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STA fE OF CONNECTIL tJT 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 
203/566-2110 May 19, 1982 

Honorable Lester A. Sutton /.;; ,~ 
· -. '~ ·. ·....12'1
Ju1r -:: v!.::'o

~ '· 1992'tG·oo,,"c··~··L 
I ~/ ( /~ f

' .II , .. \.. ,·~· . <II 

. •!. . ' ·"/~
......._ " •,. : 

R~gional Administrator 
U. S. ENVIRONMENTAL PROTECTION 

AGENCY/REGION I 
JFK Federal Building 
Boston, Massachusetts 02203 

Dear Administrator Sutton : 

The enclosed material represents a revision to the sulfur 
dioxide portion of our State Implementation Plan (SIP) for 
air quality which will allow the ~rcky Aircraft Division 
of United Technologies Corporation; Stratford, Connecticuf'--
to use one percent (1 %) sulfur content oil. Also enclosed 
is material which revises State Order No. 7007 to allow 
Allegheny Ludlum Steel Corporation of Wallingford, Connecticut 
to continue the use of one percent (1 %) sulfur content oil. 

I have also enclosed an updated table which briefly describes 
the reasons that one percent (1 %) sulfur fuel can be used 
by the sources which were originally prohibited from using 
such fuel. This subject table replaces the version that was 
sent to you on February 9, 1982 as Attachment "D" . 

The material enclosed supplements our October 23, 1981 , and 
November 16, 1981 submittals as referenced in the Federal 
Kegister at 46 FR No. 222 and 46 FR No. 245, respectively. 
The enclosed revision and the associated support material, 
along with the material enclosed in my letter of February 
9, 1982, should allow you to issue a Final Notice of Rulemaking 
~ permit ~ Chemical S:Sikorsky, ~_!ld AlTegfienyTuc:ITum.. to .. 
use one percent (1 %) sulfur c ontent oTL __ _·- -·-- __.. ·--

Enclosed you will find the following material: 

Attachment "A" State Order No . 7007A for Allegheny Ludlum; 

Attachment "B" State Order No. 7003A for Sikorsky Aircraft; 

Attachment "C" Staff memo regarding Sikorsky Aircraft; 

Attachment "D" Sikorsky Aircraft's consultant ' s modeling 
report; and 
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State Office Building, Hartford, Connecticut 06115 

An Equal Opportunity Employer 
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Lester A. Sutton May 19, 1982 
Stanley J . Pac 

Attachment "E" -- Modifications to the tables in the February 
9, 1982 submittal, which briefly described the reasons why 
one percent (1 %) sulfur fuel can be used. 

Please process this material into a Notice of Final Rulemaking 
as soon as possible. Your staff may contact Leonard Bruckman, 
Director of the Air Compliance Unit should questions arise . 

Sincerely yours, 

Jia-Ji,/, I rlo.-0--
. StanledCb. Pac 
Commislioner 

B/ bgm 

Enclosures 



ATTACHMENT "B" . 
STA _ E OF CONNECT! UT csJ19;a2>~ 

DEPARTMENT OF ENVIRONMENTAL P ROTECTION ~ 

STATE OF CONNECTICUT ) 

DEPARTMENT OF ENVIRONMENTAL PROTECTION ) 

) STATE ORDER NO. 7003A 
vs. ) 

) March 2, 1982 
SIKORSKY AIR DIV . OF UNITED TECHNOLOGIES CORP . ) 
STRATFORD , CONNECTICUT ) 

In the matter of an Order of the Commissioner of Environmental 
Protection, State Order No. 7003A, concerning the utilization of fuel 
containing 1% sulfur by weight (dry basis) . 

WHEREAS , Sikorsky Air Div. of United Technologies Corp . , North Main 
Street, Stratford (hereinafter the Company) operates fuel burning equipment 
utilizing fuel subject to the limitations of Section 19- 508-19 of the 
Administrative Regulations for the Abatement of Air Pollution (hereinafter, 
Regulations), and; 

WHEREAS, in accordance with the revisions to Connecticut's State 
Implementation Plan for Control of Sulfur Compound Emissions submitted on 
July 7, 1981 and the Federal Environmental Protection Agency's Federal Reoister 
notice approving _these new ~ules, the Company and this Department have reviewed 
certain data and conducted air quality modeling to determine that compliance 
with the applicable National Ambient Air Quality Standards (NAAQS) u t ilizing . 
1% sulfur fuel has been demonstrated under certain operating conditions, and; 

WHEREAS, this State Order constitutes an amendment to State Order 
No. 7003. All the terms and conditions of State Order No. 7003 are hereby 
superceded by the terms and conditions of State Order No. 7003A set forth 
herein . 

NOW, THEREFORE, by authority of Section 19- 514 et. seq. of the Connecticut 
General Statutes and Section ll3(d) of the Clean Air Act as amended, 42 U.S.C. 
Sec. 7413(d), the Commissioner hereby approves Sikorsky Air Div. to utilize 
fuel oil with a sulfur content no oreater than one percent (1%) by weight 
(c~y basis) pursuant to Sec. 19-508- i9 (a) (3) of the Recrulations, subject 
t o the following terms and conditions; 

1. Final approval to utilize 1% sulfur fuel is contingent upon 
approval by the United States Environmental Protection Agency. 

2 . Submit agreement to operate no more than two (2) boilers at any 
one t ime from the months of March through November, inclusive. 
The two boilers shall each be operated at no greater than 
seventy-five percent (75%) of maximum design capacity. 

Phone: 

State Office Building. Hanford. Connecticut 06 l l 5 

An Eo"al Opporwniry Employer 



Sikorsky Air Div. of - 2 - STATE ORDER NO. 7003A 
United Technologies Corp. · .March 2 , 1982 

Stratford, Connecticut 

3 . Submit agreement to revert to the use of fuel oil containing 
no greater than one half of one percent (.5%) sulfur during the 
months of December through February (inclusive) for all fuel- burning 
equipment. 

4. Submit revised registration forms for any equipment for which 
operating parameters were adjusted as a result of air quality 
modeling conducted by this Department. 

5. Submit progress report containing all agreements and information 
referenced above upon receipt of final approval by the U. S. 
Environmental Protection Agency . 

6. Maintain appropriate records, fuel consumption, operating hours, 
etc . to be available for inspection by the Department upon request. 

Failure to comply with the terms of this order shall be a violation of 
an order of the Commissioner and shall subject Sikorsky Air Div. of United 
Technologies Corp . to liability for civil assessments up to $25,000 plus 
Sl,000 per day pursuant to Section 22a-6b(a) (3) of the General Statutes of 
Connecticut and Section 22a-6b-603 of the Department's Regulations . Depart­
mental action under this authority in no way prevents the Commissioner from 
seeking, in addition or separately, an injunction enforcing this State Order 
together with penalties of up to five thousand dollars ($5,000) per week in 
court proceedings under Section 19- S16 of the General Statutes. 

Questions concerning the terms of this Order should be addressed to 
Mr. Gudrnun Lovvoll, Assistant Director Enforcement, Air Compliance Unit. 
Any future correspondence should make reference to the State Order No. 
cited above. 

Signed this _-J-9_fi_._~_-__ day of 1982. 

Stan~ey }VPac 
Commissioner 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

SJP 

Encs . 



OJMPLD.N TJMETrnr.E .:Ol e: Sikorsky Air Div. of U.T .C 
Director ·Preidse /r. l 78-005 

P:t-b.e Contact: Ralph C. Weiss Title: Fa~ilities and Order /r. ' 
7003A Date: 3/4/82

Services N.V. Ir. 90241 Date:
S:>urce Address: North Main -St. , Str atford , Ct. 0Q602 Equip.: Wickes Boilers 

Tel.. No.: 386- 4000 Viola.tum: 19-508-19 Reg.#: 178-0016 thru 0019 
To:!roector & #:

Sten Events t~0 ,H~,,, -To Comn]iance Ti...m.eta.ble C,cmm].eted rve: 

1. Submit agreement concerning the following operating As required 
limit~tions pursuant to this State Order . 

a) operation during the months of March through 
November , inclusive, shall be limited to only 
two boilers each operating at no greater than 
75% of maximum design capacity when utilizing 
1% sulfur fuel oil 

b) operation during the months of December through 
February shall be limited to the use of .5% sulfur 
fuel oil 

As requiri a 
which operating parameters have been modified pursuant 
to this approval. 

Submit revised registration for any equipment for2. 

As requiri d 
Nos. 1 and 2 above upon receipt of final approval 
by the U. S. En·vironmental Protection Agency . 

Submit progress report noting compliance with Step3. 
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ATTACHMENT "C"f ·y Idea 1s a Link in the Chain of Progress. (5/19/82)Send your *ideas lo: £mph, . •·s' Suggestion A wards Program, 165 Capitol A vt. .ar1for * d, 06115. 

Interdepartment Message SA \ .E Tl ~1 E. Hondh'nt,en mesJaj!eJ ore orreptoble. 
STO-:'01 RE\'. S1SI STATE OF CO~NECTJCUT Crr C'orhun if you reolfr need o copy. If 1ype1<·rinen. ignore Joint Imes. 
(Stock So 6938·051-01) 

·- l ll I I IDATE'"''' David Na sh PAPCE March l, 1982To 
"-llllR l SS " ·'ol°'.P Air Enforcement 
1 111 r ITEUPHO'-E"'\!Ji 11 i am Menz SAPCE 2690u!lffFron1 

~1,l l)[p - l "nri,n ~ . T h . l,r ec n1ca Services 

1% SULFUR SIP REVISION : SIKORSKY AIRCRAFT 

In a letter to Commissioner Pac dated January 28, 1982, Sikor sky 
Aircraft, in order to burn 1% sulfur fuel, agreed to operate no 
more than 2 boilers at any one time, each operating at a maximum 
load of 75%, f rom March through November . 

From December through February, they agreed to burn 1/2% sulfur oil 
with no opera t ing restrictions. I have reviewed the accompany i ng 
modeling analysis done by TRC in Sikorsky's behalf using the 
VALLEY model . The analysis was done according to DEP modeling 
guidelines and the results support Sikorsky's claim that they
will not cause the exceedance of any ·NAAQS burning 1% sulfur 
oil under the above conditions. 

\.JM: emw 
Attachment 

* 

S.:.. \'E T l M E· If, 0 111 c n i<'III . hand.,-, ,,,. repli 10 .,enc/er o n thu .,am<' !> l11·ct. 
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(5)19/82) 
AIR QUALITY MOD~LI~, ANALYSIS 

IN SUPPORT OF THE USE OF HIGHER 

SULFUR FUEL OIL AT SIKORSKY 

AIRCRAFT'S STRATFORD PLANT 

S'.::'RP.TFORD, CONNECTICUT 

Environmental 
Consultants, Inc. 

Mitchell M. wurm:::iranc 
Pro~ra."11 Manas,er 

Jose?h cusnini 

TRC Project 
No . 1814-TSl 

December 1981 

800 Connecticut Boulevard 

East Hartford, Connecticut 06108 

(203) 289-8631 
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I 

I 1.0 I~TRODUCTION
I 
I 

Sikorsky Aircraft has requested that TRC-Environmental Consultants perform 

an air quality impact analysis of air emissions from their Stratford, Connecticut, 

facility. This analysis is in support of a request by Sikorsky to amend a 

Connecticut Depart~ent of Environmental Protection (CTDEP) Consent Order which 

limits the. use of fuel oil to a sulfur content no greater than 0.5 percent 

at the Sikorsky facility. This restriction was based on the results of an air 

quality analysis performed by the Departlllent's Air Compliance Unit which 

predicted violations of the National Ar.lbient Air Quality Standard (NhAQS) for 

sul:ur dioxide (S02 ) if Sikorsky was permitted to burn one percent sulfur oil . 

- 1 -



TABLE 1 

Sikorsky Emissions Data 

Data for all four boilers 

(Per Boiler) 

are identical 

!-:eat Inp..i~
(r..=:'U/hr ) 

4_1 

36 

24 

Burn Rate 
(c;;al /hr ) 

320 

272 

240 

160 

Emission 
(c;;/ s ) 

6.33 

5.38 

4.75 

3.17 

Stack Ht 
(ft. ) 

77 

77 

77 

77 

Temperature 
( 0 ;: ) 

555 

544 

533 

516 

Flow Rate 
(rn3 ; ~ ) 

5.3 

4.5 

4.0 

2.7 

Load 
( \) 

100 

85 

75 

50 
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VALLEY model actually places the height of the plume centerline no closer than 

t en meters from a receptor,__ the point closest to the stack 1,,,•i th an elevation 

of ten meters below plume height was used for concentration estimates. 



and can be calculated using the following formula: 

where 6h1 is the single stack plume rise and 6hN i s the enhanced plume rise. 

EN is an enhancement factor calculated as follows: 

~~ere N is t he n~~ber of stacks and Sis a s pacing factor calculated as follows: 

where de is the stack center spacing . 

Using these enhanca~ent equations results in a n increase i n t he plume rise of 

approximately 30\ for the Sikors ky facility. Increasing plume rise has a 

significant eff ect on concentrations estimates but does not eliminate violations 

o: the K~.AQS s i nce even with enhancement the plume centerline is still below 

t.he elevation o f near~y hilltops . The maximum concentration predicted with 

all boilers at 100\ loac with plume rise enhanca~ent is r educed t o 450 µg/m 3. 

~~xim~" concentrations at 75\ and SO\ loads are 420 vg/m3 anc 306 vg/m 3, 

respec-cively . 

TRC has a l so modeled the Sikorsky facil ity with emissions approximately 

e~ual to those produced by a 16,000 gallon daily burn operat ion . This s cenario 

incluces operating one boiler at 85 \ l oad ~~d two o thers at 50\ l oad , f o r 

a t otal jurn of l~,208 gallons. The maxim~~ predicted concentration for this 

case is 310 ~g/m3 . Accins this 310 ~s/m3 value to a 100 ~g/rn 3 backgr ound value 

wo~lc still ?rocuce a violatio~ of the 365 ~g /m3 s t andard . 

4.2 v~~LEY Results - 3-Hour I~oacts 

7~ree-hour so impacts were calculated jy mul t iplying the 24- hour impacts2 

:rem t~e V~LL~Y model by four . These values are cisplayed in Table 3 on a per 

toiler basis . The CTDE? has cevelopeci a 3-hour back9 r o~nci SO2 value :or this 

- 7 -



75 
50 

TABLE 2 

Sikorsky Facility .?4-Hour S02 ln?acts . Using 
t he Valley ~odel (l\ Sulfur :uel) Pe= Boiler 

Standard Plu.-ne Rise Equation 

Receotors 

400 500 1 00 200 300 
30 80 140 180 200 

Imoacts (1Jq/m3) 

0 0 .l 114 155 

0 0 • 3 145 132 

0 0 .9 128 116 

0 0 7 . 6 86 77 

·Enhanced Ph:..Tlle Rise Esuation 

ReCe':)tors 

(m) H3 286 429 571 714Dist.a.nee 
180 210 240Eeisht. !".SL ( :'t. ) so 140 

Imoact.s (1;9: / ;., 3)Load ::acto::-
{ \) 

6 102 1130 0 
26 105 84

1 00 
75 0 0 

0 0 76 70 55
50 

600 
210 

700 
230 

134 
114 
100 

66 

114 
97 
85 
56 

85i 
260 

1000 
296 

91 
67 
44 

i3 
54 
35 
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OPTIONS FOR FUTURE co~~I DEAATION 

- . ~ .....:-
9-~ . All of the cases anal yzed previously produce violations o f NAAQS and t hus 

.. . 
-~ ·.. could not be used as a basis· for a sulfur-in- fuel regulation revision for the 

<.,· 
_i:-:·.-~i{ Stratford plant . TRC is proposing several other strategies which may be 

~~_; , pursued by Sikorsky in its regulatory strategy .
" ""!:.,:· ..
,4¥~: : 

,.:,._ - 1) Model other operating load/boiler scenarios: 

Modeling the Sikorsky plant with load spread in a differentr-" --
~ :~:~:· ., .. _- . fashion among the four stacks may produce lower concentrations than 
.:, ~.;:•,;_ 

~~-~­ t hose already analyzed, although producing a concentration lower-~~~,....-­
~·: . :· than 265 µg/m 3 will be difficult. In addition, such an operat ing"-'1~­~-
...t...~~-~-

r-1- • configuration of boilers may be impractical for Sikorsky operations 
-~•'h • 

~~-~:: 
'" · and may not be accepta~le to CTDEP as an e~~ssion limitation. 

2 ) Devel~ping a lower background value: 

The background value for rural Stratford is 100 µg /m 3; however. 

it is unlikely that such a value would be recorded during the 

easterly winds that produce highest modeled concentrations. The 

monitor~ng record of a near~y so analyzer could be searched for
2 

the highest value o.ccurrins under easterly wines, and this value 

(rather than 100 µg/rn 3 ) could be used as background and acided to 

rr~ximum modeled concentrations . Use of such a background value 

would require approval by CTDEP and possibly EPA . 

3 ) Fuel switching according to load: 

This scenario would re~uire Sikorsky to use lower sulfur 

oil when operating at high loads and higher s ul : ur o:.l during 

low load condi t.ion s. The actual co:1c:. t.io:1s of S\•,i t.ch ing would 

~e based on a modeling analysis. Separate storage facilities for 

~:.c_;her and lower sulfur oil would~~ necessary. 
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