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Issue - On August 5, 2014, the Mayor and Council gave direction to pursue a text 
amendment which addresses emergency aboveground storage tank (ASTs) capacity for 
hospitals. 

1. Lift the size limitation of storage capacity restriction for aboveground tanks; and; 

2. Include additional screening, noise mitigation, and security standards. 

This is a study session to allow the Planning Commission to deliberate on the proposed 
amendments (see Attachment A for details). 

Recommendation - It is recommended that the Platming Commission set this item for a 
public hearing on December 3, 2014. 

Background- Recently Saint Mary's Hospital completed an Emergency Action review of 
their facilities and found that their emergency generation facility did not meet National Fire 
Protection Association (NFP A) standards of 96 hours of emergency fuel for backup 
generation. In reviewing the current UDC standards for ASTs, it was found that maximum 
gallon capacity did not allow for hospitals and associated campuses to store enough fuel in 
one tank to meet the 96 hour requirement. PDSD staff issued a Temporary Use Permit 
(TUP) for Saint Mary's in order for the hospital and associated campus to come into 
compliance with the NFPA standard. This action triggered staff to completed a case study 
and found that the majority of the hospitals in Tucson could not meet the new NFPA standard 
and would require each hospital site to request special permitting, such as a TUP, to be 
compliant. 

PDSD staff teamed with the Tucson Fire Department (TFD) as a review agency to consider 
the possible text amendment. Staff found that TFD follows guidance and standards as 
adopted by The International Fire Code, which also references the use of any and all NFPA 
Standards. NFP A is considered law and is referenced in the Fire Code. Hospital campuses 
are listed as "critical" structures within our community, and require fuel to run emergency 
backup generators should they need to operate for several days during a disaster. This UDC 
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amendment would have the significance of allowing Tucson hospitals to address their own 
unique facilities needs for ASTs capacity. 

Furthermore, ASTs installed per federal, state, International Fire Code, and NFP A Standards 
are preferred over underground tanks due to substantial regulatory requirements that 
safeguard human health and environmental impacts. 

Summary of the Proposed Amendments 

Pursuant to the Mayor and Council's direction, staff prepared the following draft 
amendments (see Attachment A for more details on proposed amendments): 

1. Lift the size limitation of storage capacity restriction for aboveground tanl's for 
hospital uses only. 

Current Regulation - ASTs are limited to a maximum gallon capacity of 1,000 

gallons in 0-1, 0-2, 0-3. In the C-1, C-2, and C-3 zones the maximum gallon 
capacity is 4,000 gallons. 

Proposed Revision- For hospital uses only, lift the ASTs fuel capacity restriction. 

2. Include additional screening, security standards, and noise mitigation. 

Proposal - The proposed amendment would require that the ASTs be painted a 
complimentary tone to the nearest adjacent structure. By introducing a 
complimentary tone/color the visual mass of the tank will be minimized. Additional 
screening standards, regardless of adjacent use or zone, are reconunended should the 
hospital choose the umestricted gallon capacity option. The project shall provide 
visual and noise buffers where the site is adjacent to a residential use or residentially 
zoned property. This can be accomplished by providing a minimum AGT setback of 
at least 200 feet from a residential use or residentially zoned property that is adjacent 
to the site. A six foot high, or higher, masonry screen wall and at least a 20-foot wide 
landscape buffer shall be provided adjacent to the property line where it adjoins a 
residential use or residentially zoned property. The landscape buffer shall be placed 
on the outside of the screen wall and shall include, in addition to shrubs and 
groundcover, and canopy trees. This would provide for screening and address passive 
and active security and is the tallest height requirement within the screening standards 
of the UDC. A new line would be introduced within the table as a specific use for 
hospital AGTs only. 
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Current Regulation - TABLE 7.6.4-1: Landscape Border and Screenings Standards of 
the Unified Development Code currently requires differing standards for adjacent 
land uses, streets, and zones. 

Attachments: 

A- Proposed Text Amendments to the Unified Development Code 
B - Hospital Location Map 
C- White paper presentation by Jim Craven, stakeholder representative 
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UNIFIED DEVELOPMENT CODE 
ARTICLE 4: ZONES 

SECTION 8, USE TABLES 
 

*** 
 
4.8.5 PERMITTED USES: OFFICE ZONES 

TABLE 4.8-3: PERMITTED USES – OFFICE ZONES 
P = Permitted Use              S = Permitted as Special Exception Use 
[1]  Mayor and Council Special Exception Procedure, Section 3.4.4 

[2] Zoning Examiner Special Exception Procedure, Section 3.4.3 
[3] PDSD Special Exception Procedure, Section 3.4.2 

LAND USE O-1 O-2 O-3 USE SPECIFIC STANDARDS 

*** 
Commercial Services Land Use Group 
With Land Use Class/Type: 

    

*** 
Hazardous Material Storage is 
permitted as an accessory use to any 
permitted principal land use in any Land 
Use Group 

P P P O-3: 4.9.10.B.1 & .2.A and 2.e 

*** 
Storage Land Use Group With Land 
Use Class/Type: 

    

Hazardous Material Storage as an 
accessory use to any permitted land use 

P P 
 

P 
 

O-3: 4.9.10.B.1 & 2.a and 2.e  and 
4.9.13.K 

 
*** 

 
4.8.6 PERMITTED USES: COMMERCIAL AND MIXED USE ZONES 

TABLE 4.8-4: PERMITTED USES – COMMERCIAL AND MIXED USE ZONES 
P = Permitted Use              S = Permitted as Special Exception Use 
[1]  Mayor and Council Special Exception Procedure, Section 3.4.4 

[2] Zoning Examiner Special Exception Procedure, Section 3.4.3 
[3] PDSD Special Exception Procedure, Section 3.4.2 

LAND USE C-1 C-2 C-3 OCR-1 OCR-2 USE SPECIFIC STANDARDS 

*** 
Industrial Land Use Group With Land 
Use Class/Type: 

      

*** 
Hazardous Material Storage is 
permitted as an accessory use to any 
permitted principal land use in any Land 
Use Group 

P P P P P 
 

OCR-1, OCR-2: 4.9.10.B.1 & .2.c &e 

*** 
Storage Land Use Group With Land 
Use Class/Type: 

      

Hazardous Material Storage as an 
accessory use to any permitted land use 

P P 
 

P P P 
 

C-1, C-2: 4.9.10.B.1, 2.a &e 
C-3, OCR-1, OCR-2: 4.9.10.B.1 & .2.c &e 

 
*** 
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*** 
 

UNIFIED DEVELOPMENT CODE 
ARTICLE 4: ZONES 

SECTION 9, USE-SPCIFIC STANDARDS 
 

*** 
 
4.9.10.   STORAGE USE GROUP 
 

*** 
 
   B.   Hazardous Material Storage 
 

*** 
 

            (2)   Except as specified in this section, the setback standards of the zoning district apply 
to all accessory storage tanks. 
 

*** 
 (iii)   Hospital fuel tanks with unrestricted capacity, a minimum of 200 feet from any property line 
adjacent to R-1 or more restrictive zoning, or the tank location shall be processing in accordance 
with Section 3.10.1. General Board of Adjustment Procedures. 
 

*** 
2.   The maximum permitted capacity of each aboveground storage tank is as follows. 

*** 
         e.   Hospital fuel tanks capacity is unrestricted.  
 

*** 
 (8)  Hospital fuel tanks shall be painted a complimentary tone to the nearest adjacent structure 
and approved by zoning review.  

*** 
 

UNIFIED DEVELOPMENT CODE 
ARTICLE 7: DEVELOPMENT STANDARDS 

LANDSCAPING AND SCREENING 
 

*** 
The project shall provide visual and noise buffers where the site is adjacent to a residential use or 
residentially zoned property. This can be accomplished by providing a minimum AGT setback of 
at least 200 feet from a residential use or residentially zoned property that is adjacent to the 
site.  A six foot high, or higher, masonry screen wall and at least a 20-foot wide landscape buffer 
shall be provided adjacent to the property line where it adjoins a residential use or residentially 
zoned property. The landscape buffer shall be placed on the outside of the screen wall and shall 
include, in addition to shrubs and groundcover, and canopy trees.  This would provide for 
screening and address passive and active security and is the tallest height requirement within the 
screening standards of the UDC. A new line would be introduced within the table as a specific use 
for hospital AGTs only.  

javascript:openNamedPopup(%22/nxt/gateway.dll?f=id$id=tucson_az_udc0-0-0-3794-pop$t=document-frame.htm$3.0$p=%22,%22Property%20Line%22,5970,2250);
javascript:openNamedPopup(%22/nxt/gateway.dll?f=id$id=tucson_az_udc0-0-0-3300-pop$t=document-frame.htm$3.0$p=%22,%22Adjacent%22,5910,2895);
javascript:openNamedPopup(%22/nxt/gateway.dll?f=id$id=tucson_az_udc0-0-0-3664-pop$t=document-frame.htm$3.0$p=%22,%22More%20Restrictive%20Zoning%22,6495,2250);
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*** 
 

TABLE 7.6.4-1: LANDSCAPE BORDER (SECTION 7.6.4.C) AND SCREENING STANDARDS (SECTION 7.6.5) 

 Adjacent Street or Zone (Developed or Vacant) 

Land Use Streets Zones [1] 

 MS&R Non-MS&R Residential Office Commercial Industrial 

*** 
 Hospital Fuel Storage 6' wall 6' wall 6' wall 6' wall 6' wall 6' wall 
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Corporate Headquarters 
5800 Evergreen Drive 
Little Rock, ATkansas 72205·1757 
501.666.6776 
www. tmecorp, com 

Mayor Rothschild, City Manager and Council, 

Tucson Branch Office 
2920 N. Swan Road, Suite 207 
Tucson, Arizona 85712 
520.323.2381 

This white paper is being presented to you for consideration of amending the present UDC 
(Unified Development Code} addressing the conflicting NFPA (National Fire Protection 
Association) code requirements within NFPA 110 for on-site fuel storage for hospitals and the 
restrictions established within the UDC. Currently the UDC does not separate healthcare 
facilities from commercial land use. The present wording and restrictions within the UDC forces 

the utilization of underground storage tanks to comply with the UDC and meet the 

requirements of the NFPA. The utilization of underground storage tanks represents a much 

greater risk to the environment and our limited water supply in the event of a release of diesel 
fuel than that of above ground storage tanks. This white paper will address and further define 
these issues and propose an amendment to the UDC for consideration for hospitals only. 

I would like to thank you for your time and allowing this white paper to be submitted for 
consideration. 

Respectfully, 

9� 
Jim Craven 

Associate/Project Manager 
TME, LLC. 

2920 N. Swan Road Suite 207 

Tucson AZ, 85712 

ph: 520.323.2381 

fax: 520.323.2382 

ma ilto :email @tmecorp.com 
http:ljwww.tmecorp.com/ 
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The current Unified Development Code (UDC), Chapter 23B of the Tucson Code, adopted October 9, 
2012 and Effective January 2, 2013 identifies within 4.7.14111 and 4.7.15111 the land use or development 
zone for medical as 0-2 for two story medical projects or 0-3 for mid-rise medical projects. Table 4.8· 

3121: Permitted uses indicates the hazardous material storage as an accessory use to any permitted land 
use is only permitted within zone 0-3 in compliance with 4.9.10.8.1 and 2.a.131 Presently the UDC does 
not permit hazardous materials storage on-site on a hospital campus if zoned under 0-2. 

4.9.10.B.2.a131 limits the gallon capacity of a single above ground storage tank to 1,000 gallons. The 2010 
edition of NFPA 110 Standard for Emergency and Standby Power Systems, Chapter 5, 5.1.2141 for 

hospitals located within seismic design category C, Level 1 Class X, EPSS (Emergency Power Supply 

System), requires a minimum of 96 hours of fuel supply without refueling as stated within Chapter 
4.4.2.141 The NFPA requires 11level 1 systems to be installed when failure of equipment to perform could 
result in loss of human life or series injuries". As an example, the new generator system just recently 
tested and commissioned at the St. Mary's Hospital here in Tucson, consists presently of three LSMW 
standby generators with the capability of a fourth generator. Each of these generators at one hundred 
percent load requires 104.6 gallons per hour.151 To comply with the NFPA requires an onsite storage 
capacity of a minimum of 30,125 gallons for the three generators. To comply with the present UDC 
requirements for above ground storage tanks would require thirty-one 1,000 gallon tanks. Many 

hospitals across the country including St. Mary's, TMC, and St. Joseph's here in Tucson require their 
generator systems to be sized to have the capability to provide power to their complete campuses 

during an extended power outage. The design requirements to meet this requirement exceeds the 
required essential emergency systems of the NFPA and the NEC requiring larger generator systems and 

onsite fuel storage capacities. The generator systems at St. Mary's and TMC presently have this type of 

capability, St. Joseph's will have this capability in the near future. 
. . . 

The new generator system at St. Mary's Hospital was granted a TUP (Temporary Use Permit) for 
utilization of two horizontal 20,000 gallon above ground storage tanks. TMC is in the process of 

submitting an application for a TUP for two vertical 15,000 gallon above ground storage tanks for their 

emergency generation system. University of Arizona Medical Center though under State jurisdiction has 

two horizontal aboveground storage tanks, one 15,009 gallon and one 12·,000 gallon. 

We have contacted the Planning and Development service departments within the cities of Oro Valley, 
Marana, and Glendale to discuss their restrictions on above ground storage tanks. None of these 

agencies within their respective cities restrict the gallon capacities on aboveground storage tanks for 
hospitals. Their only requirements were compliance with the adopted fire codes and the tanks to be 

screened and secured. 

4.9.10.B.1.b.(3)131 requires the tank top be screened by a wall equal to the height of the tank. 

4.9.10.B.l.b.(4) and (5)131 restricts a storage tank to a maximum diameter of ten feet for a 10,000 gallon 
tank and a maximum of twelve feet in height above grade respectively. 



Many of us are aware of and have heard of the issues with buried underground fuel storage tanks. 

Within the semiannual Report of UST (underground storage tanks) Performance Measures, end of fiscal 

year 2013 (October 1, 2012- September 30, 2013) released by the EPA there are 577,981 active UST's 
which are regulated by the EPA's UST program. This program since inception in 1984, 1,797,401 UST's 
have been closed, 514,123 releases (leaks) have been reported, 436,406 have been cleaned up with 

77_717 remaining to be cleaned up. This report also states that within the state of Arizona there are 

6,819 active UST's, 21,400 tanks closed, since 1984 there has been 8, 710 confirmed releases, 7,999 
cleanups completed with 711 cleanups remaining. 

Though all storage tanks aboveground and underground must comply with federal, state, and focal 

regulations, a tank underground can lead to "out of sight out of mind". A leaking underground storage 
tank can impact the environment in many ways; soil contamination, public health, and contamination of 
local water supply. The estimates to clean up the contamination can range from $125,000 as an average 

clean-up not impacting groundwater to over $1 miUion and may take years when groundwater has been 

adversely impacted. 

The Congress amended the Subtitle 1 of the Resource Conservation and Recovery Act in 1986 the 
owners and operators are now financiaUy responsible for cleaning up releases from underground 

storage tanks. An owner must now prove financial responsibility coverage by this amendment ranging 

from $500,000 per occurrence coverage or $1 million aggregate coverage. 

The issues stated above are the major concerns and risks with underground storage tanks. 

The purpose of this proposal is to amended the present UDC as follows: 

1. Revise the maximum gallon capacity of a single storage tank to 25,000 gaUons. 

The above narrative addresses the restrictions presently established within the UDC and the 

justification for this proposed amendment. 

2. Remove the physical dimension restrictions aUowing for horizontal or vertical tank(s) to be 

utilized. 

As most existing hospital campuses are limited/restricted in areas to introduce new utilities 

i.e. pad mounted transformers, generators, storage tanks, cooling towers, service access, etc. 

the available space will typically dictate the utilization of a horizontal or vertical tank. These 

limitations wiU drive the diameter and height of storage tanks once the required gaUon capacity 

of code required or system required has been established. 

3. Revise the screening height of the storage tanks to eight feet above finished grade. 

The screening of a vertical tank which may be twenty feet tall with a block wall is impractical. 

The proposed amendment would require screening and securing the tank(s) with a eight high 

waU or wrought iron fence. 

The above proposed revisions to the UDC are intended to address and be directed to hospitals and not 

to the other types of land use presently covered within zones 0-2 and 0-3. 



4.7.13. 

4.7.14. 

4.7.15. 

4.7.16. 

4.7.17. 

4.7.18. 

4.7.19. 

4.7.20. 

OfFICE ZONE (0-1) 

APPENDIX I I) 

Unili�d Developm�11t Code 
Article 4: Zones 

4.7 Zones - Purpose 
4.7 .13 Office Zone (0-I) 

This zone provides for administrative, medical outpatient, ond professional office uses that will 
complement the residential environment. Development within this zone typically consists of 
office conversions from existing residential uses fronting on maior streets and new construction 
of small-scale office projects. Consolidation of lets is encouraged in order to reduce curb cuts 
on arterial streets and to assure compliance with the design and development standards of this 
zone. 

OFFICE ZONE (0-2) 

This zone provides for office, medical, civic, and other land uses that provide reasonable 
compatibility with adjoining residential uses. T ypicol development within this zone is two-story 
office or medical projects. 

OFFICE ZONE (0-3) 

This zone provides for mid-rise, office, medical, cttjc, end other development vses that provide 
reasonable compatibility with adjo ining residential uses. 

PARKING ZONE (P) 

This zone provides for off-street motor vehide parking within residential areas to serve land 
uses in another zone. 

RECREATIONAL VEHICLE ZONE (RV) 

The purpose of this zone is to provide for development of short-term occupancy recreational 
vehicle parks and campsites while ensuring reasonable compatibility with adjoining properties 
by establishing special requirements. 

NEIGHBORHOOD COMMERCIAL ZONE {NC) 

This zone provides for !ow-intensify, small-scale, commercial and office uses that ore 
compatible in size ond design with ndjocent residential uses. Residential and other related 
uses shall be permitted. 

RURAL VILLAGE CENTER ZONE (RVC) 

The purpo�e of this zone is to prov ide retail shopping faci:ities, planned and designed for the 

convenience and necessity of a suburban or rural neighborhood. Rural vill age centers shall be 
developed according to on approved site plan and located in accordance with adopted 

neighborhood, community, or area plans. The standards are designed to maintain the 
suburban character of duly designated commercial areas located along designated Scenic 
Routes and to provide safe ingress and egress to and from the village center. This zone is 
solely to provide for comparable wning for areas annexed into the City limits ond is not 
intended for rezoning. 

COMMERCIA!. ZONE (C-1) 

This zone provides for low-intensity, commercial and other uses that are compatible with 
adjacent residential uses. Residential and other reiated uses shall be permitted. 

4-l 



LAND \lSI 
Resrd.,o�tiol Care Servict�s, 
Adulr Core or Physical and 

Behovlorol Heolth Services: 

Me�xlrooum 10 Residents 

Maximum 15 Residents 

Unllm\red !/. Residents 

R.,�ioentlol Core Service>, 
Adult Rehobilito•ioo1 Ser•,ice or 
Shelter Core: 

Maximum I S Residents 

Unlimi1oc # i<e-.idents 

APPENDIX (2) 

Unified Development Code 
Article 4: Zone• 
4.8 Use Tables 

4.8.5 Permitted Uses: Office Zones 

TABLE 4.8-3: PERMITTED USES- OFFICE ZONES 
P = Permitted U1e S = Permitted OJ Speciol Exception Use 
(I J Moyer end Counco/ Spowol EAc.,ptl<m Proceduoe, Secrion 3.4.4 
/2) Zonmg E .. ommer Sp...:ool f;cceploon Pro,edure, Sect•on 3.4.3 

(3) PDSD Special EJCceplion Procedure, SC'cloon 3.4.2 

0-J 0-2 

5 [2) 

s (2) 

s [2) 

s (21 

0-S 
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p 

US1 SPICJFIC STA.NDAilDS 

0-1. 0-2: 4.9.13.1 

0-3: 4.9.7.J.3.o, & .4 and 4.9.1 3.K 

0-l: 4.9.7.J.3.b & .4 and 4.9.13.J 

0·1: 4.9.7.J.3.d, .4 B. .8 ond 4.9.13.J 

0-3: 4.9.7.J.3.d, .4. & .il end 4.9.13.K 

0-2: 4.9.7 ..;.!, .2.b, 3.b, .4, & .9 and 

4.9.13.1 

0-2: 4.9.7 J. 1, 2.b., J.d, 4, & .8 and 
o\.9.13.J 
0-J(P): 4.9.7.J.1, .3.d, .4, .6, & .8 and 
4.9.13.K 

S (2'J 0-:J{S): 4.9.7.J.1, 3.d, .4. & .8 ond 

�����-----�----
-

----�----�----·r---�-
-

---rA=-�9-�13�-���� ---------�-----t 
R esi d ential CCirc Services , P P 0-2: 4.9./.J.1, 2.b, J.a, & .4 and 
Child Rclwbilitation Services, -1.9.13.J 
Mo�imum 10 Residents 0-J: tl.9.7.1.1, 3.o. & .4 and 4.9. 1 3.K 

Residential Care Services, f' 0-2: 4.9 .7 .).1, 2.b, 3.b, .4, & .7 and 
Shelter Core tor Victims or 4.9.1 ::u 
Domestic Violeo1<e --+O-u_9.7.J.l, 3.c, & .4 and 4.9.13.K 

Storage Land U•e Gro;;-p-
With Land u,e Clo u 

-=...=.=.�t.=:,;._+--------1--- - ... ___ -Hazardous Material Storage 
os on accessory use to <Jny 
Permilled land U s" 
Utilities Lo"d Uae;..G::;.--ro _u_p--+-----1 With Land U'e CloujType: 
Di�lribution System s [2) 

�cnttwoble :nergy Cenerclion 

1 

s �2] 

p 0-3: 4.9.1Q.Ilo.l & 2.a and 4.9.13.K 

I 0-1, 0-2: 4.9.11.A.1, 5, & .9 one! 
4.9.13.1 
0·3: 4.9.11.A. 1, .5, & .9 and 4.9.1 3.K 

c;:;-;-o..:z, 4.9.1 I.B. 2, .3, .4, & .5 and 

4.9.13.J 

0·3: 4.9.11.11. 2, .3, .4, & .:; auc! 
4.9.13,1\ 



4.9.10. 

APPENDIX (3) 

Unified Development Code 
Article 4, Zones 

4.9 Use-Spedfi� Standords 
--�---------------------4.!!JO Storage Vse Groue 

STORAGE USE GROUP 

A. Commercial Storage 
I. Adlacen1 to o resident ial use or zone, outdoor storage shall comply with the 

follow ing : 

"· Storage material shall not be visible from outside the screen. 

b. Outdoor. lighting shall be directed away from adjacent residential uses 
and zones. 

2. Outdoor storage, when permitted, shall not be located in the street perimeter 
yard. 

B Hc12:ardou5 Material Stor11ge 
1. Aboveground storcrge tanks for the storage of ha�ardous materi� such as 

but not limite to, hydrogen, .QOSoline, diesel fuel, automodye fluids, oil, or 
waste-oil, ore permitted os accessory uses in conjunction with and for the 
purpose of a principal permitted land use. 

a. Exceptions 

( 1) A tank used for storing pro9ane, water, or heating oil For 
consumptive use on the premises are not regulated b-y this section. 

(2) Within the Scenic Corridor 'Zone (SCZ), aboveground storage tanks 
must be loco ted within an el"closed building. 

b. The following are required of em accessory aboveground storage tank: 

(1} The tank shed I be used only for the purpose of servicing the vehicles 
used or serviced in connection with a permitted principal use. The 
tanks $hall not be open for 1.1se by the public. 

(2) Except as �pecified in this section, the setback stcmdords of the 
zoning district apply to all accessory storage tonk< 

(a) If the Fire Chief approves the location of a tank within c1n 
enclosed building, the minimum setbaci<s shall be determined by 
the Fire Chief, provided that the setbacks shall not be 1ess than 
those required by the zoning. 

(b) A ronk that is not located within em enclosed building shall be 
setbc1r.k as forlows. 

(i} A minimum of 50 feet from any property line adjacent to 
any area where, in the op i11ion of the Fire Chief, the tank 
could present a hazard or danger to person or property. 

(ii) A minimum of 200 feet from any property line adjacent to 
R-3 or more restrictive zon ing, or the tonk !ocotion shall be 
proce;sing in accordance with Sect ion 3.4.3, Zoning 
Examiner Special Ex::eption Pl"ocedure. 

(3} The tank shall be screenecfby a wall equal to the hejght of the tank. 
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4.9.11. 

APPENDIX (3} 

Unified Development Code 

Article 4, Zones 

4.9 Use-Specific Stondarc!s 
4.9.1 0 Storage Use G10up 

(4) The maximum permitted diameter of a tank is 95 inches. Exception: A 
J 0,000 gallon storage tank may have a maximum diameter up to ten 
feet. 

{5) The moxlmum permitted height of a tonk, excepting venting, 
monwoys, and filler cops, is ten feet above grade. Exception: A 
1 0,000 gallon storage tank may be a maximum of 1 2 feet in height 
above grade. 

(6) An aboveground storage tonk shall have a secondary containment 
tank. 

(7} A concrete pad shall be provided under all tanks. 

(8) The construction, inslollation, and location of the aboveground 

storage tanks and the types of materials to be stored in the tanks 
shall be opproved by the Fire Chief. 

c. These standards shall not super.�ede or replace any other applicable 
city, county, state, or federal standards and requirements for 
aboveground storage tanks. 

2. The maximum permitted capacity of each aboveground storage tonk is os 
follows: 

a. A maximum capacity of 1,000 gallon& Is permitted. 

b. A maximum capacity of 2,000 gallons is perm itted. 

c. A maximum capor.:ity of 4,000 gallons is permitted. 

d. A maximum capacity of 1 0,000 gallons is permitted. 

C. Personal Storage 

I. All storage shall be within enclosed buildings. 

2. Access shall be from a collector or arterial street. 

3. All walls or doors visible from adjacent �treets and residential properties shall 
be surfaced with a non-reflective material. 

4. The maximum permitted individual unit size is 200 square feet of floor area. 

S. Razor or bmbed wire shall not be used. 

6. The facility's exterior fa�ade visi ble from adjoining resident ial properties or 
s�reet frontage shall be earth tone in color and of masonry, stucco, or similar 
materials. 

1. The max imvm permitted site area is three acres. 

UTILITIES USE GROUP 

A. Distribution System 

1. The setback of the facility, including walls or equipment, shall be 20 feet from 
any adjacent residential zone. 

2. Where Cl fociliry is not endosed within a building, the surrovnding �creen shall 
be :.�sed os the building wall for the purposes of setbacks. 
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APl'�NDIX (4) 

add water to the cell and are equipped with a flam�arresting vent which permits the escape of 
hydrogen and oxygen gas from the cell in a diffused manner such that a spark, or other ignition 
source, outside the cell will not ignite the gases inside the cell. 

3.3.3 Black Start. Where the stored energy system has the capability to start the prime mover 
without using energy from another source. 

�.3.4* Emergency Power Supply (EPS). The source of electric power of the required capacity 
and quality for an emergency power supply system (EPSS). 

3.3.5* Emergency Power Supply System (EPSS). A complete functioning EPS system 
coupled to a system of conductors, disconnecting means and overcurrent protective devices, 
transfer switches, and all control, supervisory, and support devices up to and including the load 
terminals of the transfer equipment needed for the system to operate as a safe and reliable 
source of electric power. 

3.3.6 Fuel Tank. 

3.3.6.1 Day Fuel Tank. A fuel tank, located inside a structure, that provides fuel to the engine. 

3.3.6.2 Enclosed Fuel Tank. A fuel tank located within a separate room, separated from other 
equipment. 

3.3.6.3 Integral Fuel Tank in EPS Systems. A fuel tank furnished by the EPS supplier and 
mounted on the engine or under as a subbase. 

3.3.6.4 Main Fuel Tank. A separate, main fuel tank for supplying fuel to tbe engine or a day 
tank. 

3.3.7 Lamp. An illuminating indicator. 

3.3.8 Occupancy Category. See ASCE 7, 1Vfinimum Design. Loadsjor Buildings and Other 

Structures, Section 9, 2002 edition. 

3.3.9 Switch. 

3.3.9.1 Automatic Transfer Switch. Self·acting equipment for transferring one or more load 
conductor connections from one power source to another. 

3.3.9.2 Bypass-Isolation Switch. A manually operated device used in conjunction with an 

automatic transfer switch t o  provide a means of directly connecting load conductors to a power 
source and disconnecting the automatic transfer switch. 

3.3.9.3 Nonautomatic Transfer Switch. A device, operated by direct manpower or electrical 
remote manual control, for transferring one or more load conductor connections from one 
power source to another. 

Chapter 4 Classification of Emerge.ncy Power Supply Systems J 
Copyright NFP A 



APPE:--JDIX (4) 

(EPSS�) 

4.1 * General. 

The EPSS shall provide a source of electrical power of required capacity, reliability, and quality 
to loads for a length of time as specified in Table 4.I(a) and within a specified time following 
loss or failure of the normal power supply as specified in Table 4.1 (b). 

Table 4.l(a) Classification of EPSSs 

Class 

Chi$:� 0.083 

Class 0.25 

Class 2 

Class 6 

Clnss 48 

Class X 

"linimum Time 

0.083 hr (5 min) 
0.25 h.r (15 min) 
2 hr 
6 hr 
48 hr 
Other time, in hours, as required by 
the application. code, or user 

Table 4.l(b) Types ofEPSSs 

De!ignation 

TypcU 

Type!O 
Type 60 

Type 120 

TypeM 

4.2* Class. 

Power Restoration 

R<��ically uointerruptible (UPS 
systems) 

10 sec 

60 sec 

120 sec 

Manual stationary or nonautomatic 

-no time limit 

The class defines tbe minimum time, in hours, for which the EPSS is designed to operate at its 
rated load without being refueled or recharged. [see Table 4.1 (a).} 

4.3 Type. 

The type defines the maximum time, in seconds, that the EPSS will permit the load terminals of 
the transfer switch to be without acceptable electrical power. Table 4.1 (b) provides the types 
defined by this standard. 

4.4* Level. 

Copyright NFPA 

I 



APPENDIX (4) 

jTnis standard recognizes two levels of equipment installation, performance, and maintenance. 

4.4.1 * Level 1 systems shall be installed when failure of the equipment to perfonn could result 
in loss of human life or serious injuries. 

4.4.2* Level 2 systems shall be installed when failure of the EPSS to perfmm is less critical to 

human life and safety and where the authority having jurisdiction shall pcm1it a higher degree 

of flexibility than that provided by a Level l system. 

4.4.3 All equipment shall be permanently instaHed. 

4.4.4* Level 1 and Level 2 systems shall ensure that all loads served by the EPSS are supplied 
with alternate power that meets all the following criteria: 

(1) Of a quality within the operating limits of the load 

(2) For a duration specified for the class as defined in Table 4.1 (a) 

(3) Within the time specified for the type as defined in Table 4.1(b) 

Chapter 5 Emergency Po\ver Supply (EPS): Energy Sources, 

Converters, and Accessories 

5.1 Energy Sources. 

5.1.1 -�-.. The following energy sources shall be permitted to be used for the emergency power 
supply (EPS): 

(I)* Liquid petroleum products at atmospheric pressure 

(2) Liquefied petroteum gas (liquid or vapor withdrawal) 

(3) Natural or synthetic gas 

Exception: 

For Levell installations in locations where the probability ofinterntption ofo.ff-sitefue! 
supplies is high, on-site storage of an alternate energy source sufficient to allow full output 0.1 
the EP SS tv be delivered for the class specified shall be required, with the provi:,·iun for 
automatic trans.fer.from the pr immy energy source to the alternate energy source. 

5.1.2 Seismic design category C, D E or F, as determined in accordance with ASCE 7, shall 
re uire a Level 1 EPSS Class X (minimum of96 hours of fuel sup ly). 

5.1.3 The energy sow·,;es listed in 5.1.1 shall be pem1itted to be used for the EPS where the 

prima1y source cf power is by means of on-site energy conversion, provided that there is 
separately dedicated energy conversion equipment on -site witb a capacity equal to the power 
needs of the EPSS. 

Copyright NFP A 



DIESEL GENERATOR SET 

FEATURES 

FUEL/EMISSIONS STRATEGY 

• EPA Certified tor Stationary 

Emergency Application 

(EPA Tier 2 emissions levels) 

DESIGN CRITERIA 

Image shown may nut 
reflect actual package. 

• The generator set accepts 100% rated load in one 

step per NFPA 110 and meets ISO 8528-5 transient 

response. 

FULL RANGE OF ATTACHMENTS 

• Wide range of bolt-on system expansion 
attachments, factory designed and tested 

·Flexible packaging options for easy and cost 

effective installation 

SINGlE-SOURCE SUPPLIER 

• Fully prototype tested with certified torsional 

vibration analysis available 

WORLDWIDE PRODUCT SUPPORT 

• Cat dealers provide extensive post sale support 

including maintenance and repair agreements 

• Cat dealers have over 1,800 dealer branch stores 

operating in 200 countries 

• The Cat® S•O•Ss"' program cost effectively detects 

internal engine component condition, even the 

presence of unwanted fluids and combustion 

by-products 

APPENDIX (5) 

STANDBY 

1500 ekW 1 875 kVA 
60Hz 1800 rpm 13 800 
Volts 
Caterpillar i s  leading the power generation 
marketplace with Power Solutions engineered 
to deliver unmatched flexibilitv, expandability, 
reliability, and cost-effectiveness. 

CAT® 3512C DIESEL ENGINE 

• Reliable, rugged, durable design 

• Four-stroke-cycle diesel engine combines 

consistent performance and excellent fuel 

economy with minimum weight 

CAT GENERATOR 

·Designed to match the performance and output 

characteristics of Cat diesel engines 

• Single point access to accessory connections 

• UL 1446 recognized Class H insulation 

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 

SEISMIC CERTIFICATION 

• Seismic Certification available 

·Anchoring details are site specific, and are 

dependent on many factors such as generator set 

siLe, weight, and concrete strength. 

IBC Certification requires that the anchoring 

system used is reviewed and approved by a 

Professional Engineer 

·Seismic Certification per Applicable Building 

Codes: IBC 2000, IBC 2003, IBC 2006, IBC 2009, 

CBC 2007 
• Pre-approved by OSHP and carries an 

OPA#(OSP-0084-01) for use in healthcare projects 

in California 



APPENDIX (5) 

STANDBY 1500 ekW 1875 kVA 
60Hz 1800 rpm 13 800 Volts 

FACTORY INSTALLED STANDARD & OPTIONAL EQUIPMENT 

Svst"'m Standard Ontinnal 
Air Inlet • Sinyle element c:�:�nis1er type air cleaner ( I Dual element & heavy duty air cleaners (with 

• Service indicator pre-cleaners) 
I I Air inlet adapters & shut -off 

Cooling ·Radiator fan and fan drive ll Coolant level switch g11uge 
• Fan �:�ncl belt guards I I Heat exchanger and expansion tank 
• Coo Ia nt level sensa rs• 
• Cat Extende rl life Coolant" 

Exhaust • E x 11aust manifold · d ry - dual · 8 in I I Mufflers 
• 203 mm (8 iniiO round f lant=�ed out let I I Stainless steel 8Xhaust flex fittings 

f I Elbows, flanges, �xpanders & Y adapters 
FuAI • Se�;ond1.uy fuel filters 11 Duplex secondary fuel filter 

• Fuel co ole r• I f Primary fuel filter with fuel water �eparator 
• FuAI priming pump 
• Flexibla fuel lines I shipped loose I 

Gener�tor • Class F insulation I I Oversized generators 
·Cat digital voltage regulator (CDVRJ with kVAR/PF [ I Bt:oring temperature detectors I I Cross curmnt 

�;ontrul. 3-ploust! :;;msing cornpo11��tion transforrner 
• Winding temperature detectors 
• Anti condonsation heaters 

Power Termination • Bus b<Jr [NEMA mechanical lug holes) f l Left hond cable entry 
• Right hnnd cable entry 
• To o or bottom cable ent ry 

Governor • ADE M T"' 3 I !load sh.sre module 

Control Panel • EMCP4.2 I I Option for right or left mount UIP 
• User Interface panel (UIPJ- rear mount ( !Local & remote annunciator modules 
· AC & DC customer wiring area (right side I ll Oigitnl VO Module 
• Emergency stop pushbutton I I Generator temperature monitoring & protection 

I J R�mote monitoring software 
Lub e ·Lubricating t)il and filter 1 J Oillevei regulator 

• Oil drilin line with valves ! I Deep sump oil pan 
• Fumes disposal (] E lac:tric & air prelubA pumps I: Manual pre!ube with 
• GHar type lube oil oump sumo pumo I I Duplex oil ii.-ter 

Mounting • Rails- engine l generator I radiator mounting II Spring-type vibrotion isolator IIIBC Isolators 
• .O.nti- vihration mounts ( shipped loose) 

Startin!]/Chargi ng • 24 volt starting motorls) I I Battery t;hargers (10 or 20 Amp I 
• 8 a tt(!rias wi tlo rack i!lld ;.;a bles I I 45 <Jrnp chargin!J ulterniJtor 
• Bt!lterv disconnect switch II OvFJrsile boltcries 

I I Ethor �tarting aid 
I I Heavy duty starting motors 
I l B<orring device (rnanual) 
t I Air �>!orting motor with :;ontrol & silencer 

General • Right hand sorvice I I C3A certification 
• Paint - Caterpillar Yellow [ I CE Certificate of Conformance 
Cwitfo high gloss bl�c!( rails & radiator) [ J Seismic Certification per Applicable Building Cooes: 
• SAE standard rotation IBC 2000, IBC 2003, IBC 2006, IBC 2009. CBC 2007 
• Flywheel and flywheel hou�ing · SAE No. 00 • Not included with package<; without radiators 
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STANDBY 1500 ekW 1875 kVA 
60Hz 1800 rpm 13 800 Volts 

SPECIFICATIONS 

CAT GENERATOR 

Cat HV Generator 

Frame size . .. ... ....... ...... ................... . .......... ................... 2730 

Excitation .......... ..................................... Permanent Magnet 

Pitch ..................... ..................................... . ................ 0.6670 

Number of poles........................... ..... .. . .•... ....... .... ... . 4 

Number of bearings ............................................................ 2 

Number of Leads ................................ ........................... . 006 

Insulation ................... ........... ............... ............... . ...... Class F 

· ConstJit your Caterpillar dealer for available voltages 

IP Rating ........ ..................... ... ...... . ...... ............ .......... ..... IP23 

Alignment. .  ................................................... Cfosed Coupled 

Overspeed capability ... .. ... . ........ ......... . ... .. ..... ... . ........... 125 

Wave form Deviation (Line to Linel ........................... 002.00 

Voltage regulator .................. 3 Phase sensing with volt:;/Hz 

Voltage regulation ............ less than+/· 1/2% (steady state) 

less than +/· 1/2% !w/3% speed change) 

Telephont:! inftucm:� factor .............................. Less than 50 

Harmonic: Distortion ......................................... Less than 5% 

CAT DIESEL ENGINE 

3512C ATAAC, V-12, 4-Stroke Water-cooled Diesel 

Bore . . .. ... . . . ... . .......... ........ .. ......... .......... .. 170.00 mm (6.69 in) 

Stroke ............................... . . .................. 190.00 mm (7.48 in) 

Oisplacement.. ....................................... 51.80 L (3161.03 in"J 

Compression Ratio........................... . ..................... 14.7:1 

Asprration ........ . . .... . ............. ....... . ........ ......................... TA 

Fuel System ............... .................. .. Eler.tronic unit injection 

Governor Type ....................................... .................. ADEM3 

3 

CAT EMCP 4 SERIES CONTROLS 

EMCP 4 controls including : 

- Run I Auto I Stop Control 

· Speed and Voltage Adjust 

-Engine Cycle Crank 

- 24-volt DC operation 

-Environmental sealed front face 

-Text alarm/event descriptions 

Digital indication for: 

-RPM 

·DC volts 

-Operating hours 

-Oil pressure (psi, kPa or bar) 

- Coolant temperature 

·Volts (L-l & l·Nl. freQuency (Hz) 
. Amps (per phase & average} 

. ekW, kVA, kVAR, kW-hr, %kW, PF 

Warning/shutdown with common LED indication of: 

-low oil pressure 

-High coolant temperature 

· Overspeed 

·Emergency stop 

-Failure to start (overcrank) 

- Low coolant temperature 

·Low coolant level 

Programmable protective reluying functions: 

· Generator phase sequence 

·Over/Under voltage (27/69) 

. Over/Under Frequency {81 o/u) 

· Reverse Power (kW) (32) 

·Reverse reactive power (kVAr) (32RV) 

· Overcurrenr (50/51) 

Communicat ions: 

• Six digital inputs (4.2 only) 

· Four relay outputs (Form A) 

· Two relay outputs !Form CJ 

· Two digital outputs 

·Customer data link (Mod bus RTUJ 

· Accessory module data link 

-Serial annunciator module dota link 

· Emergency stop pushbutton 

Compatible with the tollowing: 

· Digital I/O rnodule 

· Local Annunciator 

·Remote CAN annunciator 

·Remote serial annunc:iator 
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STANDBY 1500 ekW 1875 kVA 
60Hz 1800 rpm 13 800 Volts 

TECHNICAL DATA 

Open Generator Set- - 1800 cpm/00 1-tz/13 800 Volts 

EPA Certified for Stationary Emergency Application 
(EPA Tier 2 emis8ions levels) 

Gener�ttor Set Package Performance 

Gen�et Power rating@ 0.8 pf 
Genset Powar rating with fan 

Coolant to oftercooler 
CooJ;)nt to aftercooler tAmp max 

Fuel Consumption 
100% load with fan 
75% load with fan 
50% load with fan 

Cooling System' 
Air flow restriction {systo•nl 
Air flow (max@ rated SflA!Hl for radiator Jrrangcmcnt} 
EnginA Coolllnt C:<�pildty w ith r«diHtor/HXfl. tank 

Engine con•a:'lt capacity 
Radiator coolant c.:�pacity 

Inlet Air 

Combustion air inlet ftow rate 

E�haust System 
f:xhaust stack gas temp«�ralure 
Extnillsl gos flow r<:�ht 

El<hRust flanRH sm+ (inttlrn<JI di<+mHtHr) 

Exhaust system backpressure (maximu111 <�llcwiloleJ 

Heat Rejection 
Heat rejection to coolant (total) 
Heat rejection to exhaust (total) 
HHat rejection to aftarcooler 
Heat rejHc:tion to atmosphere fro"' Hngi!le 
Heor rejection to atmosphere from nsnerator 

Alternator' 
!Vlotor starting capaoility@ 30% volta!JP. dip 
FrarnA 
Temp!-!:ut...-rH Risl;! 

tube System 

Sump refill with filter 

Em iss ions (Nom inal)' 

NOx 9/hp-hr 
CO g/hp·hr 
HC !:!fl•p-hr 
PM Q/hp·hr 

1875 kVA 
1500 ek'N 

50, c 

39�0 L/Jm 
310.5 L/hr 
219.8 L/hr 

0.12 kPa 
2075 rrt3imin 

390.8 L 

15i3 8 I. 

234 0 L 

129.4 m'tmin 

403.9 ° c 
30!l.9 m3tmin 
203.2 mr11 

6 7 kl'a 

616kW 

1322 kW 
481 kW 

124 kW 

82.3 kW 

3477 si<I/A 
2730 
1 30 ,, c 

310.4 L 

.5H \Jih fJ·hr 

.44 g/tr p· h r 
n gih p-nr 

::J3 g/trp-hr 

C.AT� 

OM8260 

1:Z2" F 

104.6 Gal/hr 

82.0 Gal/hr 

58.1 Gt�1/hr 

0.48 in. watllr 
73278 drn 
103.2 gal 

41 4!:jill 
61.8 qal 

4569.7 cfm 

759.0" F 

10908.7 dm 
8.0 in 
26.9 in. w:�rcr 

35032 Btu.imin 
75182 Btu/rnin 
27354 Btu/min 

7052 Btu/min 
4680.4 Btu/min 

23-'1 oF 

82.0 gal 

'For i!lll!)l(�nt and oltiturJH ::DpobililiH::; consult your Cat deolor Air flow restrir:tion (syswm) is added ro �x•sting restriction from f<H:tnry 
'UL 2200 Listed pockagcs may huve oversized generntors witt! a diften�nt IHmf')<HDtUie rise snti ;nntor starting char?cterisvcs. Gcncriltor 
tomper<Jture ri�;a is b,,sea O.'l a 40 degn�!:l C ilmbienl per NEMA MG1 32. 
'E·ni:�siuns :1'"" rnHttsur!WIHlll proc�rJurtls are con�isltlnt witil those dt:�scribecJ in !:FA CFR 4l.l Part 89. Suhpilrt D & E :;nd !S08178-1 for 
m1�as.tHing HC. CO. PM, NOx. Data shown is based or steady st;�te npAr<tting •:oncitions of 77"!=. :.!1:!.'12 i n ;-iG and number 2 diesel iuel 

with 35'' A=t 9nd LHV of 18.390 btu,1b The norninul P.rn1ssions rl:na shown is suoject to instrumentation, mu�surnmcnt, facility and engine 
to �rr4ine variations. Emi�sium; dttta h1 based on lCO% .o<!d and thus c;�nnot he ,Jsecf to compa:e to EPA :egulations W'lich u:;e vafu�:�:; 
based on a weigmed cycle. 
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STANDBY 1500 ekW 1875 kVA 
60Hz 1800 rpm 13 800 Volts 

RATING DEFINITIONS AND CONDITIONS 

Meets or Exceeds International Specifications: AS1359, 

CSA, IEC60034-1, 1503046, 1508528, NEMA MG 1-22, 

NEMA MG 1-33, UL508A, 72/23/EEC, 98/37/EC, 

2004/1 08/EC 
Standby- Outpu t available with varying load for the 

duration of the interruption of the normal source power. 

Average power output is 70% of the standby power 

rating. Typical operation is 200 hours per year, with 

maximum expected usage of 500 hours per year. 

Standby power in accordance with 1508528. Fuel stop 

power in accordance with 1503046. Standby amb ients 

shown indicate ambient temperature at 100% load which 

results in a coolant top tank temperature just below the 

shutdown temperature. 

5 

APPENDIX (5) 

Ratings are based on SAE J1349 standard conditions. 

These ratings also apply at 1503046 standard conditions. 
Fuel rates are based on fuel oil of 35° API [16u C (60° F)J 

gravity having an LHV of 42 780 kJ/kg (18,390 Btu/lbl 

when used at 29° C (85° F) and weighing 838.9 g/liter 

(7.001 lbs/U.S. gal.). Additional ratings may be available 

for specific customer requirements, contact your Cat 

representative for details. For information regarding Low 

Sulfur fuel and Biodiesel capab ility, please consult your 

Cat dealer. 
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STANDBY 1500 ekW 1875 kVA 
60 Hz 1800 rpm 13 800 Volts 

DIMENSIONS 

Package Dimensions 

Length 6452.6 mm 254.04 in 

Width 2324.5 mm 91.52 in 

Height 2711.4 mm 106.75 in 

Weight 15 926 kg 35,1111b 

CONTACT INFORMATION 

NOTE: For refHr!!nce only- do not use for 
installation design. Please contact 
your local dealer for exact weight 
and dimensions. (Gen�:oral 
Dimension Drawing #). 

EMPIRE POWER SYSTEMS. can supply general dimension drawings. 

Contact Name: STEVE MADDOX 

Contact Phone: 520-407-3106 

E mai I: steve .maddox@em pire-cat.com 

Performance No.: DM8260 

FP.ature Codn: 512DE60 

Gt�n. Arr. Number: 2524216 

Source: U.S. Sm,rced 

Octo her 04 :etc 11 18779438 
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