3.1.A3  Access roads - all features needed to provide vehicular access, as
required, to all surface areas designated to support the ESF.

6.1.3 3.1.3.1.A4 Site drainage system - items and measures utilized to control
drainage and runoff water to preclude damage by erosion or
flooding.

6.14 3.2.1L 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.

-/

615 321Q 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:

General Requirements

Site and Civil Engineering

Concrete

Masonry

Metals

Woods and Plastics

Thermal and Moisture Protection

Doors and Windows

Finishes

10. Specialties —
11. Equipment

12. Furnishings

13. Special Facilities —
14. Conveying Systems

15. Mechanical

16. Electrical

ORNIANbWN =
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616 3.221D 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.

6.1.7 322.1F All storm water runoff shall be controlled in an environmentally
acceptable manner.

6.1.8 3221K Site preparation activities shall disturb only the amount of land
necessary to support construction and operation.

619 3221M 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 3.2.2.1.Q Rock excavated from the underground facilities shall be deposited
at a location on the surface that is not visible from U.S. Highway
95.

6.1.11 3.2.2.1.2.B  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, S0-year storm.

6.1.12 322.12F  The capacity of surface rock storage areas shall include allowance
for overbreak and swell.

6.1.13 3.22.1.2G The muck storage site must provide equipment or facilities for dust
control when muck storage begins.

6.1.14 322.13F 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 Streets}-84.
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6.2.2

Gradients for roads, streets, and access drives shall comply with AASHTO GDHS-
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.

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.

8.1

8.2

8. REFERENCES

Surveying, Moffit/Bouchard, Sixth Edition.

"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.

PRELIMINARY PREDECISIONAL DRAFT MATERIAL

W ¢/

</



-

08
CALC No.: BABCC0000-01717-0200-00001 Rev.QA-gznc /794

Title: Muck Storage Pad Analysis Page: 70of9
Originator: H. A. Asgarian Date: 05/20/94

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. BO0000000-01717-0200-00089 Rev. 00, "Description and Rationale
for Enhancement to the Baseline ESF Configuration.”

Not used.

9. COMPUTER PROGRAMS

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 1 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
having future expansion potential.

PRELIMINARY PREDECISIONAL DRAFT MATERIAL
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N
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 1 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

| Determining Volume of Muck That Can
Be Stored in Area 2
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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
BABBDF00-01717-2100-23017.

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 US. DEPARTMENT OF ENERGY (DOE):

DOE 6430.1A, General Design Criteria
dated April 6, 1989

4.2 AMERICAN CONCRETE INSTITUTE (ACI):
ACI 318-89 Building Code Requirements for Reinforced Concrete

43 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

PRELIMINARY PREDECISIONAL DRAFT MATERIAL
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4.6 AMERICAN WELDING SOCIETY (AWS)

AWS D1.1

5. DESIGN INPUTS
5.1 Basis for Design (BFD) Document, Package 1D, Section 7.2.4.6 Surface Compressed Air -
System (BAB000000-01717-6300-00002, Rev.05)
6. CRITERIA
6.1 The Exploratory Studies Facility Design Requirements
6.2 BFD Document, Package 1D (BABO0O0000-01717-6300-00002, Rev 5)

6.3 Determination of Importance Evaluation for Package 1D (BAB000000-01717-0200-0000

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

74 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)
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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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1. PURPOSE
The purpose of this analysis is to design structural foundations for the Generator Pad. This
analysis is in support of design drawing BABBDF000-01717-2100-23010.

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, General Design Criteria
dated April 6, 1989

4.2 AMERICAN CONCRETE INSTITUTE (ACI):

ACI 318-89 Building Code Requirements for Reinforced Concrete

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

ANSVASCE 7-88 Minimum Design Loads for Buildings and Other Structures
44 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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PRELIMINARY DRAFT CALC No.: BABBDAO000-01717-0200-00005 Rev. 0A

Title: Generator Pad Foundations Page: 40of9
Originator: M. Gomez Date: 07/06/94
4.6 AMERICAN WELDING SOCIETY (AWS):

5.1

6.1

6.2

6.3

7.1

1.2

73

AWS Dl1.1

5. DESIGN INPUTS
Basis for Design (BFD) Document, Package 1D, Section 7.2.4.1 Power System
(BAB000000-01717-6300-00002, Rev.05)
6. CRITERIA
The Exploratory Studies Facility Design Requirements
BFD Document, Package 1D (BAB000000-01717-6300-00002, Rev 5)

Determination of Importance Evaluation for Package 1D (BAB000000-01717-0200-0000

7. ASSUMPTIONS
Allowable Soil Pressure = 2,000 psf
Passtve Soil Pressure = 350 pef
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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10. DESIGN ANALYSIS

(Reference page 6, 7, and 8 for hand calculations)
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PRELIMINARY DRAFT CALC No.: BABBDAO000-01717-0200-00005 Rev. 0A
Title: Generator Pad Foundations Page: 9of9
Originator: M. Gomez Date: 07/06/94

11. CONCLUSIONS

The design shows that a concrete foundation that has minimum dimensions of 16" x 30" x 1°-8"
thick, reinforced with #7 @ 12" o/c each way, is adequate to support the proposed Generator Pad.

12. ATTACHMENTS

None

PRELIMINARY PREDECISIONAL DRAFT MATERIAL



PRELIMINARY PREDECISIONAL DRAFT MATERIAL



CRWMS/M&0

/
-

Design Analysis Cover Sheet

Complete only spplicable items.

WBS: 1.2.6

Q) |on

QA

Page: 10f: 10

\
\_ (7, DESIGN ANALYSES TITLE

SITE LIGHTING FOUNDATIONS

3. DOCUMENT IDENTIFIER 4. REV. NO. 5. TOTAL PAGES
BABBDA00-01717-0200-00006 0A 10
6. TOTAL ATTACHMENTS/NO. OF PAGES IN EACH 7. SYSTEM ELEMENT
NONE ESF

Print Name Signature = _— Date

M. Gomez
—<| ¥744
V

9. Checker J. SAtcti Ak W,L— 7-7-94
10. Lead Discipline Engineer |\, (G AE2 W_& VA A+

11. Department Manager

12. REMARKS

QAP-3-9

PRELIMINARY PREDECISIONAL DRAFT MATERIAL

©492 {Rev. 03/14.94)



Design Analysis Revision Record

WBS: 1.2.6
WMS/M&O (1. :
CR S/ Complete only applicable items. @ 0A: QA
Page: 2 of )
2. DESIGN ANALYSIS TITLE N>y
SITE LIGHTING FOUNDATIONS
3. DOCUMENT IDENTIFIER 4. REVISION NO.
BABBD A000-01717-0200-00006 0A
5. Revision No. 8. Pages Added 7. Pages Deleted 8. Description of Revision
0A 10
]
~—r
~r
QAP-2-9

PRELIMINARY PREDECISIONAL DRAFT MATERIAL

0487 (Rev. 03/10/94)



P

PRELIMINARY DRAFT CALC No.: BABBDA000-01717-0200-00006 Rev. 0A
Title: Site Lighting Foundations Page: 3 of 10
Originator: M. Gomez y Date: 07/06/94

1. PURPOSE
The purpose of this analysis is to design structural foundations for the Site Lighting. This
analysis is in support of design drawing BABBDF000-01717-2100-23016.

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 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, General Design Criteria
dated April 6, 1989

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):

ANSV/ASCE 7-88 Minimum Design Loads for Buildings and Other Structures
44 UNIFORM BUILDING CODE (UBC):

UBC, 1991
4.5 AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC):

AISC, 9th Edition Manvual of Steel Construction, Allowable Stress Design
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PRELIMINARY DRAFT CALC No.: BABBDAO000-01717-0200-00006 Rev. 0A

Titte: Site Lighting Foundations Page: 4 of 10
Originator: M. Gomez Date: 07/06/94
4.6 AMERICAN WELDING SOCIETY (AWS):

5.1

6.1

6.2

6.3

7.1

1.2

1.3

74

AWS DI.1

5. DESIGN INPUTS
Basis for Design (BFD) Document, Package 1D, Section 7.2.4.1 Power System
(BAB000000-01717-6300-00002, Rev.05)
6. CRITERIA
The Exploratory Studies Facility Design Requirements
BFD Document, Package 1D (BAB000000-01717-6300-00002, Rev 5)

Determination of Importance Evaluation for Package 1D (BAB000000-01717-0200-0000

7. ASSUMPTIONS
Allowable Soil Pressure = 2,000 psf
Passive Soil Pressure = 350 pcf
Concrete Properties

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

Reinforcing Yield Strength (fy) = 60 ksi

8. REFERENCES

Concrete Reinforcing Steel Institute, Handbook

9. COMPUTER PROGRAMS

None used.
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PRELIMINARY DRAFT CALC No.: BABBDAO000-01717-0200-00006 Rev. 0A
Title: Site Lighting Foundations Page: S of 10
Originator: M. Gomez : Date: 07/06/94

10. DESIGN ANALYSIS

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

PRELIMINARY PREDECISIONAL DRAFT MATERIAL



(o
YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT pace vo L2 orlO
Civillan Radioactive Wasts Management System
Management & Operating Contracior WBS NO:1.2.6.
CONTRACT_NO. DE-ACO1-3IRW00134 oot 1 - A4 o
SUB.ECT: Wm eac M;W@vaa
ORICINATOR: T
CHECKED BY:

CHECKED DATE:

; lo o &W&FCALLJW:HO(\,

: 1o, ?:0 Pm—é l-'DfJ H

| R A B
: FrAGnEFAF. Ce-ecs 1—-553 0% - 25

Tme e |1
zlo patf - R ) o
Fz16.0). w)a\és\c) G122 hes s %a- -
ATV - GR2.0 e +AE
| | b 325%07%

W = Té(ﬂ9§ 32‘#/ o
Vs 223 @25)> oo
F- 5’(!')(4&9) Q;J

Mz 7_40(329‘)-} ..zcsz 9)z +6<36" 53_ | 5150

|
: | |
| %-mz;oocbd‘.\b ew o YT,

C Fw;;_;,‘:;ze,m?“; -
BT

T mzmm FRAbEEIoNAL DAy s RIAL EEEE S



YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT eace wo. 1 _or 1)
Cwilian Radioactive Waste Management System _

Management & Operating Contractor WBS NO:1.2.6.

-_(’;ﬁi RE/ NO:

CONTRACT NO. DE-ACOI-SIRWO0134 DATE:
' mcr:__mm cac noBrBR
MEZ

ORIGINATOR:

CHECKED BY:

CHECKED DATE:

w e N OV A W N

.NNN N o w b e aa ek = e -
“a g 2 8N B2RYANNB I E LA P 2w N =0

o
o

JA&&-’MW ’a A . dedd kT

- %z s% B2 Y
,;‘.a‘ A:{ G mv N m’ N

U% 2"44’><1-0 wals’ o

Mo némsy") &rsq =3 ﬁ,-;o wm» --
Fro CrET w/5~‘”fo Mu =220 .

o
MMIUAL @ Fd gm"’ _==

B84

T TR PG R T T T R T



YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT oot 0. B_orlD.
Civillan Radioactive Waste Management System

Management & Operating Contractor WBS NO:1.2.8.

CONTRACT NO. DE-ACOI'-Q‘IRWOO!IM
wexcr. SATE LIGHTING FIAG exc mo

ove L& F evro

oricaator: M2 :AMEZ

CHECKED BY:

CHECKED DATE:

("] « - n w -» w ~N -

[T7] “u NN NN NNN N e s es ek s et e e -
Y U4 8w g B 8 YN 28 YU NN B o e 3 e xaa N0

- F - faelt %ﬁFAF

amm S A dms e

Y
- ' | % l{:jcé S
?’” 2o 8 '“1.; N

QR T T

|02 40 el Hz40

~Latgeal Pordd \ SMwal To. Iol g«xom' IV
LE IélQ.g@ S C l‘z

4—1,3 545*/

| -uyv’l 53@6) =. HO/ R
Fs 5046 = pras P =1=r/‘
Mq-qgo(% St 345(4’26/ Jr'ns ;(2 5) : 4202 |

|:‘ WS 4»7040-
o/ 22T ‘“’"
l'—émfdaDaP‘HQ)

éwwi To _5541-@.\] I”N]

e ch % 68 Y.
Qe e M5




YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT pace 0. oD
Civilien Radioactive Waste Management System

Management & Operating Contractor WBS NO:1.2.6.

CONTRACT NO. DE-ACOI- Fwoom owe: 1 -2 84 wev no

SUBJXCT: _D'_E___HIMLEB!S CALC NO: Wﬂ_ﬂm
ORICINATOR: ™ NMEZ
CHECKED BY:
CHECKED DATE:

® & o4 o » a4 N -

NN NN NN RN = w e e ek e e -
2 U Y8 e R YRR ANNYS L ES 2w m 20O

- ?ﬁldﬁamm |
Mus 14 @2): AT R |
5~( Iummd u)/ éean loJ . Qaurroecrdé o<

LE“ 2’43’ K@‘O wué:
"J/E SR I

R T N T



PRELIMINARY DRAFT CALC No.: BABBDA000-01717-0200-00006 Rev. 0A
Title: Site Lighting Foundations Page: 10 of 10
Originator: M. Gomez 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

PRELIMINARY PREDECISIONAL DRAFT MATERIAL



PRELIMINARY PREDECISIONAL DRAFT MATERIAL

Design Analysis Cover Sheet wes: 1.26
CRWMS/M&O g ¥ . QA: QA

, Complete only applicable items. ~ '

\ J Page: 1o: 9

kf:z. DESIGN ANALYSIS TITLE
DIESEL FUEL TANK FOUNDATIONS
3. DOCUMENT IDENTIFIER 4. REV. NO. . TOTAL PAGES
BABBDA000-01717-0200-00007 0A 9
€. TOTAL ATTACHMENTS/NO. OF PAGES IN EACH 7. SYSTEM ELEMENT
NONE ESF

Print Name Signature _—~ Date
M. Gomez
8. Originator -7 /1 4-
v V4
N”
9. Checker V - SALCHA- W 7.71-99
|/
10. Lead Discipline Engineer ||/ | @MEZ- 4 7 /)/é. 4
11. Department Manager
12. REMARKS
—
(Y
QAP-3-9 0492 (Rev. 03/14 94)



Design Analysis Revision Record

WBS: 1.26
CRWMS/M&0 Complete only applicable items. \\1-3) QA: QA
Page: 2 Ol\ /9
2. DESIGN ANALYSIS TITLE /|
DIESEL FUEL TANK FOUNDATIONS
3. DOCUMENT IDENTIFIER 4. REVISION NO.
BABBDAO000-01717-0200-00007 0A
5. Revision No. 6. Pages Added 7. Pages Deleted 8. Description of Revision
0A 9 0
J
~
QAr3-9

PRELIMINARY PREDECISIONAL DRAFT MATERIAL

0487 {Rev. 03/310.94)



PRELIMINARY DRAFT CALC No.: BABBDA000-01717-0200-00007 Rev. 0A
Title: Diesel Fuel Tank Foundations - Page: 3of9
Originator: M. Gomez Date: 07/06/94

1. PURPOSE
The purpose of this analysis is to design structural foundations for the Diesel Fuel Tank. This
analysis is in support of design drawing BABBDF000-01717-2100-23082.

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 US. DEPARTMENT OF ENERGY (DOE):

DOE 6430.1A, General Design Criteria
dated April 6, 1989

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
44 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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PRELIMINARY DRAFT CALC No.: BABBDAO000-01717-0200-00007 Rev. 0A

Title: Diesel Fuel Tank Foundations Page: 40of9
Originator: M. Gomez Date: 07/06/94
4.6 AMERICAN WELDING SOCIETY (AWS):

AWS DI1.1

5. DESIGN INPUTS

5.1 Basis for Design (BFD) Document, Package 1D, Section 7.2.4.1 Power System
(BAB000000-01717-6300-00002, Rev.05).
6. CRITERIA
6.1 The Exploratory Studies Facility Design Requirements
6.2 BFD Document, Package 1D (BAB000000-01717-6300-00002, Rev 5)
6.3 Determination of Importance Evaluation for Package 1D (BAB000000-01717-0200-0000.
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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PRELIMINARY DRAFT CALC No.: BABBDA0O0-01717-0200-00007 Rev. OA
Title: Diesel Fuel Tank Foundations Page: S5o0f9
Originator: M. Gomez Date: 07/06/94

10. DESIGN ANALYSIS

(Reference page 6, 7, and 8 for hand calculations)
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PRELIMINARY DRAFT CALC No.: BABBDA000-01717-0200-00007 Rev. 0A
Title: Diesel Fuel Tank Foundations Page: 9of9
Originator: M. Gomez Date: 07/06/94

11. CONCLUSIONS

The design shows that a concrete foundation that has minimum dimensions of 11’ x 22" x 1°-8"
thick, reinforced with #7 @ 12" o/c each way, is adequate to support the proposed Fuel Storage
Tank.

12. ATTACHMENTS

None
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CALC No.: BABBA(0000-01717-0200-00001 Rev. D6OA  7/1/2¢

Title: Buildings - Ground Grid Calculations Page: 3of5
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 Recommended Practice for Grounding of Industrial and Commercial
Power Systems.
IEEE 80 - 86 Guide for Safety in AC Substation Grounding.
5. DESIGN INPUTS
e Ambient Temperature - (-14°F to 108°F)
o 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.
I\ 6. CRITERIA
None used.
\—
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CALC No.: BABBAC000-01717-0200-00001 Rev. 8607 7[7/94
Title: Buildings - Ground Grid Calculations Page: 4of5
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.
» [EEE 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.
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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 provxdcs 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.
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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 Tite 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, BABBD0000-01717-

2200-00022, Rev. 00. TFM controls for fuel storage.
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5.4  Basis for Design (BFD) Document, BAB000000-01717-6300-00002, Rev. 05 Draft, June
6, 1994.

5.5 Design Analysis ST-ME-011, 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.12/93.191, Re: NTS Surplus
Equipment, December 1, 1993. Criteria for using excessed equipment.

§.7 Interoffice Correspondence (I0OC) 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.

58 I0C 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; BABEC0000-01717-6300-
13046 Rev. 0B.

§.11 Electrical Load Study: Canyon Substation Feed to North Portal, BAB000000-01717-6700-
0001, Rev. OA. :

§.12 ESF Analysis of Standby Power Requirements, BABBDA000-01717-6700-00001, Rev. 00.

6. CRITERIA

6.1 FROM THE DSR (REFERENCE 5.1)

6.l.lv Section 3.4.1 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 2 69 kV transmission line fed from the
existing Canyon Substation. (See Drawings No. YMP-025-1-ELEC-EL101 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
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6.2

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."

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.

8.1

8.2

8.3

84

8. REFERENCES

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

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

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

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)
10.1.4 Standby Generator Fuel System Fuel Storage Requirements

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

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

10.1.4.3 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).

10.1.4.5 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)

10.1.4.6 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)
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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 IL

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 GG-4195D-F - reference Attachment IV for cut
sheets.

10.3.2 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
1 Standby Generator Fuel System Operation Simulation
m Standby Generator Fuel System Pressure Drop Calculation
v Viking Pump Cut Sheets
\% Storage Tank Diagrams
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Latitude 36°57'N
Longitude 116°03'W

17-YEAR CLIMATOLOGICAL SUMMARY

(JANUARY 1962 - APRIL 1978)

Received April 1991
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 | NOV | DEC ANN
A DAILY 56.9
T v MAXIMUM 51.1 60.9 617 79.2 889 96.3 94.3 96.3 76.1 61.6 51.8 72.5
E
E R DAILY
M A MINIMUM 20.7 26.8 283 340 433 50.4 57.2 56.6 471 36.7 269 20.1 3
P
E § MONTHLY 359 413 446 50.9 61.3 69.6 76.8 75.4 66.7 56.9 443 36.9 549
R
A i HIGHEST 73 i 87 89 98 107 108 108 105 94 83 71 108
T
U ; YEAR 19717766 1963 1966 1962 1974 1970 1972 1972 1971 | 1963/64 | 1976 1975 7-8172
R :' LOWEST 0.10 5 9 13 26 29 40 38 26 12 5 14 14
E E
s YEAR 1973 | 1965/71 |1969/77 | 1906 1962 | 1967/71 1962/64| 1968/75 | 1971 1971 1975 1967 121967
DEGREE HEATING 893 704 664 422 156 27 0 1 46 284 616 894 4658
&Y(g,) COOLING 0 0 0 1 39 170 n 332 104 8 1 0 1023
* One or more occurrences during the period of record but average less than 0.5 day. (a) Sky cover is expressed in the range from O for no clouds to 10
# Most recent of multiple occurrences. : when the sky is completely covered with clouds. Clear, partly
T Data rriod from January 1962 to December 1971. cloudy and cloudy are defincd as average daytime cloudiness :
( ( of 0-3, 4.7 and 8-10 tenths, respectively. (
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MONTH JAN | FEB | MAR{ APR | MAY | JUN JUL AUG SEP | OCT | NOV | DEC ANN
AVERAGE 0.87 105 | 065 | 041 033 | 031 0.53 0.45 081 | 040 | 059 | 068 6.88
p GREATEST MONTHLY|| 4.02 360 | 350 | 257 162 | 266 1.87 252 238 | 169 | 302 | 206 40
: YEAR 1969 | 1978 | 1978 | 1965 | 19m1 | 1972 1976 1977 | 1969 | 1978 | 1965 | 1965 1/69
LEAST
(I: MONTHLY 0 0 0 T 0 0 0 0 0 0 0 T 0
P YEAR 1972776 | 197217 1972 | 196277 1976 | 1974776 1963 1962 | 1968 | 1967 |1962/76 | 1969772 b
I T 125 | 151 | 099 | 108 | o086 | 103 0] 218 | 213 165 | 10| 13 2.18
T
A YEAR 1969 | 1976 | 1978 | 1965 | 1971 | 1972 1976 1977 | 1969 | 1976 | 1970 | 1965 8
T AVERAGE 29 1.3 1.9 0.4 * 0 0 0 0 * 0.7 2.1 93
! N
o s GREATEST MONTHLY|| 29 ) 174 9.0 30 0.2 0 T 66 99 29.1
N g YEAR 1974 | 1969 | 1969 | 1964 | 1975 191 | 2 | 19m 114
w GREATEST
DAILY 100 62 25 3.0 02 0 T 6.6 74 100
(Inches)
H
gulm
Ml O
L
AlllU
T 'l’ R 16 39 32 25 19 15 13 14 16 18 21 30 39 23
", x| em 2 65 57 a7 38 2 25 2 29 3 4l 53 63 2
Y
E %
* One or more occurrences during the period of record but average less than 0.5 day. (a) Sky cover is expressed in the range from 0 for no clouds to 10
# Most recent of multiple occurrences. " when the sky is completely covered with clonds. Clear, partly
T Data period from Janvary 1962 to December 1971. 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 | FEB | MAR| APR | MAY | JUN JUL AUG SEP | OCT | NOV | DEC ANN
AVERAGE SPEED 6.0 6.8 8.6 9.1 8.0 79 75 6.8 6.7 6.5 6.0 6.2 72
w
I PEAK SPEED 58 60+ 56+ 60+ 80+ 60 55 80+ 80 80 60+ 53 60+
N YEAR 1965 1976 1975 | 1967770 | 1967 1967 1971 1968 1976 1971 1973 1970 2/76
D
VCE Y 23-02 (PST) 233/01 | 275/01 | 240/02 | 250/02 | 280/02 | 272/02 278001 | 222/02 | 281/01} 286/01 | 234/01 288/02 281/01
TN
0 p . 135/03 | 118/03 | 186/05| 198/05 | 17907 | 185/08 185/12 182/12 183/06 | 138/04 | 152/04 | 10901 174/06
(Speeds| R 11-14 (PST)
in | 0w
MPH) | Spd)
S P
R
I E AVERAGES 26.09 26.06 25.98 2595 25.93 2593 26.00 26.00 26.00 26.05 26.08 26.08 26.01
T s
s
(l) ] HIGHEST 26.54 26.47 26.43 26.39 26.39 26.26 2622 26.22 26.36 26.40 26.58 26.59 26.59
R
N
(lnchcs)E LOWEST 2542 2531 2547 25.50 2542 25.42 25.67 2571 25.56 25.52 26.31 25.49 25.31
a) AVERAGE SKY COVER
SUNRISE TO SUNSET 49 52 5.1 44 42 30 27 2.7 23 31 4.7 4.5 39
* One or more occurrences during the period of record but average less than 0.5 day. (a) Sky cover is expressed in the range from 0 for no clouds to 10
# Most recent of multiple occurrences. ) when the sky is completely covered with clouds.” Clear, partly
T Data ~viod from January 1962 to December 1971. cloudy and cloudy are defined as average daytime cloudiness - .
( of 0-3, 4-7 and 8-10 tenths, respectively. (
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* One or more occurrences during the period of record but average less than 0.5 day.

# Most recent of multiple occurrences.

T Data period from January 1962 to December 1971.

MONTH JAN | FEB [MAR| APR | MAY | JUN JUL | AUG [ SEP [ ocT [ NOV| DEC ANN
s :r’n CLEAR 13 n 12 13 16 18 20 21 21 20 13 15 192
: " PARTLY CLOUDY 8 7 8 9 8 8 8 7 8 7 92
RS
"3 3 8l
Als :
VI|E e
E T
R P
A R #1 INCH OR MORE 3 4 4 3 2 2 3 3 2 2 3 3 4
G E
E [of
1 19 INCH OR MORE 2 2 2 1 1 1 1 1 1 1 2 1 16
N P
1
Ui 7
M A S0 INCH OR MORE t 1 . * - [ ] . ]  d [ ] L] ] 3
B T
E 1
R o 1.00 INCH OR MORE * . 0 . 0 * * * * . i * 1
N
© | 1.0 INCH OR MORE OF SNOW ) 1 ) . ° o o 0 o ° . ) .
F
THUNDERSTORMS . 0 1 1 2 2 3 3 2 1 . . 15
D
Alr[ X I ey
OR MORE 0 0 0 0 4 15 29 26 1 1 0 0 26
YIE] x
s[M| 1
P M
el v 22° FOR LESS 1 0 0 0 0 0 0 0 0 0 0 1 2
R M
A M
T :‘ 3F ORLESS 29 24 b} 13 2 0 0 0 1 9 24 30 166
Uil
Rl ™
el v o F ORLESS 1 0 0 0 0 0 0 0 ()} 0 0 0 1

(a) Sky cover is expressed in the range from O for no clouds to 10
when the 5ky is completely covered with clouds. Clear, pantly
cloudy and cloudy are defined as average daytime cloudiness
of 0-3, 4-7 and 8-10 tenths, respectively.
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FUEL STORAGE OPERATION SIMULATION BY: C. MELLEN
DT-001 they -0 § v stor cap. es. DATE: 06/21 O7-005 2.206 tw stor cag. tot
0G-00% thry -0 42 gph demand es. #N; FUELSTRS.WK3 DG-00 204 goh demand to
DT-001 theu -004 Fll Set  40%  (ONI DT-005 Fill Setpoint =
DT-001 they -004 high hevel setp  BQ% (OFF) $O% high level (off}
(X ™ 10 gpm 40% low level {on)
r2a 10 gem
Wion Fusl Tank Pump Pump Gross Net  Net  Trensle oiil. DY-001 D.G. DY-002 D.G [ 2] D.G. OT-604 D.G. |[OT-006 D.G.
Hivoumea X% 1 2 Suocly Betwn Suely Damand : Y il daman! v X% 7] w X fil deman! ol % s fll deaq. yol %
0 9000 100.0% o o o 0 0 O of 37 100% 0 0 O 376 100%0 © O} 376 100% 0 [} 378 10% 0 0 0olo o0 o0 4501
1 9000 100.0% 600 0 600 600 6 0 o 320 %0 0 47| 220 0% 0 O 47| 329 %O 0 47 329 8% 0 o 470 0 204 248 85%
2 5860 90.4% 600 0 600 4860 140 140 O 282 75% O 0 47 202 75% 0 O 47| 22 78% 0 0 47| 262 7% 0 O 47)0 140 204 182 40%
3 8460 942% 600 O 600 220 380 380 o 238 €% 0 0 47| 235 3% 0 0 47 235 E3I%O 0 47 236 63% 0 0 4700 300 204 358 wo%
4 8456 340% 600 O 600 576 24 24 ol 18 s0% 0 0 47| 188 50%N0 O 47| 188 O% O 0 47 188 50% 0 0 42]0 24 204 178 40%
5 8022 89.2% 600 O 600 176 424 424 O 151 40% O 10 47| 151 40K O 10 47 150 40% O 10 47| 151 40% 0 10 47|1 384 204 358 B8O%
6 7228 80.3% 600 800 1200 396 04 BO4 0Of 299 80% O 196 47] 209 BO% O 195 47] 399 BO% O 195 47| 299 GOX O 195 47(0 24 204 178 40%
7 6844 760% 600 O 600 216 384 34 o] 252 e1% o0 0 47 262 671%0 0 47 282 eI%oO 0 47 2582 67% 0 0  47{1 384 204 358 8O%
8 6420 758% 600 O 600 576 24 24 O] 208 S$5% O 0O 47 206 5% 0 O &7 208 85% 0 0 47| 206 55% O O 47(0 24 204 178 40%
8 6438 NN8% 60 0 600 216 384 364 o 158 42% 0 0 47| 156 42%0 0 47| 158 a%o0O 0 47| 158 4% 0 0 47|11 384 204 358 80%
10 6282 89.5% 600 0O 600 416 184 184 Of 151 40% 0 40 47| 151 40% 0 40 47| 151 40% O 40 47| 151 0% 0 40 47(0 24 204 179 0%
1 5088 565% 600 600 1200 36 1164 1184 Of 299 80% 0 195 47| 209 SO% 0 195 47 299 SO% G 195 47] 200 S0% O 185 47|1 384 204 350 8O%
12 5084 56.3% 600 0O 60 87 24 24 O 282 €1% 0 0O 47| 252 €7% 0 O 47 252 67% 0 0 47| 252 67% O 4710 24 204 178 a0%
13 4580 $20% 600 0 600 216 364 384 of 205 55% O 0 47| 205 85% 0 O 47| 208 86% O 0 47| 205 88% 0 0 47|y 384 204 358 8O%
14 4058 B1T% 600 0 60 576 24 24 o| 188 a2% 0 0 471 168 42%0 O 47| 158 42%0 0 47| 158 42% 0 O 47/0 24 204 178 40%
15 4112 48.7% 600 O 600 56 544 544 O 159 40% 0 40 47] 151 40N 0 4D 47| 151 40N O 40 47| 151 40% O 40 47]V 384 204 356 80%
16 3308 35.8% 600 600 1200 396 804 904 O| 209 60N O 1985 47] 299 BON O 198 47| 299 80% O 195 47] 299 0% QO 198  47]0 24 104 178 40%
17 2924 325% 600 O 600 216 384 384 O 1 384 204 358 80%
" 3222% 600 O 600 876 24 24 O 0 24 204 178 40%
19 2518 200% 600 O 600 216 364 384 O 1 334 204 358 8O%
20 2492 27.7% 600 0 60 S$76 264 24 0 0 24 204 178 40%
21 2108 23.4% 600 0 800 216 334 384 0 1 384 204 356 80%
22 2084 23.2% 600 0 600 576 24 24 0 0 24 204 178 0%
19.9% 600 0 600 216 364 384 0 1 384 204 358 80%
16.6% 600 0O €0 6876 24 24 O lo__2¢ 3204 178 40%
15.8% 600 0 600 600 o o o
18.6% 600 0 600 600 o o o
186% 600 0 600 600 o o o
196% 600 O 600 600 o 0 o
188% 600 O 600 600 o0 o
7334 7324 o 715 752 ers 782 875 762 676 752 4624 4896
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Calke £:
Project:

Job #:
Avthor:
Phaid:

Spec gravity
Dessity (p):
Roughness:

NODE
_——

STANDBY GENERATOR FUEL SYSTEM PRESSURE DROP CALCULATION

BABBDAOOO-01717-0200-00002

MDGS - YUCCA MOUNTAIN

DE-ACO1-91RW00134

C. Mellen
DIESEL NO.2
09

$6.07 (be/13)
0.00015 (1)

GM___(PT) ____(FPS) ___(FT)

DIA.

FUEL SYSTEM PRESSURE DROP CALCULATION

Operation: Ful loading fuel trensfer 0 generators
Siee: ESE-NORTH PORTAL PAD

Service:  DIESEL FUEL TRANSFER
Client: DOE-YMPO
Viscocity: 10.2 (centpse.)
Viscocity:  0.000213 (1bf/f-9)
Kimewatic viscosity (v)=  1.22E-04 (f2/s) 60 (SSU)
VEL. LENGTH Re FRICTION

() FITTINGS #___ (¥) TYPE Cv) __dH{Y M

jTxI3arld

333383

16.75
13.5
10.25

0.134167

0.134167

0.134167
0.087417
0.037417
0.134167
0.134167
0.134167
0.14167
0.134167
0.134167
0.134167

0.0625

10

3.14
4
34
kN,
3.0
314
314
2.63
2.12
1.61
1.10
1.10
0.43

o B RURN a8 oco0o0old

1.UE+05 0.1420 90l 7 0.57 GATE 3298
1.1IE+05 0.1420 0 0 STRAINER 40
L.1IE405  0.1420 0 0 CHECK 7
8.52B+04 00185 90l 2 0.69 GATE 3298
8.52E+04 00185 90l 2 0.69 CHECK 3
1.11IE4+05  0.1420 tthra 1 0.38 GATE 3298
1L.HIE4+05 0.1420 90t 6 0.57 1000000
9.30E+04 00181 tthrw 1 0.38 1000000
7498404 00191 e ] 038 1000000
5.698+04 0.0203 ¢tthra 1 0.38 1000000
3.89E4+04 00225 tthrw 1 038 | 1000000
3.89E404 0.0225 90el 6 0.69 1000000
7158403 00344 S0el 12 0.69 BPR 0.23
0 TOTAL

8.12
0.00
0.00
0.00
0.00
16.24
0.00
0.36
0.2
0.15

008 .

0.00
0.32

25.53

0.551
0.000
0.000
0.264
0.264
0.052
0.472
0.037
0.024
0.014
0.006
0.070
o.on

L7718

0.008
0.520
0.0%
0.002
0.024
0.008
0.000
0.000
0.000
0.000
0.000
0.000
11975

12.632

8.679
0.520
0.096
0.266
0.288
16.300
0472
0.400
02713
0.168
0.085
0.070
12.320

39.933

07-Jul-94

FRICTION VALVE FRICTION PIPE FITTING VALVE SUBTOT SUM
dH(f) dH(R) dH(R)

8.679
9.193
9.295
9.561
9.849
25.2361
26.333
26733
27.006
27.174
27.259
21.3%0
39.649
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VIKING PUMP CUT SHEETS

VIKING* HEAVY-DUTY PUMPS
SERIES 4195
STANDARD CONSTRUCTION

FEATURES

SERIES 4195 Pumps
Citaway View
35-50-75 GPM Sizes

TPrassure 250 PS) tor 100 SSU and above
SERIES 4195 Pumos P | 100t tor elow 38 SSU
10-20-30 GPM S209 ";:’r':g:’a'“" ~40°F.t0 +350°F.
“:'::;:"’ 0.1 cP10 15,000 SSU
GPM 10-20-30-35-50-75
D(Nominul Ruting

Viking's high-speed, heavy-duty Series 4195 pumps are
availablein capacitisnaf 10, 20, 30, 35, 50 und 75 CPM.
The three amaller size pumps can by furnished directly
ceniecied to cither 1300 or 1200 RPM motors The three
lurger sizea directly connected to 1200 RPM motars. (See
Series 4195D units shown on page 144.5.) All :x sizes of
Viking Serico 4105 pumps are fus sinlied with Poto-Ring
mechanical seals. This seal ix w simple self-adiusting. non-
teak method of shaf sealing lacated ahsad of the casing
ball bearing. The Series 4198 pumps are built for con
tiauous or intermittent duty for such applications as
filcering, circulating, transforring. or bovster service in
general industrial, potroleum and msrine uses. NOVE:
“UL" listed pusapn for handling fammable hiquids reguine
special conatruction. (Ductile Irun Cusingon "AS", "AK"
and “AL" sizest. Sya Catalog Section 440 for dets-leand
pricing informazion. Model numbers for these pumps must
bedcaignated by a suffix -F, eg. GG4195-F or when used
witli s "D" drive, GG4193D-F. “UL" Iisted models must be
equipped with either an internyl or return-to-tank safety
relinf valve. Maximum diccharge geessure for "UL" listed
models is 125 PSIG.

(2 ¥ales Shown rvpre£ent MM UM Of MAKINUITS SAMe €wae §” Curpirux.
%00 0f Q0AZIdCralion may He (qu 8C Dyiry ¥ CaLBIP I DU LEn e A
phed 1o a0 ADDHCHLION INVOIVING MAXIMUM D/@3SY e OF M 2TV N Of MAs-
imum femperature and/or viscosily Ccrta.n modais Rave restnctions +

» [TV See sps 1005, DIGE 144 4. 2rg Dorlorm
N0 CUVES.

O Nomni capaciies based on Mnal.ng- hin hquias At - 800 ROV on tree
smal -hce:gm PPMun ree 1008 91388 o

1988 VIKING PUMP. INC. # A Urut ot IDEX Corporaion ® cedar felis lowa 30613 U 34

Ave por = Y
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¢

CALC No.: BABBDA000-01717-0200-00002 Rev. OF

ATTACHMENT IV
Title: Standby Generator Fuel System Analysis - DRAFT -~ Page: 2of 5
Originator: C. Mellen Date: 07/07/94

. VIKING* KEAVY-DUTY PUMPS
SFCTION 144

. PAGE 14 SERIES 4195
©ISSUL CA STANDARD CONSTRUCTION
UNMOUNTED PUMPS

MECHANICAL STAL

' @ Buna-N beflows.
i 0 Buna-N O-ring.
: @ Cerbon rotating
1ace (washar)
| W"\ : ® Ni-Resisi ststionsry
N\ saal. : :
SHAFY, © Eicot notal panc. AR S
o - © Suinlass stes! IR
0 go0ing.
SERIES 4195 Pumps
"GG". "HJ* and “HL" Sizes
In sddition to the famyus festures listed on the previous
K‘! . Series 4185 heavy-duty pumps are furnished withan SCRIES 4195 Pumps
togral relief valve as shown in the pump photos above. «AS". “AK" and *AL" Saes
Return-to-tank valves are also available en all models on '
tvquwet, Note: Oa the "GGT, "HS™ and "HL" slzes, the valve
mounts on the pump head. ‘Hu “AS" *AX" and "AL" size ror Optionat 8ol Constructivn—Sue Sretion 630,
vahwe mountson top of the pump casing. All slzos equipped iong for U/a dPumpr—~Set Poge 144.8.
with Buna-N mechanical sesl with carbon rotating and Pcrfmnee Data forUmoumdem-s« Popes 1443
Ni-Reyist viationary faces. through 144 35

CONSTRUC'I’ION—BER!ES @4195 ("Qa" THROUGH AL SIZES)

Oucto
il ror
ASAIRS
% Ductil
ks oe e Voo Clest &85 Yor
SPLCIFAICATIONS—=UNMOUNTED PUMPS
TR e powe: o] SR S AR - 23
! d - : " s o 0 S ot S ‘
| ) = i ST o ‘ﬁ&-' B
LR PR Eon o SR ha Ty TR s .ﬁ.gm-«fﬁﬁﬁ""‘rﬁ .~..
A iPuny o P oy B A LB o o) Bt e s L B "“u"" "
w0 [iso] « 1 )
6GaSs 1 FIRR] % W | o ﬁ:‘ﬁm -oo%su s 50 0
W05 PR E -1 B A tg—unm ﬁuu ”» % “
wo b-u
Las w Rl 3 s 15036 1008 ‘gu 25 ® «
ASa19s m | »m |{wan] » 3 €0 :u—oam:g'fv 25 [ & [}
250—ab0ve 100 8SU
100~=4netow JA AN
AXe1es ™ | % |r200f 3 $ a0 15038 © 100 $3U 25 ® %
250 ebove 100 ESY
100—Deiow 30 85U
ALaeS 3 s |r20] 8 A a0 18038 © 100 §SU 8 ®© L]
250=obove 100 8SU
© $:8n000¢ Bung'N 303! hom—20°F. w0 + 225°F. Weh specu! congructon. &) Nomingl based or Randing Bwn kauics a1 1800 RPM on e
femperatures from « 40°F. 10 + 350°F €87 e hancied wth I §0Tcs. mv.n.'mnuonmewc
OWhnmllundmncnqum 08" wik have g'celronor, Y- @ Formocosdes sbose 15,000 $SU. provide detaris kor recommendaiions
will RAve Buciil #On MOlD?. T Tresc modeis have Cucule wor 1KLaes: 10C; $120d 1OIDTS AOLNCCESSAY
@ *GG* mrc ha) Mectadior D ¥ ouchon pr3se¢ Oannhs 100 PRIC. mrauk lhay
VIKING PUMP INC. ¢ 8 Usit of iDEX Corporation ® CecsrFats. ows 5%6°3USA e

PRELIMINARY PREDECISIONAL DRAFT MATERIAL



CALC No.: BABBDAO000-01717-0200-00002 Rev. OF

ATTACHMENT IV
Title: Standby Generator Fuel System Analysis - DRAFT Page: 3of5
Originator: C. Mellen Date: 07/07/94

VIKING® HEAVY-DUTY PUMPS :

SERIES 4195 SECTION 144
.. PAGL 1449

STANDARD CONSTRUCTION :

“LISSUL (A

DIMENSIONS

Thase SVmOneions e $verage and not ky consiructon owposes. Centlied prnts O0n roquent

ok 1‘.‘1, ‘b’y{-a‘-": X2 -u# Far specificatinns, see poge 144 5.
RS ]
R ’»-' e 4 DIMENSIONS—
: 2 SERIES 41953
& (‘D" DRIVE)
‘.& ”g X «: s uGGn_uH J"—"HL"—
-_’ ‘T- ! goun) SN, o : b i $ CCAS"-IIAK"—I‘AL" slzss
6 i "‘ : .
= = 1 .. ':
:;’?’.' 3 Z ,‘} P CE }
R e T T ot £
:w‘é\\ \; R ”g 2 \e!"'b *aﬁm".&;;
AR SR
; SE
‘ 4 3 { ST
poommalaiolo clr|ujoixftiMmiminiris| e
Tan ;130 ir50] » |7 Jaso] 3 %
H [] 3G ~On|
joere 2 50 IR ==
, lan ' R YE s2lsolasl o o
-t vl
lars 12 s [neof 0 texs] la2]m0]a
f Dh oo o & 38 rume moto (1Aartbast! (oot #h GG
HI4I19%0 . oo 2z g-)
l.. ATy 254 [1300] 100|120 {300’ 13 a1y 2| % jaso o -o0m 31431 ) 1437 frums moiors (Dng base; (AVH1abie
50 ' o :a-ﬁ?m!&?&mm (AVARIA with “HS”
W 1373 {523 |24 |2300{ 100 } L33 {350 2 470 LR N | om i \Wy’t‘h;‘mmm.mmm
aeire
% m 2137, 215, 2167 Irame Molors. (M 0die wiih
$.00 00109 [130|s00] o ! 00 |1is | 38 |
stamns | 2} 00707000 & 240 T 1o, AP i mows (Aaiavie
200 £9e 300 00 [200| @ D n’“ “mw%mm Y
.| Y.
amagey | 2% = 2oLt Lo e 1-nmecon| & Creneion now3ss moor soca, m:}-::u .
] 2] NOTE: A VAS", “AK", “AL" purg £1208 v 30'0 willl
w1990 FE.) a0 138 38 [e0nfans ! TO8|vig { | {900, 2y of (he 1heae MAIOM Showr @ COLUMOS
3 3-NT-COH  NOTC: D-mensort Showsi ety uy #iven o e slmmeinn
uswe o | Othars & Nhes

VIKING PUMP INC. » A Unit of IDEX Corporatcn » Sezar Fous lows 5613 U S A

PRELIMINARY PREDECISIONAL DRAFT MATERIAL



c

CALC No.: BABBDAO000-01717-0200-00002 Rev. OF

Title: Standby Generator Fuel System Analysis - DRAFT

Originator: C. Mellen

ATTACHMENT IV

e Page: 4of5

Date: 07/07/94

VIKING" HEAVY-DUTY PUMPS

SERIES 495
STANDARD CONSTRUCTION
DIMENSIONS
These 8 mensions 878 BVTEQE and AOL ‘ST CONMINUCIIO” Purp0ses Geruhad pants on request
ﬁ:ar specifications, see poge 144.7

DIMENSIONS—SERIES 495 (“M" DRIVE) “GG"—"HJ"—“HL" BIZES

¥

a)

&t

T
g d ¥
» ¢ 3 -.l
DA p {
20

r e ey
R L s 3 Loy TR T TS
3 X

N

]
i
-tnul
'
4

A0 C J LIM-N|mR'DiLir 6ln «]
R

' { e

[ [ i I

' m.m-u-'d?.i.u:nm
L

A3495M
s l‘ 1908 , o
8230 \ ¢ 700}
axagsn _Je25 2751700300 [700] 100] 56 Iasaje38 so!uzm
| los%
AL&SSm 3

. .. - . R

NOTE: (moAnena SNown in {1TY $00 870 MAIMEIrS.
cthen are inches

NOTE: Jaw with gyaightj
goomum wmowamvwm
COUPUING 15 GUARDCD WITH MATEL OVENE'DE
OPEMNGE ON MOUNTING BRACKET.

For specifications, sec page 144.7.

DIMENSIONS —

SERIES 405

(“M” DRIVE)
CIASOI—OOAKC|_CIAL'I s'ZEs

€ Cuwtisnnin ore warcet for WETC Peough NETC
oion. For 334TC, 256TC moters, ad¢ 88 0o
EMRNNONS BhOwN.

NOTE. Do i 90 $hOwn i gray 8res 876 Mibmolors.
othess are mches.

: wth |
ST AP DRIV, et

©
COUPLING IS GUARDED WiT* P ATES OVER $IDC
ONCIMNSE ON MOUN 1ING BRACKET

VIKING PUMP, INC. & A Unit of IDEX Corporalicn ® Cecar Fats. 'owd 5613 US4

PRELIMINARY PREDECISIONAL DRAFT MATERIAL



CALC No.: BABBDA000-01717-0200-00002 Rev. OF

ATTACHMENT IV

Title: Standby Generator Fuel System Analysis - DRAFT Page: Sof5
Originator: C. Mellen Date: 07/07/94

| -y - i i—-: Td o - ot d '.-:L . - - '
R =1 4 3y Ty T Lt L 1]
#E : eEin e E3EE
™t i ¥ H T
2120 -1,-; i-J»«--- — i -y & f ‘-4
+ 4~ "'—'P';""'J 3. + ‘_.’_1
& 1 — - b=t 4 -+ - 1189
§ '% LS T s “'.“:" t‘* AN SO AN E S aien |
- T ! 1 et = {2
§ 3 - - 1l 4l.d =t Ths Bl
= 1o ety et S on
MRS ™ el 3 - 1
3 1342
3 O 53 bt
_-‘,—-G;'T- L. - it
.‘h éTo's —"..- it -"#' o =2 o
b4 1 : =l ===y
5 *‘ == = 32 il S —§i -t
z S 20 A A ot
Hbe—=h T
I WIS B N T
4 + bt :
12 N B N, + I_L
un $h ch e e 5 oA
’ ; SRR PGR WA L] g8
r -+ i S I B +v <t ,
10 i Y Y I AR
2 L4 R g e 2
++ L A ;: ¥
o- 8 N i v-JL-‘_ —1'1- M B ",Aik J:
g , - :...l-b' .41 § i
I s Yt +
: i ..4...L—r ,’J - - H(:‘ e ?..1— 1’_; - -4
L . -t N -
g H = . o] .4.'.4;“ BYLP . i R
S ¢ it y o + R
i ad 3
. &5 T | .
I PR D2 T qvise: 38 asul-
2 o gapa: JHARYE 08 8 55 LA 9 10 00 B0 2R KKIW U
y 47( S 4 .1 |o ¥
1 £ {-4-1— 1 1_]BASED ON IN.~HG.|
11t eds 14 RN EENN YN YRR
0 200 400 600 800 1000 1200 1400 1800 IBZQ
DRIVE SPEEDS 350420520 540 760 950 1180 1450 i7

6G495 B 4195  PUNP SPEED-RPM g nue no 144-2

'y

PRELIMINARY PREDECISIONAL DRAFT MATERIAL



\

%

/

CALC No.: BABBDA000-01717-0200-00002 Rev. OF

ATTACHMENT V
Title: Standby Generator Fuel System Analysis - DRAFT . . . : Page: 1of2
Originator: C. Mellen . Date: 07/07/94
STORAGE TANK DIAGRAMS
— 20°-0" -
T 0 -0" INNER TANK -
r";z__:lz_'?_'z'azwz ‘-o* :l_ 3 =07 2'-0" 2°=0® 127 1'=6" i

8'~6" DIA
INNER TANK

ORalwn

SECONORRTY .

“w— MEAT TRACING

PL AN & INSULATION

ELEVATION
10,000 GAL. DIESEL FUEL STORAGE TANK

(SEE SHEET 2 FOR NOZZLE SCHEDULE!

(9,000 GAL. ACTUAL CAPACITY)

SHEET 1 of 2
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NOZZLE SCHEDULE

NOZZLE NO. S1ZE DESCRIPTION

t 8° Dia PRIMARY TANK EMERGENCY VENT

2 8" 0la SECONDARY TANK EMERGENCY VENT

3 247 DlA MANHCLE ACCESS

4 2° DI PRIMARY VENT

s 2° Dla SECONDARY VvENT

& 27 Ol LEVEL INDICATION

? 47 DIaA RE TURN

8 47 DlaA OVERFLOW FROM DAY TANK

9 2° DA LEAR DETECTION

10 4° DlA SUPPLY

1 4° DIaA FItL

12 2° DIa FROM REL JEF VALVE

13 2° DIA SECONDARY DRAIN

14 4° 0la MAIN DRAIN

SHEET 2 of 2
(SEE SHEET 1 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 1D, which includes the fuel
storage system area of the North Portal facility, and evaluate whether the following
objectives are met:

1.1.1

1.1.2

1.1.3

1.14

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.

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

Provide input to the BFD.

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

3.11

3.1.2

3.1.3

Provide a general description and location.

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

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.

PRELIMINARY PREDECISIONAL DRAFT MATERIAL
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3.14

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

33

3.21

3.2.2

323

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
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.

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.

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

SPECIAL CONSIDERATIONS

331

3.3.2

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

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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34

35

333

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.

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.

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.

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

3.5.2

353

354

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

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.).

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.

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)

3.7

38

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 burn. 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.

3.64 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.

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.

3.71 Describe the MPF scenaﬁo, 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.

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

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

3.9.2

393

3.94

3.9.5

3.9.6

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.

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.

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.

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.)

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).

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.

398

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

3.9.11

3.9.12

3.9.13

3.9.14
3.9.15

3.9.16

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.

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.

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
e Other property that occupies DOE land or is in DOE structures.

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 11
or higher Fire Protection Engineer as defined by the U.S. Office of Personnel
Management.

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

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

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.

PRELIMINARY PREDECISIONAL DRAFT MATERIAL

L



CALC. NO.: BABBDA000-01717-0200-00003 Rev. 0B

Title: North Portal Fuel Storage System - Fire Hazard Analys1s Page: 11 of 19
Originator: N. M. Ruonavaara Date: 07/07/94

4.1

4.2

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

US. DEPARTMENT OF ENERGY (DOE):

DOE Order 4700.1

DOE Order 5480.4

DOE Order 5480.5
DOE Order 5480.7A

DOE Order 5484.1

DOE Order 6430.1A

Project Management System ‘1987 Edition
Environmental Protection, Safety, and Health

Protection Standards 1984 Edition
Safety of Nuclear Facilities 1984 Edition |
Fire Protection 1993 Edition

Environmental Protection, Safety and Health
Protection Information Reporting Requirements 1981 Edition

General Design Criteria 1989 Edition

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA):

NFPA 10

NFPA 24

NFPA 30

NFPA 70

Portable Fire Extinguishers 1990 Edition
Private Fire Service Mains and Their

Appurtenances 1992 Edition
Flammable and Combustible Liquids Code,

17th Edition 1993 Edition
National Electrical Code 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 Building Construction 1989 Edition
Fire Protection Handbook

4.3

44

4.5

4.6

4.7

5.1

5.2

CODE OF FEDERAL REGULATIONS (CFR):

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

FACTORY MUTUAL ENGINEERING CORPORATION (FM):
Loss Prevention Data Sheets
Approval Guide ' 1993 Edition

UNDERWRITERS LABORATORIES, INC. (UL):

UL 142 Steel Above Ground Tanks for Flammable 1993 Edition
and Combustible Liquids

UL Fire Protection Equipmenf Directory 1993 Edition

UL Fire Resistance Directory 1993 Edition

UL Building Materials Directory 1993 Edition

UNIFORM BUILDING CODE (UBC) - 1991 EDITION

UNIFORM FIRE CODE (UFC) - 1990 EDITION

5. DESIGN INPUTS

ESF BFD document, CRWMS M&O Document No. BAB000000-01717-6300-00002, Rev.
03, Section 7.2.4.1

DOE Order 5480.7A Requirements
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52.1 A DOE facility shall be characterized by a level of fire protection sufficient to

5.2.2

523

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.

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.

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.

523.1 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.)

§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.

§.23.2.2 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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53

54

5.2.3.3 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.

5.2.34 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.

5.2.3.5 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.

5.2.3.6 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.

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

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, 6430.1A, Section
0110-6.2, 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

6.2

6.3

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.

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

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&0O) Document No. BOO00C0C00-01717-6300-00002.
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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. REFERENCES
8.1 ESFDR Document, YMP/CM-0019, Rev. 0
8.2 Engineering Drawings for ESF Design Package 1D
8.3 Attachment I - ESF Design Package 1D Cost Estimate
84  Specification Section 15482 Diesel Fuel Oil System
8.5 Specification Section 15060 Mechanica! Piping
8.6 Specification Section 15260 Piping Ihsulation
8.7 Specification Section 16405 NEMA Frame Induction Motors (Small)
8.8 Specification Section 16152 Packaged Mechanical Equipment
8.9 Specification Section 16622 Packaged Engine Generator Systems
8.10 Determination of Important Evaluation (DIE) for ESF North Portal Pad, Document No.
BABB00000-01717-2200-00001, Rev. 04A, Section 11.3
9. COMPUTER PROGRAMS

Not applicable.

10. DESIGN ANALYSIS
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.

10.1.1.3 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 providéd 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.

10.1.3 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 1 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
10.3.1 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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10.3.2

10.3.3

10.34

10.3.1.1 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.

10.3.1.4 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
7.2.4.1.1V.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.

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.

Portable Fire Extinguishers |

Two portable fire extinguishers rated 4A/40B:C are provided as required and
comply with NFPA 10.

Water System
A scparate 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.

104 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

10.5

10.6

10.7

104.3

104.4

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.

Life Safety Considerations
The units are located in an open area.
Essential Safety Class Systems

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

DAMAGE POTENTIAL

10.5.1

10.5.2

10.5.3

Maximum Possible Fire Loss

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

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.

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.

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. ‘

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 1D COST ESTIMATE
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ATTACHMENT I

FUEL STORAGE SYSTEM - ESF DESIGN
PACKAGE 1D 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.

2.22  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 H).
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.

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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34 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)-
$7.3-1975 Instrument Air Standard.

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

5. DESIGN INPUTS

5.1 Design Review Comment (response) DA-TR-ESF-S-14, J. Lathrop regarding ST-ME-011,
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 (I0C) from L. Engwall to J. Naaf, LV.ESSD.LGE.5/93-099,
RE: Request for information, 05/12/93.

54 10C from C. Mellen to distribution, LV.ESSD.CM.9/93.516, RE: Outline Scope and
Meeting announcement, 09/17/93.

55 10C from C. Mellen to distribution, LV.ESSD.CM.9/93.527, RE: Meeting findings,
09/30/93.

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

5.7 10C 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 10C from D. Parker to distribution, LV.ESSD.DHP.11/93.545, RE: REECo meeting 11/10
- discussion notes, 11/17/93.

59 10C from C. Mellen to D. Parker, LV.ESSC.CLM.8/93-253, RE: ESF 1C Package

Mechanical Scope Outline, 8/17/93.
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5.10 1I0C from C. Mellen to R. Dresel, LV.ESSD.CM.12/93.558, RE: Request for additional

5.11

5.12

5.13

5.14

5.15

5.16

5.17

5.18

5.19

5.20

5.21

5.22

5.23

5.24

information for three Air Compressors, 12/02/93.

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

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

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

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

Design Analysis: BABFAG000-01717-0200-00161 Rev. 0A, Compressed Air Distribution
Design Analysis, D. F. Vanica, 12/07/93.

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

Design Analysis: ST-ME-011, Underground Support Systems, D. A. Veronica (RSN),
07/18/91.

Determination of Importance Evaluation for ESF Surface Compressed Air and Standby
Power Syste Systems, BABBD0000-01717-2200-00022, Rev. 00.

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

IOC from J. J. Salchak to A. Segrest, LV.ESSD.Ref.3/94-177, RE: Compressed Air
System (CAS) - Package 1C 90 Percent Design, 3/25/94.

Waste Isolation Evaluation: Tracers, Fluids, and Materials for Use in the Package 2C
Exploratory Studies Facility Construction, BABE00000-01717-2200-0007, Rev. 00, Draft
4/22/94,

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.

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

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

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

6.2

7.1

7.2

"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-011). 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."

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. [TBD]"

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

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

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.

84 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

10.1.1.2

10.1.1.3

10.1.14

10.1.1.5

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.)

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

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.)

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

To conserve energy, the subsurface designers shall examine the use of
electrical drives for subsurface construction equipment where applicable.
(ESFDR 3.2.5.26 E)

10.1.2 CAS Design Volume Requirements

10.1.2.1

10.1.2.2

10.1.2.3

10.1.2.4

10.1.2.5

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.

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)

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

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)

Interim air volume requirement: Design air volume requirement
established at 2500 cfm, with a peak demand of 3000 cfm.
(Reference Section 5.15)

PRELIMINARY PREDECISIONAL DRAFT MATERIAL

C

-/



CALC No.: BABBDF000-01717-0200-00023 Rev. 01A

Title: North Portal Surface-Based Compressed Air System Analysxs Page: 9of 20
Originator: C.L. Mellen .. L Date: 07/07/94

\ /
\-/‘

10.1.3

10.1.4

\_ 10.1.5

10.1.2.6 Final air volume requirement: Design air volume requirement
established at 2376 scfm from subsurface design analysis.
(Reference Section 5.16)

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)

CAS Air Quality Requirements

10.14.1 Oil-frec air is identified as an operating requirement. (Reference Section
5.3)

10.1.4.2 Preliminary DIE analysis indicates that the compressed air system be
oil-free. (Reference Section 5.4)

10.1.4.3 ANSV/ISA-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 18°F below ambient.
Hydrocarbons established at less than one (1) ppm concentration.
(Reference Section 5.5)

10.1.4.4 Comments from B. Anzai at the 90 percent design review for Design
Package 1C questioned the need for air quality up to the ANSIISA
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)

10.1.4.5 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)

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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10.1.5.2 Originally, six (6) rotary-screw compressors rated at 1500 cfm, 125

10.1.5.3
10.1.54
10.1.5.5

10.1.5.6

10.1.5.7

10.1.5.8

10.1.5.9

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)

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

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

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

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)

Excess oil-injected ACRS compressors (3) are identified at NTS and are
set aside for use by YMP M&QO 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)

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.

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

10.1.6.2

10.1.6.3

10.1.6.4

10.2 CAS DESIGN

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)

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 110V 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)

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)

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

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 utilitics be sized for the entire tunnel excavation. Therefore,

10.2.2

provisions are to be made to add three (3) more 1500 cfm compressors (excess

equipment) to the North Portal in the future.

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.

PRELIMINARY PREDECISIONAL DRAFT MATERIAL



CALC No.: BABBDF000-01717-0200-00023 Rev. 01A

Title: North Portal Surfacc-Based Compressed Air System Analysis Page: 12 of 20
Originator: C. L. Mellen Date: 07/07/94
10.2.3 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 3°F of
ambient.

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

10.2.3.3 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.

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

10.3 EQUIPMENT ANALYSIS

10.3.1

10.3.2

Definitions
acfm: Actual cubic feet per minute corrected for temperature and pressure.
scfm: Standard cubic feet per minute @14.7 psia, 70°F (528°R), dry air.

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): -

PV,
T,T,

=PV,

where:
P= pressure in 1bs./ sq. ft. absolute

V= volume in cu. ft.
T= absolute temperature (‘R)
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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,

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

pvV = nR°'T

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 1 mole of air at STP, p,V,=nR*T, . At elevation (pressure decrease) and

temperature held constant, p,V,=nR*T,. Therefore,

1 A
== - p,V, also V, = pV,

P

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

ViT,

1

=V,T, also V, = VT,

or volume changes are directly proportional to temperature.

The relationship can be expressed as multiplying the initial volume by several
factors p,/p, and T/T, 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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10.33

10.34

so the portion of the volume V, that is processed in a given time is actually the
reciprocal of the air density (correction) factors p,/p, and T,/T, shown above.
(Reference 8.1) .

Correction factors are shown in table format in Attachment II. For 3630 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 comected supply of 3330 acfm, the actual compressor
loading factor is:

2376

1
3330 = 7135 or 711%

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, raUngugs:tﬁn) X Inle:pz:;sum (psia)

1500 scfm x (14.7) _
147 + 150) =134 cu, ft.

134 cu. ft.

013 1000 gallons

from Reference Section 8.5, chose a 1060 gallon tank for each compressor.
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.
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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, 70°F, 14.7 psia, and 0.075 1b/ft’.

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
35°F), 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):

|

246 Gal ] ( Xs rXS DayY 52 Week]] X
1000 HR X 1000 CFM Day J\Shift e

549032 1b cu ft 2376 cu ft
= 1784
[( & )(7.48 Gal]] [ o L TB47 Toir

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

[1.00 - 0.68] 178.47 = 57.11 1b/yr
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v/
Estimated deposition rate: Y,

5711 Ib 2 Yr )(453.59 gm)(3.28 ft) _
( Yr. )(0'80)(25,000 ft)( b )( m ) 544 gmjm

The results of the oil entrainment calculation on Attachment IV indicate that the
coalescing filter will remove a minimum of over 121 1bs 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
10°F, 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 - § days)
N
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1st Shift
2nd Shift
3rd Shift
(Verification required)

10.3.5.2 Calculations

07:00-15:00 Maintenance
15:00-23:00 TBM Operation
23:00-07:00 TBM Operation

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 ft”
Temp
(°F) 04 1 10 | 16 | 22 | Avg
Jan 358 |71 153|39]| 65| 57 0215
Feb 413 | 6914532 | 57| 51 0238
Mar 446 |61 |34 )25 47 | 42 0190
Apr 509 {53]|27]119] 38| 35 0244
May 613 |48 |22 (15| 32 | 29 0301
Jun 696 |39 |18 |13] 25| 24 0356
Jul 768 | 3911914 27 | 25 0498*
Aug 754 |43 12215 29 | 27 0498%
Sep 667 {45)22 |18 33| 30 0427
Oct 559 | 5227|2141 | 35 0351
Nov 443 (6239130 53| 46 .0314
Dec 369 | 68148 |39 63 | 55 0215

*July and August have the highest average ambient moisture values of
.0498 gallons/1000 f’. The average ambient temperature plus 3 degrees
superheat (aftercooler approach temperature) yields 79.8°F, or say 80°F.
Comparison with the value in Table 4.7 (Reference Section 8.1) of
moisture content of saturated air at 80°F and 150 psig gives .0177

gallons of water/1000 ft® air.-
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10.3.5.2.2

The estimated average amount of condensate produced for
three compressors is:

[2376 scfm x (.0498 - .0177) Gal}/1000 ft*

0763 Gal/Min

4.58 Gal/Hr

13.2 Gal/Day (16 Hr Operation)
= 110 Gal/Day (24 Hr Operation)

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 a'better
estimate of the peak load.

Month Peak R H @ Interpolated
Temp of | 1600 hr. % Moisture *
Content Table ﬂ
4.6 (Rel. 8.1)
Jul 108 14 .06680
| Aug 108 15 07162
“ Sep 105 18 07918+

- *The estimated peak ambient moisture content is: .07918

gal/1000 ft’

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

[2376 scfm x (07918 - .0447) Gal}/1000 f¢*
=491 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
Ib/yr. Oil removal converted to gallons yields:

1 work year)[ £* }(7.48 Gal]_
(121 Thsfyn) —= T )( ]( ] 00396 Gal/Hr

549 b 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
SHIFT (SCFM) PRODUCTION FOR SHIFT
RATE (Gal/Hr) (Gal)
1t 238 4.58 3.66 ||
2nd 2376 49 3928 |
Ird 2376 4.58 3664 |

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 III) 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.

PRELIMINARY PREDECISIONAL DRAFT MATERIAL
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11.1
li.2
11.3
114
11.5
11.6
11.7

11.3

11.9

11. CONCLUSIONS

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

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.

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

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

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

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.

Injection of tracers in the compressed air is not required.

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

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

| Combined Air Density Correction Factors
m NTS Condensate Disposal Summary

v Qil Entrainment Calculation Spreadsheet
v Oil Content of Compressed Air

PRELIMINARY PREDECISIONAL DRAFT MATERIAL
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Latitude 36°57°'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
r MONTH " JAN | FEB | MAR| APR | MAY | JUN JUL | AUG | SEP | OCT | NOV | DEC ANN
A DALY | 569
T v MAXIMUM P LiR| 609 | 617 792 | 889 96.3 943 %3 | 761 616 | 518 725
E

E R DALLY

M a l MINIMUM 20.7 268 | 283 | 340 433 | 504 s12 56.6 1.1 367 | 269 | 201 371

P e

g s MONTHLY 359 413 | 446 | 509 613 | 66 76.3 75.4 667 | 59 | 43 ] 369 549

A _i HIGHEST 73 n 87 ] 93 107 108 108 105 94 83 n 108

T

U : YEAR 1971/766] 1963 | 1966 | 1962 | 1974 | 1970 1972 1972 1971 | 1963/64 | 1976 | 1975 7-8/72

R | LOWEST 0.10 5 9 13 2% 3] 20 E1) 76 12 3 14 14

E ; YEAR 1973 | 1965 |1969/77 ) 1906 | 1962 | 19671 1962/64] 1968775 | 1911 | 1om | 1975 | 1967 12/1967

DEGREE HEATING 893 704 664 7] 156 bi] 0 1 46 284 616 894 4658

g:yg') COOLING 0 0 0 1 39 170 371 332 104 ] 11 0 1023
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MONTH JAN | FEB | MAR| APR | MAY | JUN JUL AUG SEP | OCT | NOV | DEC ANN
AVERAGE 0.87 105 [ 065 | 041 033 | 031 0.53 0.45 0.81 040 | 05 | 063 6.88
p GREATEST MONTHLY|| 4.02 360 | 35 | 257 162 | 266 1.87 252 238 1.69 3.02 | 206 4.02
lé YEAR 1969 1978 | 1978 | 1965 1971 | 1972 1976 1977 1969 | 1978 | 1965 | 1965 1/69
LEAST
(l: MONTHLY 0 0 0 T 0 0 0 0 0 0 0 T 0
P YEAR 1972776 | 197217 | 1972 | 196477 | 1976 | 1974176 1963 1962 | 1968 | 1967 |1962/76 | 1969/72 am
1 peotiall 125 | 151 | 099 | 108 | 086 | 103 Lo | 218 | 213 165 | Lo | 13: 218
T
A YEAR 1969 1976 | 1978 | 1965 1971 | 1972 1976 1977 1969 | 1976 | 1970 | 1965 a7
T AVERAGE 29 13 19 04 * 0 0 0 0 b 0.7 21 93
| ——
) g [[CREATESTMONTHLY[ 29 174 9.0 3.0 0.2 0 6.6 9.9 29.1
N g YEAR 1974 | 1969 | 1969 | 1964 | 1975 1972 | 1971 1774
w GREATEST
DALY 10.0 62 15 3.0 0.2 0 6.6 74 100
(Inches)
H
g U@
M| O
L
A IlY
T P| B
1
I a@sn
vy
E
* One or more occurrences during the period of record but average less than 0.5 day. (2) Sky cover is expressed in the range from 0 for no douds to 10
# Most recent of multiple occurrences. when the sky is completely covered with clouds. Clear, panly

) - ~etiod frop = nuary 1962 to December 1971. ’ cloudy and cloudy are defined as average daytime cloudiness I
m( ( of 0-3, 4-7 and 8-10 tenths, respectively.
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MONTH JAN | FEB | MAR| APR | MAY | JUN JUL AUG SEP | OCT | NOV | DEC ANN
AVERAGE SPEED 60 6.8 8.6 9.1 3.0 19 15 638 6.7 65 6.0 62 12
w
I PEAK SPEED 58 60+ 56+ 60+ 20+ €0 ss 80+ ) 80 60+ 53 60+
N YEAR 1965 | 1976 | 1975 | 1967710 | 1967 | 1967 197 1968 1976 | 19m | 1973 | 1970 216
b 2302 ®ST) 23301 | 275601 | 240102 | 25002 | 28002 | 272/02 27801 | 22202 | 28101 | 28601 | 23401 | 288702 281/01
11-14 (PST) 13503 | 11803 | 136005 | 19805 | 179,07 | 185008 18512 18212 | 18306 13804 | 15204 | 109/01 174/06

(] P .
R
I e . - AVERAGES 26.09 2606 | 2598 | 2595 2593 | 2593 26.00 26.00 2600 | 2605 | 2603 | 26.08 26.01
T s . .
S ‘
5 v HIGHEST 26.54 2647 | 2643 | 2639 2639 | 2626 2622 26.22 2636 | 2640 | 2658 | 2659 26.59
R
- N :
)E LOWEST 2542 2531 | 2547 | 2550 | 2542 | 2542 25.67 251N 2556 | 2552 | 2631 | 2549 2531
%) AVERAGE SKY COVER '
ll( SUNRISE TO SUNSET 49 52 5.1 44 42 3.0 27 27 23 3.1 4.7 45 39
* One or more occurrences during the period of record but average less than 0.5 day. (a) Sky cover is expressed in the mnge from 0 for no douds to 10
# Most recet of multiple occurrences. when the sky is completely covered with clouds. Clear, panly
T Data period from Jenusry 1962 to December 1971. 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 | FEB | MAR| APR | MAY | JUN JUL| AUG | SEP | OCT | NOV | DEC ANN
§ T “ CLEAR 13 11 12 13 16 18 20 21 21 20 13 15 192
N [ FaRTLY cLowoy R 7 3 9 9 3 3 7 3 7 3 7 %2
ixt ; CLOUDY 10 10 1 8 7 4 3 3 3 4 9 9 81
Als '.‘
VIE
E T
R
A R A1 INCH OR MORE 3 4 4 3 2 2 3 3 2 2 3 3 k)
G E
B C
1 16 INCH OR MORE 2 2 2 1 1 1 1 1 1 1 2 1 16
P
NI
U T ’
M A S0 INCH OR MORE 1 1 * . . . . . * » . 1 3
B T
E ) §
R (1) 140 INCH OK MORE * . 0 * 0 * * . . . . . 1
N
o [ L9INCH OR MORE OF SNOW ||~ | ) . . o R 0 o o o . . P
Bl .
THUNDERSTORMS - 0 1 1 2 2 3 3 2 1 - . 15
D
AlT .A‘ 9¢° F OR MORE 0 . '
0 0 0 4 15 29 2% 1 1 0 0 86
Y|E| x
S{M| 1
Pl M
gl v 32°F OR LESS 1 0 0 0 0 0 0 0 0 0 0 1 2
RLM
A M . )
T .l‘ 11°F OR LESS 29 ) 23 13 2 0 0 0 1 9 .} 30 166
Ul g
R M
E|l u 0 0 0 0 0 0 0 0 0 0 1
M _ — — M|
* One or more occurrences during the period of record but average less than 0.5 day. (a) Sky cover is expressed in the range from 0 for no douds to 10
# Most recent of multiple occurrences. when the sky is completely covered with clouds. Clear, partly

T =riod fror ~ wuaty 1962 to December 1971. cloudy and cloudy are defined as average daytime cloudiness -
n( ( of 0-3, 4-7 and 8-10 tenths, respectively. ~
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COMBINED AIR DENSITY CORRECTION FACTORS Date: 04/04/94

(COMPRESSOR INLET CONDITIONS) Revision: 0

By: C. Mellen

Page: 1of 1

REFERENCE DENSITY 0.075 Ib/cu. ft.

m REFERENCE TEMP, = TJO°F
£ Elevation Elevation
m (Feet) Factor
w 5000 0991155 0977821 096913 0.948061 0921y 0.908559 0590017 0872217 0355114 083867 08228468 0207608 0.792924 0.778763 Pﬂ% 0.765102
4300 0.999591 0.99642 0.97741$ 0956226 0935831 0916383 0897682 0379728 0882478 0845992 0529932 0814563 0.799753 0785471 0.774408 oML
A 4600 1.008226 0.994663 09935521 0.944% 0943872 0924208 0.905346 0387239 0869842 0853115 0537018 0321518 0806581 0792178 078102 [1beg;.7- 4
4400 1.016762 1.003084 0.994167 0.97258S 0951862 0932032 0913011 0894751 0877208 0.860337 0844104 0328473 031341 0.798884 0787633 0.784569
4200 1.025298 1011504 1.002513 098079 0959833 0.939836 0.92067% 0.902262 083457 056756 085119 0835428 082038 0805591 0.794248 0791458
4000 1033833 1019928 1.010%%9 0988834 0967844 0.94768 09283 0.909773 0991938 0X74782 04858277 03423%3 0827067 0812298 0.300857 0.298047
a 3300 1.042369 10728346 1.019205 09597048 0975438 0933508 0.936005 0917288 0299299 0.382004 0.865363 0849738 0533398 0819004 0307459 0804536
) 3680 1.04749 103398 102413 1.001947 0.9%0629 0960199 0.940603 0921791 0903717 0886338 0369615 0853511 0537992 0s23028 0511436 0208589
m 3600 1.050904 . 1036767 1.027581 1.005213 0983328 0.963329 0.943669 0.924796 0.906663 0289227 0872449 0856293 OR40724 0825M 0814081 oA1224
3400 1.05944 1045198 1.035297 1.013377 0991916 097153 0951334 0932307 0914027 0.896449 0879538 0863M7 0847552 0832417 0820693 0817813
ﬂ 3200 1.067976 1.053608 1.0M4243 1021542 0999907 0972978 0.953999 0999819 0sNnM 0.903672 0836621 0570202 0854381 03U 0827308 0824402
m 3000 1.076511 1.062029 1052539 1.029706 1.007T798 0.986502 0.966663 094733 0928755 0910894 0293707 0871187 0861209 034553 0333917 0830991
N 2200 1.085047 1.07045 1060935 1037871 1015789 0.994626 0974328 0.954841 0.936119 0918117 0.900794 0284112 [13 et ] 0.852537 0.840529 053758
2600 1.093583 1.078%11 1.06928% 1.0460% 103719 1.002451 0.981992 0962353 0.943483 0925739 0.90783 0891067 0874966 0359243 0847141 0844169
w 200 1102118 1.087291 101627 , 10542 10N 1010278 0.989657 0.969964 0.950847 0.932%61 0.914966 0298022 0231654 086595 0353753 08%0758
2200 1.110654 10957112 1.085973 1.062%64 1099761 1.018099 0997322 09771373 0958211 0.9%9724 0922052 0.904977 0888523 0872657 0860366 0857347
a 2000 1119189 1104133 1094318 1.070529 1.047752 1025924 1.004988 0.984887 0.96557% 0.947006 0929138 0911932 0895351 0579363 0366978 0363936
1800 1127728 1112554 - 1.102664 1079693 1.058743 1.033748 1.012651 0.992%98 0972939 0.954229 0936224 0918887 0.90218 088607 oSN 0570528
1600 1136261 1.120978 umnn 1.006858 1.063733 1041572 1.020316 0.999909 0980303 0.961451 0943311 0925842 0.909008 0892776 0890202 02713
1400 1144796 112995 1.1193%6 1.095022 10M724 1.049396 1.02798 1.007421 0.987667 0.96R674 0.950%97 0932797 0915837 0.899483 0386814 0283702
1200 1153332 11371816 1121702 1.108187 1079715 1051221 1,.035645 1.014932 0.995031 0.975%96 0.957433 0939752 0922665 0.906199 0.393426 0.990291
1000 1.161867 1146237 1.136048 1111381 1.087706 1.065048 10433 1022443 1.00293 0.983119 0.964569 0946707 0929494 0912896 0.900038 089688
900 1170403 1.154658 114494 1119516 1.0956%6 1072869 1.050974 1.029955 1009759 0990341 091655 0953662 0936322 0919602 0.90668 0.903469
600 1178939 1163018 11574 11768 1103687 1.080694 1.058639 1037466 10724 0.997563 0978741 0.960617 0943151 0926309 0913262 0910058
400 1187474 111169 1161086 1135048 1111618 1.088518 1.066303 1.044977 1.024423 1.004736 0985828 0.967572097 0.949979 0973018 0919874 0.916647
m 200 1.19601 11992 1.169432 1.144009 1119689 1.096342 1073968 1.0524%9 1031952 1.012008 0.992914 437 0.956808 099722 0926486 [ X7<re ]
] 1.204545 118341 171 1152174 112766 1104167 1.081633 105 1.0916 1019231 ! 1 0.9%1431 0963636 0.946429 0933099 0929828
m Temperatwes Pactor —.NOaua& -.—g—— —._an— 11 u»—qL —._N;a_ —.—2—& —SQM\ —L -3*\ -b—a-— _— 9.3-3_— o.g&‘ Ptmm— .ai 0.929828
<20 14 -10 0 10 20 0 40 50 @ %0 90 100 108 110

TEMPERATURE (DEGREES F)

temperature factor:

ref. temp. +460
actual temp. +460
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NTS CONDENSATE DISPOSAL SUMMARY
REYXOLDS ELECTRICAL § ENGINCERING CO. INC.
X.0.No SUNNARY SHEET VBS Xo. )
ESTIRATE TYPE: R.O.N. REECO COST FOR OILY VATER DISPOSAL ESTIANTE o, REY. 0
_ §1h20
OATE : 6-10-04 : REF. FAX T0 BRUCE GARDELLA DATED &-8-94 °
A SKEET 1 OF 1
AREA : AREA 25 - YUCCA MOUNTAIN PROJECT TAKE-OFF W
DRG. No. B REVISION: EXTENDED W
QUANTITY||  LABOR COST MATERIAL COST EQUIPHENT COST e
PESCRIPTION .
waenowrs | Jeostmy  toral || ory jeostea) Tota ws/mslcosrml ToTAL TotTAL
"3 [CHARACTERIZATION OF VASTE § Lawu REQUIRED PRIOR TO ACCEPTANCE FOR D15P0
CHARACTERIZATION COST ONLY 10000
ANKUAL SAMPLING REQUIRED
ANUAL SAMPLING COST 3000
2 [orsposaL FEE 18 $0.15 PeR GALLON
3 INERCURY HAS OILY WATER SEPERATOR CAP. LLRE oF 3L WLONSIN"ILTI

4 OILY WATER PICKUP VWITH 1150 GALLON ¥ TRULX ONCE A VELD
ESTIMATED COST = $1.00 PER GALLON ‘

OIL IS RECYCLED

VASTE WATER GOES TO LAGOON

PRELIMINARY PREDECISIONAL DRAFT MATERIAL
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ATTACHMENT IV
Page: 1ofl
Date: 07/07/94

OIL ENTRAINMENT CALCULATION SPREADSHEET

COMPRESSED AR OR ENTRABMMENT CALOWRATION  Rev. OO

Oste: 04/20.04

Page 1 otV

St FINAL #N CASANLOO W) By € Maten
ASSUMPTIONS
** o Dased 00 Atles-Cepce data Tor & ppm. 2 88 gafiens)/ 1000 hrs- 1000 s
Barsty: Al €078 beuht OCie %4 90328 cvht
Operavons 2 piwits for Stwvsim $2 weetaivede 4180 annust hours hiotal)
29000 feet of tats! eacovaton §0.00% KC dapotiwon rate
2 vear s3cavaten Mespan
Al Susem Undecground .
Qow Schemacs Ak fow Sty MG gypeshion stte  Geruns
Ax gompressons M
150 ooy |
wchn @ 1600 sctm |
g § yrns 1584 t
uag fact 0.792 ! 2376
MHE ave & ppm .
— S6£-06 gutmvctm V78.4723 oAy * 165937 gim o ontaned & 0
negre! ateccodier
91 cookn $0 gegroas F 06
Tararne: sitercocier and .
Montwe separeier ' an
Coslescng hiter
" e 300N MC } 11 VSR 343798 g L4
ot omevaioit §  L:c
131 N2 0 o4 19mMeved By Mher
Cemsnds Compansnt &is Srreem Campanent Undsrground
. Suriace - UG snysned UC depactiva mia
ment. 030 lead facter
[ ' 3% [-1 % Ogvm Ao toncument
. —L Semang dsrvtnd
'l.uu.- [
1 90.00% - o3t leatege tete of YOS
[ ne 1 0% 21918230 0.4834362 grwm
__gctm
Fou 1 .
i e o " Oy * LY.
—tctm
—_— -oo! o1 e 72100804 ¢ 0885818 gvm
—tttm
Jrorcienng
00 0.7 AL 2.219004 0y * G 485818 gwm
—tm
* ” $60 2.291004 o8
400 ] L] 299004 By © 6518 ga.m 1000108 SBIT Praten
—tim
ang tools
—_ 1500 e 1263 08T . 2904978 3=
_itn
Aiceve wat
| 180, er 38 1AM R ¢ 6.208977 g requuss subtert ldtsatien
—tto Yot Ais Suesm Total Underground
HC antrained US farerition mia

SUNINe C $219e7 g

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

{2) Skycover s expressed in e g fiom 0 for no douds © 10
when the sky is completely oovered with douds. Clear, partly
doudy and doudy are defined 85 everage: daytime doudiness
of 0-3, 4-7 and 8-10 tenths, respectively.

PRELIMINARY PREDECISIONAL DRAFT MATERIAL



TVIIALVIA LAVIA TVNOISIDHATAd XAVNINT T

CALC No.: BABBDF000-01717-0200-00023 Rev. 01A

ATTACHMENT V
Title: North Portal Surface-Based Compressed Air System Analysis Page: 1ofl
Originator: C. L. Mellen Date: 07/07/94

OIL CONTENT OF COMPRESSED AIR

LA i it i
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