
FEDERAL SYNTHETIC MINOR NEW SOURCE REVIEW PERMIT 

ISSUED PURSUANT TO THE REQUIREMENTS OF 40 CFR PART 49 


The Pueblo of Sandia - Sandia Resort and Casino 


PERMITTING AUTHORITY: U.S. Environmental Protection Agency, Region 6 

PERMITEE: The Pueblo of Sandia 
Albuquerque, New Mexico 

PERMIT NUMBER: R6NSR-NM-001 

FACILITY NAME: Sandia Resort and Casino 

FACILITY LOCATION: 30 Rainbow Road N .E. 
Bernalillo County 
Albuquerque, New Mexico 
Latitude 35o12'23.32"N and Longitude 106o33'59.04"W 

Pursuant to the provisions of the Clean Air Act (CAA), Subchapter I, Part A (42 U.S.C. 
Section 7410(a)(2)(c)), and 40 Code of Federal Regulations (CFR) Sections 49.151 -49.161, 
the U.S. Environmental Protection Agency, Region 6 is issuing a Synthetic Minor New Source 
Review Permit for an existing operating source to the Pueblo of Sandia (Sandia) for its Sandia 
Resort and Casino. This permit places enforceable restrictions on the potential to emit of the 
source so that the provisions and requirements for major sources in 40 CFR §§ 52.21 and 71.2 
will not apply to the source. 

This authorization is for an existing stationary source consisting of three diesel-fired 
reciprocating internal combustion engine (RICE) units, seventeen natural gas-fired boilers, three 
existing diesel storage tanks, two new 4600kw stationary internal combustion engines (ICE), 
and three new diesel storage tanks at the Sandia Resort and Casino, located on the Pueblo of 
Sandia. Sandia is authorized to operate as a synthetic minor source in accordance with the terms 
and conditions set forth in this permit. Failure to comply with any term or conditions set forth in 
this permit may result in enforcement action pursuant to Section 113 of the CAA. The permit 
does not relieve Sandia of the responsibility to comply with any other applicable provisions of 
the CAA or other federal and tribal requirements. 

In accordance with 40 CFR § 49.159(a)(3), this synthetic minor new source review permit 
becomes effective upon issuance. 

tJcc . 18 2~ ls
Wrer?Stenger, Director Datef-

J 

Multimedia Planning and Permitting Division 
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I. PROJECT DESCRIPTION 

Sandia operates three existing diesel-fired RICE units, seventeen boilers, and three existing 
diesel storage tanks at its resort and casino in Albuquerque, New Mexico. This permit only 
authorizes the three existing RICE units to operate as emergency stationary RICE. Additionally, 
a new project will add two emergency Caterpillar 4000 kW diesel-fired ICE units and three new 
diesel storage tanks. The two new ICE units will comply with EPA's Tier II emissions standards, 
and will be used only for emergency events. The existing RICE units and new ICE units shall 
use low sulfur diesel of less than 0.0015% weight (wt.) sulfur content, and emissions limits for 
these units (EPN Numbers El - E5) are based on limited hours of operation as indicated in Table 
2 and the specific conditions of the permit. The emission limits for the seventeen boilers are 
based on the use of natural gas and each can operate continuously for 8760 hours per year. 

II. EQUIPMENT LIST 

The permit covers the following pieces of equipment: 

Table 1 

Equipment Type Emission Point 
ldenti fication 
Number (EPN) 

Construction Date, Serial 
Number, or Manufacturer 
Name 

Capacity 

2 new Caterpillar 4000Kw, 
Certified Tier II Model C-1750
4000Kw diesel-powered 
emergency stationary lCE 

E4,E5 2014 EXP XL 
106 NZS 

5646 BHP 

2 existing Detroit Diesel Model 
DOC 16V-4000 diesel-powered 
emergency stationary RICE 

El , E2 Serial# 0694871 & 0694868 2190 BHP 

l existing diesel-powered 
emergency stationary RICE 
Model: MTV-1000 

E3 Serial# 2033753 1676 BHP 

13 natural gas-fired boilers, each 
having a heat input rate of 
2.07MMbtu/hr 

B1 
Lochinvar 2.07 MMbtulhr 

each 

4 natural gas-fired boilers, each 
having a heat input rate of 
0.99MMbtu/hr 

82 Domestic hot water boilers 
Lochinvar 

0.99 MMbtu/hr 
each 

3 existing diesel storage tanks D-TK Diesel storage 1,000 gallons 
each 

2 new 410 gallons diesel tanks Diesel storage 410 gallons 
each 

1 new 12,000 gallon diesel tank Diesel storage 12,000 gallons 
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III. REGULATORY APPLICABILITY 

1) The applicant is limited through this synthetic minor pem1it under 40 CFR § 49.1 58 to 
meet the standards and limitations and emissions in Table 2. The total emission limits 
from this fac il ity for all emission units shall be less than the applicable Part 71 major 
source threshold of 100 tpy and below the NSR major source threshold of 250 tpy for all 
NSR pollutants. 

2) The pennitted emissions from the facility listed in Table 2 of this permit do not include 
emergency events. An emergency event is a sudden unexpected event or series of events 
that will need immediate response to avoid further damage to property, people and the 
environment [e.g., power for critical networks or equipment, including power supplied to 
portions of the facility, when electric power from the local utility (or the normal power 
source) is interrupted, or for power use to pump water in case of a fire or flood]. 

3) The three existing stationary RICE (E 1, E2, and £3) shall comply with the applicable 
requirements for emergency stationary RICE, as set forth in 40 CFR Part 63, Subpart 
zzzz. 

4) The two new stationary emergency ICE (E4 and E5) shall comply with the applicable 
requirements for emergency stationary internal combustion engines, as set forth in 40 
CFR Part 60, Subpart IIII. 

5) The boilers are below the fuel combustion rates for any applicable new source 
performance standard at 40 CFR § 60.40 (a), (b), or (c), and the emission rates are 
estimated on an annual fuel rate of 265, 118 MSCF pipeline quality natural gas. 

6) The issuance of this permit does not provide relief for any federal applicable regulations 
that the faci lity may have been subject to prior to issuance of the permit, including 40 
CFR Parts 52, 60, 63, or 71. 

IV. GENERAL CONDITIONS 

1) This permit and any required attachments shall be retained and made available for 
inspection upon request at the site. 

2) The Permittee shall abide by all representations, statements of intent and agreements 
contained in the application submitted by the Permittee. The EPA shall be notified ten 
( 1 0) days in advance of any significant deviation from the permit application as well as 
any plans, specifications or supporting data furnished to EPA. 

3) The Permittee shall comply with all conditions of this permit, including emission 
limitations that apply to the affected emissions units at the permitted source. 
Noncompliance with any permit term or condition is a violation of the permit and may 
constitute a violation of the Clean Air Act and is grounds for enforcement action and for 
a permit termination or revocation. 
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4) The permitted source must not cause or contribute to a National Ambient Air Quality 
Standard (NAAQS) violation or in an attainment area, must not cause or contribute to a 
Prevention of Significant Deterioration (PSD) increment violation as described in 40 
CFR § 49.155(a)(7). 

5) Issuance of this permit does not relieve the Permittee, the owner, and/or the operator of 
the responsibility to comply fully with all other applicable Federal and Tribal rules, 
regulations, and orders now or hereafter in effect. 

6) It is not a defense for the Permittee, in an enforcement action, to claim that it would have 
been necessary to halt or reduce the permitted activity in order to maintain compliance 
with the conditions of this permit. 

7) For proposed modifications, as defined at 40 CFR § 49.152(d), that would increase an 
emissions unit's allowable emissions of a regulated NSR pollutant above its existing 
permitted annual allowable emissions limit, the Permittee shall first obtain a permit 
modification pursuant to 40 CFR § § 49.154 and 49.15 5 approving the increase. For a 
proposed modification that is not otherwise subject to review under major NSR or under 
the program established under 40 CFR Part 49, such proposed increase in the annual 
allowable emissions limit shall be approved through an administrative permit revision as 
provided at 40 CFR § 49.159(f). 

8) At such time that a new or modified source at the permitted facility or modification of the 
permitted facility becomes a major stationary source or major modification solely by 
virtue of a relaxation in any legally and practically enforceable limitation which was 
established after August 7, 1980, on the capacity of the permitted facility otherwise to 
emit a pollutant, such as a restriction on hours ofoperation, then the requirements of40 
CFR § 52.21 shall apply to the source or modification as though construction had not yet 
commenced on the source or modification. 

9) Revise, Reopen, Revoke and Reissue, or Terminate for Cause: The permit may be 
revised, reopened, revoked and reissued, or terminated for cause pursuant to 40 CFR § 
49.155(a)(7)(iv). The filing of a request by the Permittee for a permit revision, revocation 
and reissuance, termination, or ofa notification ofplanned changes or anticipated 
noncompliance does not stay any permit condition. The EPA may reopen a permit for a 
cause on its own initiative, e.g., if the permit contains a material mistake or the Permittee 
fails to assure compliance with the applicable requirements. 

10) Severability Clause: The provisions ofthis permit are severable, and in the event of any 
challenge to any portion of this permit, or ifany portion is held invalid, the remaining 
permit conditions shall remain valid and in force. 

11) Property Rights: The permit does not convey any property rights of any sort or any 
exclusive privilege. 
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12) 	 Information Requests: The Permittee shall furnish to the EPA, within a reasonable time, 
any information that the EPA may request in writing to determine whether cause exists 
for revising, revoking and reissuing, or terminating the permit or to determine compliance 
with the permit. For any such information claimed to be confidential, the Permittee shall 
also submit a claim of confidentiality in accordance with 40 CFR Part 2, Subpart B. 

13) 	 Inspection and Entry: The EPA or its authorized representatives may inspect the 
permitted facil ity during normal business hours for the purpose of ascertaining 
compliance with all conditions of this permit. Upon presentation of proper credentials, 
the Permittee shall allow the EPA or its authorized representatives to: 

a) 	 Enter upon the premises where a source is located or emissions-related activity is 
conducted, or where records are required to be kept under the conditions of this 
permit; 

b) 	 Have access to and copy, at reasonable times, any records that are required to be kept 
under the conditions of this permit; 

c) 	 Inspect, during normal busine.ss hours or while the source is in operation, any 
facilities, equipment (including monitoring and air pollution control equipment), 
practices, or operations regulated or required under this permit; 

d) 	 Sample or monitor, at reasonable times, substances or parameters for the purpose of 
assuring compliance with this permit or other applicable requirements; and 

e) 	 Record any inspection by use of written, electronic, magnetic and photographic 
media. 

14) 	 Permit Effective Date: This permit is effective immediately upon issuance unless 
comments resulted in a change in the draft permit, in which case the permit is effective 
30 days after issuance. 

15) 	 Permit Transfers: Permit transfers shall be made in accordance with 40 CFR § 49.159(f). 
The Air Program Director shall be notified in writing at the address shown below if the 
Permittee is sold or changes its name. 

U.S. Environmental Protection Agency 

Region 6 Air Permitting, 

Multimedia Planning and Permitting Division 

Tribal Air Permitting, 6MM-AP 

1445 Ross Ave 

Dallas TX 75202 


16) 	 This permit will become invalid for the new construction unless construction commences 
within 18 months after the effective date of this permit or the Permittee discontinues 
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construction activities for 18 months, or if the Permittee does not complete construction 
within a reasonable time. 

V. 	 SPECIAL CONDITIONS 

1) 	 The emission limits set forth in Table 2 below are based on the calculations provided in 
the August 12~ 2014 permit application. 

Table 2 
Emission Limits and Standards 

Equipment 
Description 

(EPN)* Standard or Emission Limit Cumul;1tive 
Emissions4 (for all 

EPN) in tpy 
3 RICE Units 
Diesel Fuel1 

El, E2 ,E3 1. Each RICE unit is limited to l 00 hours per year, 
based on a 12-month rolling average, for the 
purposes specified in 40 CFR § 63.6640(t)(2)(i) 
through (iii), as further limited by 40 CFR § 
63 .6640(t)( 4). 

2. Use of ultra-low sulfur diesel not to exceed 
0.0015 wt% sulfur. 

3. Work practice standards for maintenance and 
operation of the engines. 

NOx=6.48 
SOz= 0.004 
PM= 0.33 
PMio=0.33 
PM2s""0.33 
co = 5.96 
voc = 0.78 

2New 
Caterpillar ICE 
Units 
Diesel Fuel1 

E4, E5 l. Each ICE unit is limited to I 00 hours per year, 
based on a 12-month rolling average, for the 
purposes specified in and limited by 40 CFR § 
60.42ll(t)((1) - (3). Testing of the engines is to 
be less than one hour per event. See Special 
Conditions V.3 and V.4 ofthis permit. 

2. Use of ultra-low sulfur diesel not to exceed 
0.001 5 \S,.t. %sulfur. 

3. Work practice standards for maintenance and 
operation of the engines. 

NOx= 8.2 
so2 = o.o5 
C0=0.75 
PM=0.07 
PM10=0.07 
PM2.s=O.O? 
VOC=0.08 

Boilers 1-172•3 Bl, B2 1. Use of pipeline natural gas. 
2. Monthly rate of22.1 MMSCF based on a 12-month 

rolling average. 
3. No visible emissions. 
4. Work practice standard for maintenance of the 

boilers. 

NOx = 13.26 
so2 = o.o8 
PM= 1.0 1 
PMJO= I.Ol 
PM2.s=I.Ol 
voc = 0.73 
co = 11. 14 

Diesel Storage 
Tanks3 

D-TK I. Low sulfur diesel < 0.00 15 wt.% sulfur 
2. Fi ll ing rates not to exceed an annual 12- month 

roll ing average of457,8 12 gallons. 

voc :S0.82 

* Emission Point Number 

I) Emission rates are based on a maximum diesel input of 457,812 gallons for all generators and are for 
non-emergency use. 

2) Cumulative emissions based on the natural gas used for the boilers. These are insignificant emission 
units that do not require monitoring for individual boiler operations . . 

3) Insignificant emissions and units will not require monitoring for emissions. Emissions will be 
calculated based on diesel filling rates not to exceed 457,812 gals/year for all tanks. 

4) Cumulative emissions for the specific category of units and EPN 
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2) Readiness testing includes. maintenance, startup and shutdown for EPN El , E2, £3, E4 
andES. E l , £2, and E3 must meet the requirements of 40 CFR § 63.6640(f) while £4 
and ES must meet the requirements of 40 CFR § 60.4211 (t). 

3) The operation for readiness testing for EPNs E4 and E5 shall take place only during 1:00 
pm- 3:00pm, and will be less than one hour per event test per engine. EPNs £ 4 and E5 
shall be tested sequentially and not combined with the other engines to ensure that the 
one hour N02 NAAQS is not exceeded. 

4) The owner/operator shall only conduct readiness testing for EPNs El  E5, during days 
when the hourly ambient N02 level measured by the N02 air quality monitor in 
Bernalillo-Albuquerque County operated by the City of Albuquerque is 53 ppb or lower. 
Readings are available at: http://www.cabq.gov/airquality/today~-status and should be 
recorded prior to any testing. 

5) EPNs E4 and E5 are Tier II certified, and must meet the applicable requirements of40 
CFR Part 60, Subpart IIII, including the compliance requirements set forth in 40 CFR § 
60.42 11. EPNs E4 and ES shall only be operated as emergency stationary ICE, in 
accordance with 40 CFR § 60.4211 (f). 

6) The annual emission limits in Table 2 are estimates from the operation of the emission 
units and include periods ofmaintenance, startup and shutdown. 

7) For the all the engines and any respective control system, the Permittee shall follow the 
manufacturer's maintenance schedule and procedures to ensure good air pollution control 
practices for minimizing emissions. 

8) Emissions shall be calculated based on AP-42 factors for the boilers (EPNs B1 and B2) 
utilizing natural gas, and using manufacturer's data for the RICE and ICE units using 
ultra low sulfur diesel (EPNs E1-E5). 

9) The emissions from the new 12,000 gallon diesel-storage tank (D-TK) shall be calculated 
using the method in Appendix A of this permit. The combined annual diesel deliveries to 
the all storage tanks shall not exceed 457,812 gallons per year based on a 12-month 
rolling average. 

VI. MONITORING AND OPERATIONAL REQUIREMENTS 

1) For EPNs El  E5, operate and maintain the equipment according to the manufacturer 's 
recommendations. 

2) For EPNs El  E5, monitor and document the N02 level in Bernalillo County and time 
period when the readiness tests are performed, pursuant to Specific Conditions V.3 and 
V.4 of this permit. 
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3) For EPNs E1 - E5, monitor and record the hourly use, operation, startup and shutdown 
and readiness tests. Compliance with the annual rate shall be calculated monthly as the 
sum of each consecutive month period. Compliance for the consecutive 12-month roll ing 
average shall be demonstrated monthly by adding the total for the most recently 
completed calendar month to the individual monthly totals for the preceding 11 months. 

4) El -E3 must meet all applicable requirements 40 CFR Part 63 , Subpart ZZZZ for 
emergency stationary RICE, including the monitoring and operational requirements of 
Table 2d, section 4, and the requirements in 40 CFR § 63.6625(e) and (f). 

5) E4 and E5 must meet all applicable requirements of 40 CFR Part 60, Subpart IIII for 
emergency stationary ICE, including the requirements in 40 CFR § 60.4209 and the 
monitoring requirements specified in 40 CFR § 60.4211. 

6) For EPNs B 1 and 82, monitor natural gas fuel rates on a monthly basis, and calculate fuel 
usage based on a 12-month rolling basis to determine compliance with the annual limit in 
Table 1. Compliance for the consecutive 12-month rolling average shall be demonstrated 
monthly by adding the total for the most recently completed calendar month to the 
individual monthly totals for the preceding 11 months. 

7) For EPN D-TK, monitor the diesel fuel fill ing rates, and for EPNs E l - E5, monitor the 
fuel to the diesel engines on a monthly basis, and calculate the 12-month rolling average 
for compliance with the annual limits in Table 2. The 12-month rolling average should 
be computed as stated in monitoring requirement V.6. 

8) The Permittee shall obtain certification from the fuel supplier with each shipment of 
diesel fuel to certify the name of the fuel supplier, the volume delivered, and the sulfur 
content of the fue l. 

VII. RECORDKEEPING REQUIREMENTS 

1) Maintain records of the natural gas flow rate in MMSCF to the boilers using the natural 
gas flow meter on a monthly basis. 

2) For EPN El - E3, maintain records as required for emergency stationary RICE, as 
required by 40 CFR § 63.6655(t). For EPN E4- E5, maintain records as required for 
emergency stationary ICE, as required by 40 CFR § 60.4214. 

3) Maintain records detailing the amount ofdiesel fuel used by EPN E1 - E5 on a calendar 
basis not to exceed 457,812 gallons of ultra-low sulfur diesel (not to exceed 0.0015% 
sulfur by weight). Sulfur content of diesel will be determined either from vendor 
information or by annual sampling. 

4) Maintain all maintenance records of the engines and boilers to ensure good pollution 
practices. These records shall be kept on-site. 
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5) Record the time periods when the generators associated with EPN El  E5 provide power 
to the grid. 

6) The Permittee shall submit records ofemergency events utilizing the emergency 
generators. These events should include the date, time period, fuel rates and emissions 
for each event. 

7) All records shall be retained for a minimum of 5 years from the time such record was 
created. 

VIII. REPORTING REQUIREMENTS 

Reports should be sent electronically to EPA Compliance and Enforcement Division at 
R6TribalNSRCompliance@epa.gov with a copy to R6AirPermits@epa.gov . The subject line on 
the report must have "Compliance Report for Sandia, Permit No. R6NSR-NM-001, and the type 
of report (annual, emergency etc.) 

1) 	 The Permittee shall promptly submit to EPA a written report of any deviations of 
emission or operational limits and a description of any corrective actions or 
preventative measures taken. A "prompt" deviation report is one that is date marked 
via electronic mail 
a) Thirty (30) days from the discovery of a deviation that would cause the 

Permittee to exceed the facility-wide emission limits if left un-corrected for 
more than five (5) days after discovering the deviation; and 

b) 	 Twelve (12) months from the discovery of a deviation of recordkeeping or 
other permit conditions that do not affect the permittee's ability to meet the 
facility-wide emission limits. 

2) 	 The Permittee shall submit records of emergency events utilizing the emergency 
engines and associated generators. These events should include the date, time period, 
fuel used and emissions for each event. 

3) 	 The Permittee shall submit an annual report documenting the twelve (12) month 
annual emissions and/or li'mits for each previous calendar year to EPA no later than 
April 1st (the Annual Report). For the first calendar year the Permittee shall submit 
the cumulative fac ility-wide limits. If there were no deviations from the permit 
limits, then the Annual Report shall document that no operational restriction has been 
exceeded. 

4) 	 The Permittee shall submit certified vendor report(s) of sulfur concentration in the 
diesel and the quantities delivered to the facility. An annual average sulfur emissions 
in the diesel should be calculated, as well as the 12-month rolling average. 

5) · Annual emissions shall be calculated using the emission equation below: 
E = EF x OP x Hr x K 
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Where: 
E = pollutant emissions in tons/year 
EF = emission factor 
OP = operational rate such as the BHP of the engines or MMBTU/hr for natural gas 
Hr = Number ofhours of operation/year 
K = 1 ton/2000 lbs for conversion from pounds per year to tons per year. 

a. 	 For the diesel engines use the manufacturer-specific factors. Emission factors 
from the manufacturers' specification sheets and the AP-42 factors are 
included in Appendix B. 

b. 	 For sulfur emissions, use the annual% sulfur in the diesel fuel purchased. 

c. 	 For the boilers, use the 12-month rolling average natural gas usage and the 
AP-42 factors in "Emission Factors for Criteria Pollutants," Fifth Edition, 
Chapter 1, Table 1.4-2. 

6) 	 Provide any other reports, as requested by EPA. 

Table of Acronyms 
bhp Brake Horse Power 
Btu/hr British Thermal Units per Hour 
CFR Code of Federal Regulations 
CH4 Methane 
co Carbon Monoxide 
dscf Dry Standard Cubic Foot 
FIP Federal Implementation Plan 
FR Federal Register 
HHV High Heating Value 
HAP Hazardous Air Pollutants 
hr Hour 
ICE Internal Combustion Engine 
kW Kilowatt 
lb Pound 
lb/yr Pounds Per Year 
MMBtu/hr Million British Thermal Units per Hour 
NSPS New Source Performance Standards 
NOx Nitrogen Oxides 
PSD Prevention of Significant Deterioration 
PTE Potential to Emit 
RICE Reciprocating Internal Combustion Engine 
SCF Standard Cubic Feet 
tpy Tons per Year 
voc Volatile Organic Compounds 
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APPENDIX A 


EMISSIONS FROM FIXED ROOF TANKS 


(Eq. 7) 

where: 

Ln· = working loss. lbs/yr 

Mr = average vapor molecular weight, lb/lb-mole 

[See Appendix 1 for vapor molecular weight ofselected materials] 

P r:4 = 	 true vapor pressure of stored liquid at average liquid surface 
temperature, psia 

[See Appendix 1 for true vapor pressure of selected materials] 

Q = annual throughput, Mgallon/yr 

Ks = turn over factor, dimensionless, dependent of annual throughput. Q 

r.Mgallow)Tj, and tank capacity, c rMgallonsJ. K_,.. is calculated as 
follows: 

If Q!C :5.36 then Ks= 1.0 


If Q!C > 36 then 


K _ 180*C+Q 
(Eq. 8).\'- 6 *Q 

Kp = working loss product factor. dimensionless, Kp =0.75 for crude oil 
and Kp =1.0 for other materials 
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Standing Loss - Fixed roof tank standing loss can be estimated from: 

~Eq. 9) 

where: 

Ls = standing storage loss. lbs/yr 

u· = number of days of the year that the tank is used to store liquid 
material. This number must not be more than 365 days. If not 
known. assume 365 days. 

Vr- = vapor space volume can be calculated as: 

r~· 66.S4 *C + r ~ (Eq. 10) 

where: 

c = tank capacity, Mgallons 

vF = vapor space function, depending on tank diameter 

{See Appendix 2 for selected vapor space function] 

w,. = vapor density, lb/fe 

{See Appendix 1 for vapor density ofselected materials] 

KE = vapor space expansion factor, dimensionless 

[See Appendix 1 for vapor space expansion factors for selected 
materials] 

Ks = vented vapor saturation factor. dimensionless, can be calculated as 
follows: 

K --------------- (Eq. 11) 
s - 1+ ( SA * H ) + ( sB• D ) 

where: 

St. Ss = vapor saturation functions 

[See Appendix 1 for vapor 
selected materials] 

saturation function of 

D = tank diameter. ft 

H = tank height, ft 
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SPECIAL CASES 

For horizontal tank : 

H*D~ 
1~, =-- (Eq. 10 -n)

2 
and 

K
5 

- 1 (Eq. 11 - n) 
- 1+ (0.0265 *lb *D ) 

(Eq. 10 - b) 

For rectangular tank: 

and 

where: 

K - 1 (Eq. 11 - b) 
s- 1+ (0.0133 *lb *H) 

side 1 and side 2 of rectangular tank. ft 

= tank diameter. ft 

= tank height. ft 

P1:~ = 	 true vapor pressure of stored liquid at average liquid surface 
temperature, psia 

{See Appendix 1 for true vapor pressure ofselected materials) 
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APPE\DL\ 1- Proprrtirs and Paramrtrn for Srlrrtrd \1atrrial\ 

Product 
Chflliul::\alllf CAS 

r~por Uquid 
Dtuli~· Pn r, Kr SA Sa 

SmaD Tauk loss hcto~ 

c~re:ot:• 1 ( odt lh· 1 Wr Wt ( I ~ I b 

Crude Oils 001 Cruoe oil (RVP5) :l.l 0028 7.10 3.181 0061 0.094 0.0843 00115 2.863 0.378 0084 

Petro~eum Oist 002 Disti1a1e fuel~ #2 130 0.00018 7. 10 o.oon 0.000 13 0.034 0.0002 0.00003 0.0241 0.0009 0.0002 

Petro:eum Dist 003 Res.ooato'l ~ 100 0.000002 7.W 0.00005 0.00003 1 0.034 0.000001 0.0000002 0.000241 0.00001 0.000001 

Petro:eumDist 001 Jet nap!l:tla (JP-4) 80 0.02 6.40 1.419 0.025 0.056 0.0376 0.0052 2.725 0.162 0038 

Petro!eum0is1 005 Jetker~ 1ln 0.0002 7.00 0.0098 0.00017 0.034 0.0003 0.00004 0.0306 0.00 11 0.0003 

Petro:eum Oist 006 Gasol:ne (RVP 6) 69 0.04 5.60 3.275 0.063 0.091 0.0858 0.0119 5.423 0.522 O.C87 

Petro:eum Oist 007 Gasofr.~ (RVP 7 J 68 0.047 5.60 3.880 0.076 0.106 01028 0.0141 6.332 0.714 0.103 

Petro:eum Oist 008 Ga!.olne (RVP 81 68 0.054 5.60 4.494 0.091 0.118 0.1191 0.0163 7.334 0.918 0.119 

Petro~eumOist 009 Gasol.ne (RVP 9) 67 0.061 5.60 5.116 0.107 0.134 0.1356 0.0186 8.226 1.171 0.136 

Petro:eumOist 010 Gasotne (RVP 10) 66 0.067 5.60 5.744 0.123 0.143 0.1522 0.0209 9699 1.379 0.152 

PetrO'.ell!l Oisl 011 Gasot:ne (RVP 11 ) 65 0.074 5.60 6.379 0.141 0.174 0.1691 0.0232 9.952 1.835 0.169 

Petro~eum Dis! 012 Gas«ine (RVP 12) 64 0.08 5.60 7.020 0.161 0.199 0.1860 0.0255 10.783 2172 0.186 

Petro:eum DiSt 013 Gaso!ine(RVP 13) 62 0.084 5.611 7.667 0.1&2 0.229 0.2032 0.0278 11408 2.764 0.203 

APPE='DLX 2 - Stoa·ag~ T ank FaC'tors by Dlam~t~a· 

TA.XK 

DIA.\U:TIR 

(ft) ~c I 
Ext~t'tlal Roof 

I 
Fr 

Kit J Poutoou 1 Doubt~ 

FLOATI:\'G 

I ~t II 
Ko KR 

I 

I 

Iut~a·ual Roof 

Fr 

Bolr•d I W • ld•d 
I 
1 

Ko 
I 

So 

Bolt•d 1 Bolded 

FIXED 

ROOF 

\"y 

10 0.0 20.1 

12 0.0 20. 1 

14 0.0 20.1 

16 0.0 20.1 

18 0.0 20.1 

20 0.0 20.1 

22 0 .0 20.1 

24 0 .0 20.1 

26 0 .0 20 .1 

28 0 .0 20.1 

30 0 .0 20.1 

32 0.0 20.1 

34 0.0 20,1 

36 0.0 20.1 

36 0 .0 20.1 

40 0 .0 20.1 

42 0.0 20.1 

44 0 .0 20.1 

46 0 .0 20.1 

48 0.0 20.1 

1628.6 

1630.2 

1631.8 

1633.4 

1635.1 

1636.8 

1636.5 

1640.2 

1641.9 

1643.7 

1645.5 

1647.3 

1649.1 

1650.9 

1652.8 

1654,7 

1656.6 

1658.5 

1660.4 

1662.4 

1634.5 

1634.8 

1635. 1 

1635.5 

' 1635.8 

1636.2 

1636.6 

1637.1 

1637.6 

1636.1 

1636.7 

1639.2 

1639.8 

1640.5 

1641.2 

1641.9 

1642 .6 

1643.4 

1644.2 

1645.0 

0.0 

0.0 

0.0 

0.0 

0 .0 

0.0 

0.0 

0 .0 

0 .0 

0 .0 

0 .0 

0 .0 

0 .0 

0 .0 

00 

0.0 

0.0 

0.0 

0.0 

0 .0 

0.100 

0 .083 

0 .071 

0 .063 

0 .056 

0.050 

0.045 

0.042 

0.036 

0.036 

0 .033 

0 .031 

0 .029 

0.028 

0 .026 

0 .025 

0.024 

0.023 

0.022 

0 .021 

6 .7 

6 .7 

6.7 

6 .7 

6.7 

6 .7 

6.7 

6 .7 

6 .7 

6 .7 

6 .7 

6.7 

6.7 

6.7 

6 ,7 

6.7 

6.7 

6 .7 

6 .7 

6 .7 

245.5 

24 5.3 

245.6 

24 6.4 

247.6 

249.3 

251.5 

254.1 

257.2 

260 .8 

264.9 

269.4 

274.4 

279.9 

285.8 

292.2 

299.1 

306.4 

3 14.3 

322.5 

244.5 

243.9 

243.7 

243 .9 

244 .5 

245.5 

246.8 

248.6 

250.8 

253.3 

256.2 

259.6 

263.3 

267.4 

271 ,9 

276.9 

282.2 

287.9 

293.9 

300.4 

0 .14 0 .2 

0 .14 0 .2 

0 .14 0.2 

0 .14 0 .2 

0 .14 0 .2 

0 .14 0 .2 

0.1 4 0.2 

0. 14 0.2 

0.14 0.2 

0.14 0.2 

0 .14 0 .2 

0 .14 0.2 

0.14 0 .2 

0 .14 0 .2 

0 .14 02 

0 .14 0 .2 

0.14 0 .2 

0 .14 0 .2 

. 0.14 0.2 

0.14 0.2 

54 

93 

148 

220 

3 14 

430 

573 

744 

946 

1181 

1453 

1763 

2115 

25 10 

2952 

3443 

3986 

4583 

5237 

5950 
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FEDERAL SYNTHETIC MINOR NEW SOURCE REVIEW PERMIT 

R6NSR-NM-001 


APPENDIX B 


EivliSSION FACTORS FOR THE GENERATORS 


DIESEL GENERA TOR SET 


Image Shown may not re11ect actual package 

STANDBY 
4000 ekW 5000 kVA 
60Hz 1800 rpm 12470 Volts 
Caterpillar is leading the power generation 
Market place with Power Solut1ons engineered to 
deliver unmatched flexibility, expandab11ity, 
reliability. and cost-effectiveness. 

FUELJEMISSIONS STRATEGY 
• EPA Certified for Stationary Emergency 

Applications (EPA Tier 2 emissions level) 

DESIGN CRITERIA 
• The generator set accepts 1 00% rated load In 

one step per.NFPA 110 and meets ISO 8528..S 
transient response. 

FULL RANGE OF ATTACHMENTS 
• Wide range of bolt-on system expans1on 
atta::hments, factory designed and tested 

• Flexible packaging ophons for easy and cost 
effective installation 

SINGLE-SOURCE SUPPLIER 
• Fully prototype tested with certified torsonal 
vibration analysis ava1lable 

CAT C175-20 DIESEL ENGINE 
• Reliable, rugged, durable des.gn 
• Four-stroke diesel engine combines consistent 
performance and excellent fuel economy with 
minimum weight 

CAT SR5 GENERATOR 
• Designed to match performance and output 
charactenstics of Cat diesel engtnes 

• Single point access to accessory connections 

CAT EMCP 4 CONTROL PANELS 
• Simple user friendly interface and naVIgatiOn 
• Scalable system to meet a Wide range of 
customer needs 

• Integrated Control System and CommuniCatiOns 
Gateway 
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FEDERAL SYNTHETIC MINOR NEW SOURCE REVIEW PERMIT 

R6NSR-NM-001 


Technical Data 
....,..._r-..~ 

Open Generator Set· 1800 rpm'60 Hz/12 470 Volts r OM8854 J 
Stationary EIT1IIf'gency (EPA Tier 2) "-'....~.. J... >..>--""' 

IG-nerator Set P.ckage Performance 

Gensel Power rating@ 0.8 pf 
Gensel Power Rating WllhOL.t fan 

5000 kVA 
4000 e+<W 

Fuel Consi.A'I'l'tion 

100% Load v.lth fan 1039.3 L/hr 274.6 Gallhr 

75% Load Yoill fan 770.6 Llhr 203.6 Gallhr 
00% Load with fan 6150 Uhr 162.5 Gallhr 

nletAir 

CombustiOfl Blr net now rate 339.1 m•rnin 11975 dm 
Exhaust System 

Exhaust stack gas temperacure (engine oiA) 

EJchal.l!d gas llow rate 

Exhaust system badq)resslre (maximum alowable) 

473.9 "C 885 "F 
871.4 m1knin 30771 dm 

6.7 kPA 26.9 In water 

He• R...c;tion 

Heat reJedion to coooiiWit (total) 2148 kW 122133 Bhimtn 

Heat rejeCtion to exhaust (total) 3928 kW 223338 Btlimtn 

Heat rejection to aftercnolef 447 kW 25437 Btlimln 
Heet rejeCtion to amosphere from ~lne 304 kW 17303 Btu/min 
Heat reJ8Ctlon to atmosphere from generator 197 kW 11213 Btlimtn 

Abmator 

Motor startr1g capablliy ®30% voltage dip 10728 skVA 

Frame 3055 
Temperature Rise 130 "C 234 "F 

~ubeSystam 

Sunp refit with fdter 675 L 178.3 gal 

Emllslons (Nominal)~ 
NOc gklp-hr 5.07 ghp-hr 

COgllp-hr 0.52 (ttlp-hr 

HCoJtl>-hf 0.17 ghp-hr 

PM~p.hr 0 04 glhJ>-hr 
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OENaTPCIWI!R wmtOUffAH 
-T\.OjiO .. 4,000.0 

100 
l .-0 
76 

2tOO.O 
60 

1.-.o 
H 10 

ENGINE I'OVIoER BHP $,600 oeo 28$3 1417 $71 
TOTAl NO.ot lAS 1.021 GIHR 37883 :!0711 8964 • 314 1.120 
TOTAl CO GIHR 3811 •oes e ,s, 7355 3,0111 

TOTAlHC GIHR lS. JU 010 ez• 681 
PAATioiATTER GIHR 3108 2<~ 1 18-:) 7 1~3 1790 
TOTAl NOX (ASNOZ) tcORR 5%02} ~ 31.. 5 34307 , ~017 11101 t.•ae • 
TOTAl CO (CORR 5'10 021 lo'G/'itoO zet1 QO 11101 ~· 1.~30 

TOTAlHC (CORRS'IO OZI IIKli'MI 23 1 189 8117 1108 301 e 
PART MATTER (CORR 5 '10 011 MGI'IMJ 20 7 223 zoe 3H 101 
TOTAL NOX AS NOZ! CORR S% 02 """'- , 551 1875 013 s-• 729 
TOTAl CO (CORRS%02} - 215 307 873 .~, 1,202 
TOTA LHC CORRS'!Io OZ 43 5' 130 318 503 
TOTAL NOX (AS N02) GIHP .... R 081 7.25 351 308 •n 
TOTAL CO GIHP-HR 005 086 325 18.1 528 
TOTAL HC GIHP+IR 008 007 0 21 0:11 1.23 
PART MATTER GIHP.HR 008 000 0 08 01' 031 
TOTAL NOll (AS N02) LEIMA 8HZ 07 00 2701 ge; e.zz 
TOTAL CO LMIR 790 901 20-cll Sit 885 
TOTALHC L.M1R 078 070 1 » 1112 15' 

PAIH MATTER llllhR 008 0 5' 0<0 030 o.J8 

FEDERAL SYNTHETIC MINOR NEW SOURCE REVIEW PERMIT 
R6NSR-NM-001 

Emissions Data 

RATED SPEED POTENTIAL SITE VARIAnON: 1800 RPM 

-


RATED SPEED NOMINAL DATA: 1800RPM 

OENSETI'OMRIMTHOUT FAH EKW ·-· 3.-.o 2.000 0 1,0000 4000 
~CEMTlo.t.O ,. 100 76 60 26 10 
ENOlNE POWER 8HP M-e ·· 28$3 1 427 571 
TOTAL NOX (AS NOZ) GIHR 31,508 25.851 a 320 3,85' 2,350 

TOTAL CO GIHR 2 010 2.289 5 1<0 I :!08 I 875 
TOTALHC GIHR zoo 230 •so 019 525 
TOTAL C02 KGIIIR 1 ,870 2 la:l 1 7J2 ISS ... 
PART MATTER GIHR 221 I 1758 128 I litO -n • 
TOTAL NOX (AS N01J IIXUIR S'!lo 021 MG/NM 3 2.0$3 1 2.86H 11N1 V:!OI 114 7 0 
TOTAL CO IIXUIR S..OZI MGINMJ U9 s 2C13 0700 l\1 ' a:sso 
TOTALHC (CORR 5'!.02) ~ 1H 217 52 • 1115 2200 
PART MATTER (COIUl 5'!1. 021 MOINM3 1•• 159 -... 23 4 575 
TOTAL NOX (AS N021 (COIUI5~02 PPM 1113 1381 <53 607-TOTAL CO (COAR ~- 011 """ 120 193 5'1 251 

TOTAL HC (COAR )'!1.021 PPM 32 41 01 7&0 •23 
TOTAL NOX lAS NOl) <a!P-HR s 17 60< 2 113 2 ) 7 4 . \2 

TOTAL CO <a!P·HR OH 0$3 1&1 0112 2.14 
TOTALHC GA1P.HR o.os 0.08 0 18 043 0 vz 
PART IIIATTER GIHP·HR o.o• 00< 0 OS ooe 0.22 
TOTAL NOX (AS N02) lSIHR OVIO 5$.55 18 3< acr. 5.18 
TOTAL CO l8/HR 443 5()0 11 )) ZN 3.69 
TOTAlHC L81HR 050 053 1 0 ~ 1)1 1 tO 
TOTAL C02 L81HR 1,.161 •.1113 )8•8 2.117 1.C2< 
PARHIATTEA L.81HR 0 4t 039 0 zs 02< 0 28 
OXVGENIIIEXH .. tOO 101 12 0 130 152 
ORV 5MOKE OPACITY ,. 15 15 01 0.5 23 
80SCH SM0K£ oruMBER 053 0)1 01) 018 025 

-· 
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DOC 16V-4000 Generator Set Power 

tav...tooo Performance Chart 

Sptcilcadons 
&V• 
~ 
lliallllrGI~IIIIIs 
BaN ...SinD 
Dl...... 
CGIIplsslalllalfo 
AidCipdJ. c.Et 

L. 
 LlttDI 

EngNCucnil 
Dluliols 

lfdlh 
lllltbt.....,. 

,.,.... 
M:dlalged- MIR:oGUd

•
UUnl.5111 1D (1Sii..x110• 
J961CIJ(IIl) 

1:1.7:1 
18)..(Illij 
2S4 qll(2111 u 
DIE 

11U in(lim-.) 
SS.1in(I410M) 
allll(l7l511111) 
tGibsOIIDSkll) 

Model 

)1 II~ 
I'; 

/,Ib /1
RPM 1500 1500 1800 1800 15M 1500 1500 1800 18CO 1800 
Rlti~ HI> {lit<*) l260(1816) 20SS(1S33J 255(1(1900) 2n0{17l()J ~S00(19~ 2l60[176C) 1~14501 2935{21~ 2&10(1QQq 2000(1'95} 
ca.rpNr Cool.,_g sccc sccc sccc sccc sccc sccc sccc sccc sccc sccc 
~Cydt SUndby MM SULidby Pline Saroby PIN CaOlWS ~~ Pine ~ 
FuelCGndumpt!an 

050%1oad~ 52.70 48.10 62,60 56.10 58.110 5MO 46.10 6120 82.80 49.10 

Oln*l) 3.)2 3.D7 l.Sl l .54 171 141 2.91 4.24 3.91 3.10 

~75%1oad(!Ja""'! 15.80 69.20 86.50 '79.40 !6.20 18.2D as.so 96.70 88.80 68.60 

,hnln) 

.100%bad (ga1.41~ 

4.78 4.:16 5.46 5.01 5.~ t93 Ul 6.10 5.&1 4.32 

102.60 92.~ 114.90 104.10 118.QO 106.70 85.90 133.20 119.10 8UO 

6.48 5.13 7.25 6.51 7.50 S.73 5.42 SAO 7.61 5.&1""''I\) 

co PM0.97:;:;;6.9 glblp"! 8.5~1 0.40P'fll! 
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TECHNICAL DATA SHEET 
MTU 2000 

Gm SET voo.=t. I.ITU 2000 : 

FRECJtEf.lC'l; MHZ 
P.R.P.KVA: au 
P.R.P.KW: 18&8,4 

STANO·BY KVA: 2155 
STPHO-aVK'o\': 2ll44 

VOLTAGE: GOI%11 
o,eCO$« 
NIAFUB. TAHK CAPACfTY_l._T; 

CONTRa. PANB. TYPE: AU10 
CONTROL PANEL UOOEL: EVOW110M 

TYPE OF ENCW~ RE: CCl'IERl 	SWTl SSUM 
SIZE OF ENCL~RE: M.A. 	 NA. NA. 

Table 3.3-1 

EMISSION FACTORS FOR UNCONTROLLED GASOLINE AND DIESEL INDUSTRIAL ENGINESa 
(From AP-42, Supplement B, October 1996) 

Gasoline Fuel Diesel Fuel 
(SCC 2-02-003-01 , 2-03-003 -01) (SCC 2-02-001-02, 2-03-001-01) 

Emission Factor Emission Factor Emission Factor Emission Factor EMISSION 
(lblhp-hr) (lb/MMBtu) (lb/hp-hr) (lb/MMBtu) FACTOR 

Pollutant (power output) (fuel input) (power out])ut) (fuel input) RATING 

NOX 0.011 1.63 0.031 4 .41 0 

co 6.96 E-03d 0.99d 6.68 E-03 0.95 0 

so, 5.91 E-04 0.084 2.05 E-03 0.29 D 

PM-10b 7.21 E-04 0.10 2.20 E-03 0.31 0 

co2c 1.08 154 l.15 164 B 

Aldehydes 4.85 E-04 0.07 4.63 E-04 0.07 0 
TOC 

Exhaust 
0.015 2.10 2.47 E-03 0.35 0 

Evaporative 
6.61 E-04 0.09 0.00 0.00 E 

Crankcase 
4.85 E-03 0.69 4.41 E-05 0.01 E 

Refueling 
1.08 E-03 0.15 0.00 0.00 E 

a. 	 References 2, 5-6,9- 14. When necessary, an average brake-specific fuel consumption (BSFC) of7,000 
Btu/hp-br was used to convert from lb/MMBtu to lb/hp-hr. To convert from lb/hp-hr to kglkw- hr, multiply 
by 0.608. To convert from lb/MMBtu to ng!J, multiply by 430. SCC =Source Classification Code. TOC = 
total organic compounds. 

b. 	 PM-10 =particulate matter less than or equal to IOJ.1glm3 aerodynamic diameter. 
c. 	 Assumes 99% conversion ofcarbon in fuel to COz with 87 weight% carbon in diesel, 86 weight % carbon in 

gasoline, average BSFC of7,000 Btu/hp-hr, diesel heating value of 19,300 Btu/lb and gasoline heating value 
of20,300 Btu/lb. 

d. 	 · Instead of0.4391b/hp-hr (power output) and 62.7 lb/mmBtu (fuel input), the correct emissions factors values 
are 6.96 E-03 lb/hp-hr (power output) and 0.99 lb/mmBtu (fuel input), respectively. This is an editorial 
correction. March 24, 2009. 
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