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1. INTRODUCTION

O 16 March 1995, President Clinton and Vice President Gore announced an initiative titled
Reinventing Environmental Regulations, which proposed 10 principles on regulatory reform and
directed U8, Environmenial Protection Agency (U.S. EFA) to implement 25 high priorily
actions. Ope of these was aimed at achieving regulatory reform within the Department of
Defense {DoD) through a program called ENVVEST (Environmental Investment).

On 2 November 1995, the Dol? and U.S. EPA signed a Memorandum of Agreement {MOAY On
Regulatory Reinvention Pilot Projects, which formally indoctrinated the ENVVEST program.
The MOA established 2 framework for developing pitot programs at thrég to five selected Dol
facilities. Vandenberg Air Force Base (AFR} has been selected as the prototype facility to pilot
the ENVVEST program and implement cornmon sense and cost effective environmental
protection. The ENVVEST program emphasizes repulatory eempliance through pollution
prevention snd provides an alternative strategy to preseriptive command-and-control regulalory
requirements in the form of 2 performance based environmental management system designed to
altuin greater environmental results.

OUn 3 November 1997, Vandenberg AFRB, U.S. EPA, and the Santa Barbara County Adr Pollulion
Control District (SBCAPCD) signed the first, and currently the only, ENVVEST Final Praject
Agreement (FPA) within the DoD. The FPA stales the intentions of the aforementioned parties
to carry out a pilot project pursuant to the 1995 MOA by testing innovative approaches to
environmental protection. Tlnder the FPA, (he Vandenberg AFB Adr Quality Project

Y1 /ENVVEST Inmitiative is aimed at improving air quality beyond that achieyed through federai,
state, and local permit programs. This multi-year implemnentation strategy is gimed at generating
a reduction of ¢zone precursors, 1.6., oxides of nitrogen (NOx) and volatile organic compounds
{VOCs) by 10 tons or more by 30 November 2002,

The first agreed upon milestone requircd Vandenherg AFB to complete an initial assessment and
cost feasibility study within 30 days of execution of the FPA. On 26 November 1957,
Vandenberg AFR submitted the Boiler Emission Reduction Implementation and Cost Feasibility
(ERI & CF) Study to the SBCAPCD, thus fulfilling the requiremenss of the first rmlestone. The
second agreed vpon milestone, on 30 April 1999, requires Vandenberg AFB to retrofit ir replace
30 pereent of the candidate boilers identified in the Boiler ERT & CF Study.

2. ENVVEST CANDIDATE BOTLER DETERMINATION

The bajlers al Vandenberg AFB span a hroad range of equipment designs and heat input
capacities; however, for purposes of ENVVEST the initial assessment was limited to boilers with
a heat input range of 2.0 to 5.0 million British thermal units per hour {(MMBwhr). This size
ranpe is the next largest class of boilers not envirgnmentally regulated nor subject to
performance emission standards and therefore, thoupht to present the greatest cmission reduction
potential, The assessment focused on the feasibility of retrofitting the burner or replacing a
hailer, which is dependem on heat transfer configuratien, furhace size, brmer configuraiion, heat
input capacity, fucl type, fuel train configuration, age, and overall condition. In addition to the
hardware and equipment specificalions, there are space and facility constraints that need to be
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considered when evaluating the feasibility of each bumer retrofit or boiler replacement. Coupled
with the complexity of the boiler design are the similar variations in estimating the uncontrolled
NO=z emissions. Uncontrolled NOx emissions were shown to vary significantly among two
distinet burner design types, atmospheric and power burners.

2.1 ENVVEST BASELINE BOILERS

During the site survey process Yandenberg AFB identificd 44 boilers between 2.0 to 5.0
MMBtwhr (Table 2.1) referred to as the ENVVEST Pascline Boilers. The building number,
facility description, building square footage, lenant orpanization, facility manager/peint of
contact {POC), POC phene nursber, and access constraints were identified. Additionally, the
boilers were identificd for potential impact (scheduled for replacement or elimination) by ather
projects through the year 2001, This effort involved contacting the Civil Engineer’s Capital
lmpraverient Program and examining the 30th Space Wing Space Track Plan.

In addition to the facility information, the site survey verified the boiler manufacturer, model,
seral number, and heat input rating and identified the boiler and bumer Lype, fuel type, and
approximate age of the boiler. Boiler design and piping configurations were identified, as well.
The fuel rain and boiler configurations with respect to the boiler room grientation were also
documented. -

Finally, during the site survey, the ernission measurement sampling ports and facility fuel meters
were identified and installed. Sample ports were identified and located in accordance with 11.5.
EPA Method 1 and the ENVVEST Emission Measutemenl Protocol. The fuel meter type (2.4,
wrhine, rotaty, or diaphragm meter} along with the meter function (¢.g., dedirated boiter meter
or facility meter servicing other cembustion sources) and the resolution of the registers were also
documented for pre-existing meters; otherwise, meter specifications were cited for installation.

2.2. ENVVEST PRE-SELECTED CANDIDATE BOILERS

During the site survey, it was also discovered that rmanv of the ENYVEST Baseline Boilers had
been replaced or were being replaced. In order to catcgorize the boilers and develop a pool of
candidate boilers that would benefit the moest from low NOx technatopy under the ENVVEST
program, the following catcgories were developed:

wg™. Woilers that ate scheduled for retrofit or replacerent and are currently undergoing
either process; '

“E" - Boilers that are not scheduled for refrefit or replacement and are within the desired
heat input range; also kmown and referred to as the ENVVEST Pre-Selected
Candidate Botlers;

“N"- Boilers that do not meet the heat input rating criteria or the facility that housed the
boiier is oo longer in oporaiion; and

“R . Doilers that have been replaced.

After the initial evaluation, 24 of the 44 ENVVLEST Baseline Boilers shown in Table 2.2 have
qualified as a category “E™ for the ENVVEST Pre-Selected Candidate Boiler pool, These botlers
have under gone lurther evaluation 10 determine their eligibility for the ENVVEST program.
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2.3. ENVVEST CANDIDATE BOILERS

Nineteen of the: twenty-four ENVVEST Pre_Selected Candidate Boilers have undergone the final
evaluation to determine their candidacy for the program. The retrofit or replacement decision for
each boiler is based on the emission reduction potential, cost of retrofit or replacement, age of
boiler, and overall condition. Determining the emiszion reduction potential for each ENVVEST
Pre-Selected Candidate Boiler requires two key uperating indicatars: first, a baseline emission
cate and second, annual fuel consumption. Each ENVVEST Pre-Selected Candidate Boiler has
been bascling emission tesied in aceordance with the ENVVEST Emission Measurerment
Protocol. With the cxception of one facility, Space 1.aunch Complex 4's Mabile Service Tower
Support Facility (Building 719), the last gas meter 1o monitor armual fuel consumption was
instalied in July 1997, By 1 September 1998, twelve consecutive manths of fuel usage has been
compiled for 19 of the 24 ENVVEST Pre-Selected Candidate Boilers in accordance wirth the
ENVWVEST Fuel Measurement Protocol to derive an armual fuel consumption rate.

Om 29 Scplember 1998, Vandenherg AFP submitted to the SBCADCLD the final evaluation (sce
Tahle 2.3, EERi Planning Report) conducted in accordance with the ENVVEST Emission
Rascline Protocol and the ranking and scoring guidelinest of ENVVEST Roiler ERI & CT Siudy
for the 19 ENVVEST Pre-Selected Candidate Borlers. The final evaluation revealed that only 4
of the ENVVEST Pre-Selected Candidate Botlers gualificd to be an ENVVEST Candidale
Boiler. In other words, only 4 hoilers were found ta be feasiblie and cost effective for retrofit or
replacement under the ENVVEST program.

10 order (o mieet the EWVVEST program milestones specified in the FTA, Vandenberg AFB had
prematurely begun retrofit and replacement projects on threy of the ENVVEST Pre-Selected
Candidate Boilers that did not make the final cut. If was assumecd (hat several boilers waould
have made the ENVVEST Candidate Boiler list. However, after consultation with the
SBCAPCD, it was decided that these three boilers would be added to the ENVVEST Candidate
Hoiler list. On 29 October 1998, Vandenberg submitted 1o the SBCAPCD the ENVVEST
Candidate Boiler list consisting of the seven boilers shown in Table 2.3-1.

Table 23-1
FNVVEST Candidate Bollers
Reference # Building # | Heat Input Rating R&R Status
(MM Btuhr) Type
1400 1800 203 Retrofit Completed 8/98
1900 6523 3.35 Retrafit To be awarded 2/99

2000 Gan1 200 Eetrofi Cﬂmpletcd 3708
2800 “B510 2.50 Replacement | Completed 12/98
2500 00035 3.50 Replacement Completed 3/98
3300 10145 3.01 Replacement | Completed 4/98
4100 13330 4. 185 Retrofit Scheduled for 2499

Only five additional boilers located in Building 719, Mabile Service Tower Support Facihity,
await further evaluation, onee 12 consecutive months of fucl data have been coliccted. The
Loilers at Building 719 provide environmental climate control during payload processing

| 2anking and sconng gnidelines for the ENVVLST Pre-Selected Candidate Boilers were cited in Tables
231 and 2.2.2 of the 29 fune 1995 Seiannual Progress Heport,




pfey sy . ReL [ 'y axquanias Wopsan
WP ha oL B LES . o050k |..nG..B. FEEL W o W W oo'g LE'EE LLLOY LG8 LGS GITEE oarr
- 3 =9 L9 0a'8Ldk oo . ¥EL o TWh L} o oge IF G Eah L5 ek 4 ooEr
vl WeL S oo o LFY ool VDL o Bo'a ban g ' LT EHERREF L8'68 HFWEE riaaa e ils
gy ek oz Ewell EOERFE [ 4.0 o LRI Lade) 500 Pk i,y o ST CLakIYL L50 coos HErLE COLE
FEEEE RFYTE " iwsen RN M W S e B o L oGy BEER3LF03 L1562 LrELSE Frim [OET
I wer WLE LYErr) g 1554 [ - b2l ¥L2 oo wrR wh SETLLTLP Fi-gs COHES PrEg ity
a0 [4-H Q2'0IT L ivrl 0367 qoca GEL oo ra oo oo g S ELSTAYE L7'6E Dol ored Ok
5 Ek Gk% 5Oz e B EED Lok YREL 20 W0 o ora W FIEAREE Fih COER TI6 Xt
GFELE BELF RLETE S &5'LE0s aFfa 6L 2y L a3 e L LLGHIRE L5EE D0ELS FO0G TRz
TFIr it Y ECDELTY sz Lalr 0o LFE CANH 0 v o 03 by ESTRCRY 1563 Lrats 1 2T
AWCE siez WELH 311 LT LEGY orbe  SFeL W L0g ] oF o Hil) FYgLFIEST 1567 oupkd Ty DT
ﬁ..uu... EL B ol Ll oUcE 999 o £ o 3 ool gt MR LFER BEts  SER BI1E
YooTr By [0 YRR b1y o . GOFDe R 2y 1N} mo e W GLREFTINE BT 00'ges Rl i g
eplv.  ZELIE  CTEE ADEEE L¥I6¥G rm R EARy oo B e oo iL TIZEFDE i5BE aYecd LIsR [0
LY EE T 1L SFELE (=R ord oL we & o0 Ly L] T LFEIRTSR LA BOHEE i ool
T6eTE fras FME N LI Fh ooek  EFRY oo 400 ey LT ' [REEE Do LB RiHIS BLEY T
Trees EFEr 4 2.4 ACLERE o LEL 2 fARy iy oo (P T Eayr] 57T LLRES LU COkL
- L9 Wik LT LUCOE oTRE 9T g 00 oea e L wlEdL ey L5651 OLEs 0y ] e =)
Brar LT i 1Y) by Ebgrs fragr] LLURE e 50 g oo oD LEIGEELL 15 T SR Lk
il Gy (dan  eugand Gdmgas) (e (4 (gAY (BFHNY (s} (fo4) 35057 tfas) Tos) 7805y (3 wy () # Beped &SR
AT sedgFy dyTY Hsodt Y adigy  wedgy wdID ey PARpATT slivi svndodd  cory ppanpes aSuspy supdosg  SPD poany JANSSMLS durd [
wy rsed oY 150 WY Al Ny 84T aTpiafp afpiday

rioda)y Suruun]d 1y IT

£Z T1dvL



ENVVEST SEMIANNUAL PROGRESS REPORT 29 JAN 98

activities at Space Launch Complex 4 (SLC-4). Due to mission constraints, Vandenberg AFB
had to wait until July 1998 for a window of opportutity to miemupt natural gas supply at 5L.C-4
fur instaliation of a new rotary gus meter. ‘The final evatuation of the boilers at Binlding 719 will
be completed by August 1989,

3. STATUS OF R&R BOILER PROJECTS
LR ENYVEST BOILERS T

I'hrough the investigation and iruplementation of advanced emission reduction technologies,
Vandenberg AFR is demonstrating the effcetivencss and dilliculties of dq}m-crlling air pothution
with pollution prevention methods. The initiatives outlined belew bave applied innovalive
pollution prevention techniques in reducing cmissions from the ENVVEST Candidate Boilers.
Advanced bumner developments provide for the reduction of NOx emissions through alterstions
in the burner configaration, eliminating the need for traditional post exhaust conirels. By
warking direcily with technology vendors, Vandenberg AFB has applied low {<30 ppmvd NOx
@ 3% O3) to advanced ulra-low (<15 ppmvd NOx @ 3% O2) emission reduction technology.
Although Vandenberg AFB has been very successful at reducing NOx emissions from beilers on
base, there have been some difficulties in application of advanced cmission conrols,

3.1.1 MISSILE MAINTENANCE FACILITY (BUILDING 1806}

This ENVVEST project involved retrofitting a propane fired 2.05 NMIMMEBEtwhe fire tube boiler,
manufaciured by Kewanee Boiler in 1994, with a fully medulating diffuser head forced (DHF)
draft burner rmamfactured by S.T, Johnson Company. Johnsen's Boiler & Control Inc.
completed the bumer retrofit on 3 September 1993. The Kcwanec power burncr was replaced
with & new DHF draft burner along with a new refractory throat. The retrofit package unlized
the existing gas train and burner management control systern, adding 1o the cost effectiveness of
this project. An FGR systcrn was inslalled to introduce flue gas back mto the combustion air on
the intake side of the bumer. This dilutes the incoming air and lowers the axygen concentration
in the combustion zone, while the recirculated flue pases absorb heat and reduce peak
combustion temperatures; all of these are effeetive means of controlling NOx emissions. This is
an mexpencive retrefit package, yel capahle of achieving less than 30 ppm NOx. Vandenberg
AFB conducted emission testing on the old and new units in accordance with the ENVVEST
Emission Measurement Profuvesl. Test results showed an average baseline NOx concentration of
95,7 ppinvd (@ 3% O on the old umt, while the burner retrofit package achieved 29.5 ppmvd @
3% ()7, a 69 percent reduction in NOx concentration.

3.1.2. REMOTE LAUNCH CONTROL CENTER (BUILDING 8510)

This ENVVEST project inctuded teplacing 2 gas fired 2.5 MMBtwhr water tube boiler,
manufactured by Cleaver Brooks with an Ajax Model HPG-2500 low-pressure sigam boiler.
Ajax has developed an advanced low NOx premix humner capablc of achieving less than 20 ppm.
This system uses a gas/air premix manifold. “I'he bumners are linked to a fully modutated blower
mixer that preciscly controls combustion through the full rnge of modulation., The burmner bed
provides a uniform heat distribution on all boiler tubes for improved heat transfer and boiler
efficiency. Untfonn heat distribution over the entire heating surface at each firing rate provides
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longer tube life by eliminating concentrated heat on limited tube surfaces. RE. MacDonald
Company completed this boiler installation on 31 December 1998, Vandenberg AYB conducted
emnission testing on the old and new units in accordance with the ENVVEST Emission
Measurement Protocel. Test results showed an average bascline NDx concentration of 83.9
ppmvd @ 3% ©7 on the old unit, while the new boiler achicved 18.1 ppmvd @ 3% 02,278
percent reduction in NOx concentration. Addilionally, the Ajax boiler achieved 2 slight increase
ity combustion efficiency, which also results in moderate fuel savings.

1135 GYM & FITNESS CENTER (BUILDING 2003) e

As previously discussed in the 29 June 1998 ENVVEST Semiannual Progress Report, this
project replaced a 2.5 MMR/hr atmospheric burmer, water tube boiler, manufactured by Paciltic
Doilers in 1984, with a 2.5 MMBhwhr power burmer installed in a new water tube hoiler
marufactured by V! Industries, Ine. The Pyromat Radiation Stabilized power barmer designed
by Alzela Corporation incorporates cylindrical burner surfaces that control heat filux uniformity
to substantially lower NOx emissions. R.F. MacDonald Company compileted this boiler
installation on 1§ March 1998, Inaddition to achicving low emissions, the mannfacturers of thas
boiler package have sct a goal of obtaining system certification from Underwriters Laboratory

(UL).

Vandenberg AFB conducted cmission testing on the old and new units in accordance with the
ENVVEST Emission Measurement Protocol. Test rosults showed an average bascline NO=x
concentration of 118.8 ppmvd @ 3% Oz on the old unit, while the new boiler achieved 8.7
ppmvd @ 3% O, a 93 percent reduction in NOx concentration. The average combustion
cfficicney on the old Pacitic boiler was 73.9 percent efficient, while the V] hailer achieved 79.5
percent, 2 7 pereent increase in conbustion efficiency and proporttional fucl 5AvINgs.

This project has encountered several problems. 'The first was observed after instaliation was
complete and the bailer was started up for operation and tuning. The pas line pressure did not
remain relatively constant at 11° water gage {(w.g.) pressure as cxpected, but instead fluciuated as
low as 5" w.g. The drop in gas pressure cansed the bumer to “flame out” because it was
originally designed to operate at higher pressures. This required o restriction of the gas
plumbing configuration by resizing the orifice in the pressure regulator (o accommodate the
unexpected fluctuation in line pressure. '

The second problem resulted from the fact that the new PV boiler was canfigured to provide
both spacc heating and hot water for the gymnasinm. Previously two separate boilers were used,
one for each applicdtion. Vandenberg AF elceted to leave the old hot water boiler in place to-
qerve as 2 backup to the néw PVI boiler during frmes of servicing. The new beiler was tied into
the original hot water tank. The new condiguration, sexup for both heating and haot water,
required additional heat transter to he hot water tank. However, the new boiler could not
dissipate heat readily enough causing it 10 overheat and constantly shut dewm. After extensive
trouble shootine, it was observed that the original heat exchanger coTC in the hot water tank was
undersized and plugzed, due to hard water deposits. The heat exchanger was removed, cleancd,
and replaced to correct this problem.

The third problem arose after several months of operation, resulting in the burner lailing lo re-
ipnite. After troubls shooling, it was observed that the clectrodes had prematurely waore out.
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This was duc t the cyclical loading on the boiler causing it to constanily fire on and off. This
was the first boiler project under the ENVYEST program with no bascline fuel consumption
data. Knowing that the original boiler rated at 2.5 MMBiwhr was slightly oversized for its
application, it was assumed that a lLoiler of equal size would be sufficient to pravide both heating
and the additional hot water loads for the facilily. However, after compiling sufficient fuel usage
data from the facility it was realized that the boiler was grossty oversized for its apphcation. Te
comeel this problem, Alezeta Corporation has agreed to replace their bumer with 2 new one, sized
to half its curvent raling under the warranty agreement. This burner replacement will aid in the
UL certification requirement as specified in the contract agreement. -

It shauld be noted that Alzeta Corporation (burner manuafacturer), R.F. MacDonald Company
{boiler instaliation contractar}, and Tetra Tech, ine. (prime contractor), glong with continued
support from the Operations Flight under the Civi] Engincering Squadren, have diligently
worked to resolve afl of the aforementioned problemns encountercd on this peeject.

3.1.4. BASE SWIMMING POOT. (BUILDING 10145}

This boiler pruject, like the provieus one, was discussed in the last report and has encountered
several difficultics. This project replaced a 3.0 MMBiwhr atmospheric burner, water tube bailer

' marufactured by Ray Pak, Inc. in 1987 with two 1.44 MMBuwhr water tube boilers
manufactured by Lochinvar. Replacoment was decided due to the poer condition of the Eay Pale
bailer and its history of maintenance problems. The Iwo bailers were configured W operate on a
iead-lag system, whereby each builer operates on an a3 neceded basis. This is designed to
increase boiler efficiency with a tailored heating system that optimizes boiler operations to meet
the pnol heating tequirements. Sputhern California Doilet, Inc completed the installation en 2
April 1998,

Vandenberg AFR conducted emission testing on the old and new units in accordance with the
ENVVEST Emission Measurement Protocol. Test resulls showed an average baseline NOx
concentration of 145.6 ppirvd @ 3% O3 on the old v, while (he new boiler achieved 18.9
ppravd (@ 3% O3, an B7 percent reduction in NOX concentralion. The average combustion
efficiency un the old Ray Pak boiler wes 75.9 percent efficicnt, white the Lochimvar boiler
achieved 81.7 perment, o 7 percent increase i combustion efficiency and proportional fuel
savings. Although these numbers arc impressive, nothing elsc is commensurate pertaining to this
project,

This projeet has encounteied extensive difficulties ranging from substandard work to faulty
equipment. The first problem was pbserved upon completion of installation and initialion of
start up, which resulted in numeraus leals on the inlet and outlet hot water plumbing. These
leaks were immediately repaired, however, leakage continues to be a problem at unions made by
both the installation soniractor and the boiler manufacturer. The second problem was a constant
shutdown of the boilers requiring HVAC maintenance crews to continually re-initalize the
programming on the Techmar lead-Tag controller. The problem was terporarily corrceted
through by-passing [he controller and seiting {he boilers to operate manually. After exlensive
trouble shooting, it was finatly determined that a faulty lead-lag controller was the problem. The
third and most perplexing problem resulted in the hnilers failing to bring the poal water up to
terperature. Multiple service calls by Lachinvar representatives and Southern Califurnia Eoiler,
inc. to disgnose the problem only resulted in finger pointing between Lhe botiler manulacturer
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and the instatiation contracter. Finally, the Maintenance Engineering Flight under Vandenberg’s
Civil Engineering Squadron, the Viee President of Southern California Boiler, Inc., and a third
party representative from R F. MacDonald were called in to diagnose the problem. Finally, all
partics arrived at the same conclusion, that the flow rate generated by the main circulating pamp
exceeds the maximur flow rate capacity of the boilers. The flow is being restricted through the
bypass linc at the botlers and through the boilers themselves. The plumbing configuration in
which the biters were piped was correel in the sense that the units were sel up a5 a secondary
heat loop from the main system. However, the restriction in the bypass line of the mam leop is
forcing mote flow through the boilers, which are unahle to handie the larger volume of flow.
This creates an insufficient reteation time of ihe water passing through the boilers, failing to
allow adequate heat transfer to the pool water. Simply temoving the bypass line and installing a
full & line in its place is an easy way to currect the flow volumes. Theec modifications arc
soheduled to oceur in February 1999, b

3.15.  BREAKERS DINING HALL (BUILDING 13330)

The final boiler project is 2 wuc rcsearch and development initiative. This project includes
retrofitting a 4.18% MMB/hr firc tuhe boiler, manufactured by Kewanee in 1992, with a 2.503{0
MMBiwlte power bumer, designed and patented by the Institute of Gus Technology (IGT).
Liicld-testing an the Kewanee boiler determined the maximum firing range for this botler is 0.4 to
1 5 MMBtwhr, and that the normal operating range iz 04 to 1.7 MMBtuwhr. Therefore, to
optimize (he bailer efficiency, the firing rate of the new burner will be de-rated from 3.5 th 2.5
MMBtwhr fur this retrofit application.

IGT's unique combustion system desipn, formally known as a forced intemal rectrculation {FIR)
bucner, combines two-stage combustion with premixed first stage gases and forced internal
recirculation of [lue gases to reducc the formation of NOx emissions. The FIR bumer is
. designed 1o achicve ultra low emissions without the use of external fluc gas recirculation or post
combustion controls, TGT has successfully demonstrated this navel burner design in much larger
industrial sized boiler applications. Vandenberg AFB will serve as the test bed for 1GT's
protatype bummer in a Gonman, commercially sized boiler application.

Since the last progress report the cnginecring design has been compieted, the burncr fabricated
by Detroit Stoker Co., and tested by IGT at their Chicaga, TNlinois research facility. The fest
results showed an impressive 10 ppm NOx scress the full firing range of the burner. The
demonstration project was now ready to proceed to the final stage for ipstallation and tesling.
On 7 December 1998, the bumner retrofit was initiated. By the third day, the retrofit was
complete and initiation of start up for burner optimizabon and tuning was ready v COMIMEICe.
Unfortunatcly, an unexpected phenomenan occured that was not seen at IGTs research facility.
“I'here wags instability between the first and second stage combustion zones, causing ihe power
flame to constantly oscillate botween stages. Unable to correct the problem on site, 1GT decided
L 1emove the bumer and conduct further evalvations al their Chicago test facility. The ariginal
Kewanec burmer was re-installed and the hoiler was brought back online on 11 December 1995,
Tentatively, the FIR hurner installation has been rescheduled for late February or early March
1999

10
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4, PROGRESS OF FPA MILESTONES

Through the process outlined in the FPA, Vandenbery AFB has agreed to the follawing
milestones:

L. Within 30 days of excention of this Agreement, Vandenberg AFB shall complete
the initial assessment and cost feasibility study.

2. By 30 April 1999, 30 percent of cundidate boilers identified in milestone
#1 are being retrofitied # —

LR Dy 30 April 2000, 2 tons per year of emigsion reductions shall have been
accormplished.

4, By 30 April 2001, 70 percent of candidate hoilers identifl"cd in milestane #) are
being remofilted. '

5. By 30 November 2002, Vandenberg AFP shall achieve a reduction in anntial

emissions of ozone precursars by 10 tons or morc.

If any of the milestones are nol met, the FPA will terminate and Vandenberg AT'B will be
required to comply with the requircments of Title V of the 1990 Clean Air Act Amendments.
Table 4.1 shows Vandenberg AFH progress with respeet to percent completian for each
milestone.

Table 4.1
ENVVEST MILESTONE PROGRESS

1040+

PERCENT
LA
<

MILESTOMES

2 The term “being retrolitted” encompasyes construction, testing, and monitoting of cmission rednctions,

11
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5. ENVVEST EMISSION REDUCTION ASSESSMENTS &
FEASIBILITY STUDIES ‘

Vandenberg AFB is implementing 2 phased program, uliimately achieving an arnual emission
reduction of ozone precursors by at least 10 tons by 30 November 2002, The initial facus has
been controlling ermissions from boilers, fumaces, or process heaters. Realizing the shortfall of
emission teductions from boiler projects, olher initiztives are being explored to support
attammment of the 10 ton reduction goal. Details of these efforts are discussed below.

5.1. SOUTH VANDENBERG POWER PLANT FUEL NOZZLE
FFRASIBILITY STUDY

b
This study was an asscssment of retrofit optiens to reduce NOX emisstons from frve Allison 301-
EP gas turbines lacated at the Scuth Yandenberg Power Plant {SVPP). The rettofit options were
limited to modifications to the combustion section of the turbines rather than add-on exhaust
control technology. Ten retrofit options for NOx control were identified through a review of
published technical articles, comtrol techmology guidelines prepared by the Califomia Adr
Resources Board and the U.S. EFA, and discussions with gas turbine manufacturers and
servicing representatives.

Each retrofit option was assessed based on the follywing crileria: potential NOx emission
reductions,; demonstrated performance, reliahility and maintainability, associated system
reyuircments, and economics. Four of the retrofit options were considered nol to mect the
agzessment criteriy, and therefore ne further evaluation was performed for these options. The
usc of catalytic combustors appears to be the most promising NOx control technology for the
Ajlison 501-KB gas turbines. The GENXON Power Systern and XONON Flameless
Combustion System uses a catalyst to promote combustion below the NOx formation
temperalurc. A pilot system has heen successfully instalied nn a comparably sized General
Electric gas tarbine, and emission levels of 3.2 ppm MOx were demonstrated. This is much
lower than the current SYEP emission levels of 25 ppmvd corrected to 15% O3. The major
drawback for this optiog is thal it has not been demonstrated on an Allison gas tarbine nor is it
commercially availzble. The other five retrofit options asscssed were found to be currently
available and have predicted NOX emission jevels ranging from 12 to 25 ppravd at 15% Oz,

1t has been determined that no pilot test propram will be conducted at this time on the Allison
s01-KB gas turbines based an the results of this assessinent. The most promising retrofit option
{uatalytic comhustors) is not currently available for the Allison gas turbines and is several ycars
away from commereial anplication. Other available retrefit options do not appear to achicve
sufficient reductions in NOx emission fevels to be viable for further evaluation under the
ENVVEST program.

12
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5.1 INTERNAL COMBUSTION ENGINE {ICE) ASSESSMENT

Recent studies have demonstrated the avaitability of ICE control technology with sulficient NOy
emission reduction potential fo be considered under the ENVVEST program. Specifically,
studies by Battelle-Columbus Laboratory’ have evalualed the ability of six different technologics
to coptrot MOx emisaions from Air Force Aerospace Ground Equipment (AGE}. Resuits of this
study, which used a mobile electric power gencrator {Modei AMNDIZA-86), showed that thres of
the control technnlopics were practical and achieved a 70 percent reduction in NOy cmissions
withoul any increase in carbon monoxide {C0), hydracarbon (HC), and particulate emissions.

The source applicabihity to the ENVVEST program was performed based on operating data
presented in the 1995 and 1996 Comprehensive Tmission Inventory and previous study data,
Previous stwdy data include: data analysis by Battelle-Columbus hahoratory and Science
Applications Intemational Corporation (SAIC) AGE operations study at March AFB*, which
evaluates contrel technology options for diesel generatars. “In eddition to thesc two studies,
Engelhard, 5 manufactarer of control teohnology for diescl engines, was consulted on ICIE
control technology strategics. The assessment analyzed the potential emission reductions from
applicable control technologics and their application for the ENVVEST ICE retrofit of
replacement efforls.

The assessment focused on control technology applications for two groups of pre-seleeted ICES
{compressors rated at 190 and 375 cubic fest per minuts [cfim]), which, if included under the
ENYVEST retrofit and replaccment program, would gencrate 2 lo 3 tons per year of NOx
reductions,

5.0 ZERO AND LOW YVOC PAINT SUBSTITUTION

Vandenberg AFB is cutrently detcrmining the emission reduction potential for volatile orgarie
compounds (YOCs) from comrosion control, industrial facility painting, and architsctacal inlerior
and exterior painting. A fop down approach is being taken to accomplish this assessment. This
includes evaluating painting and coating operations, determining the greatest VOO emission
reduction potential, ranking painting and coating processes for ease of product substitution znd
greatest redoction, and listing Zero or near Zere VOC substitute products for the highest ranked
PrOGESSEs.

The initial phase of this project identifics proccsses that use large quantities of paint, cvaluates
high usage processes for product substitulion, calculates annual emisgions based on product
substilution, ranks evalualed processcs, preposes bascline and guantification methods for
SBCAPCT approval, and develops program protecols to quantify and irack FENVVEST emission
reduction crediis.

2 vygluation of Air Emnissions-Redustion Technologics fin Acraspace Ciround Foguipment {Phase IL {reen
AGE Initiativel," Battcllc Repori la OC AL H5C/HRG, Wright-Patterson AFR, OH 45433, Contract un
F33657-92 D-2053, SICAC Task No. 1239, December 20, 1526

4 4 srospace Ground Equipment (AGE)" SAIC, Report te 1leadquarters, Adr Force Reserve,
Environmental Division H) AFRESICEY, Match AFD, CA, Contract MNe. FOEG3S-93-C-0152, SAJC Task
Mao. 152-5-01, lamary 1997,

13
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"he painting and coating assessment will determine annuzal usage for the following operations:
* 30 CES/CEOIV { CE Paint Shop);

Western Ranpe Support Services contractor (ITT Federal Services),

. I .aunch Operations Support contractor (MCA, Inc.); and

. Military Family Housing maimtenance contractor (Valenzuela Enginesring).

Next, Vandenberg ATB will identify those processes where the cmission rate and potential
emission reductions arc the greatest, This will be accomplished by calculating an amnnuz)
ermission rate for each process. Annual ermssion rates will be based on annual usage and the
VOC concenmation of each coating or paint product. Results from this effort will be documented
and each process will be ranked based on the anqual tmission rate and amensbility for product
substiiution. -

Manufacturcrs and literature arc being researched to identify svailable zero or near ze1o VO
paint substitutes. Substitution uptions for each application wili be identified and ranked n
accordance with the ENVVEST program criteria.

Starting with the highest ranked candidate process, Vandenberg AFB will work with each
process uperatar to cnsure the propesed product substitution recommendation is a viable option.
Each effort will include (it applicable):

. Coordinating  efforts between the coating manufacturer and the painting
' operators to identify coating applicability,

- Bvaluating casc histary to back the mamifacturer's specifications;

- “Prta-tesring” the product at Vandenberg AFB; and

. Fvaluaiing product durability, preparation, application, cleanup, and cost.

Upon completien, # list of coating ajternatives for each identified process will be provided Lo the
painters for review, The reduction potential for the top candidate processes is estimated at 5 tons
per year.

5.4. TRIP REDUCTIONS for SLC-2 WASTEWATER RECLAMATION
PROJECT

As part of the ENVVEST program, Vandenberg AFB is determining emission reductions generated
from the fulure implementation of a waslewatér reclamation system at Space I.aunch Complex 2
West (SLC-2W) facility. The wastewaler reclamation system eliminates the need for using heavy-
duty diesel trucks (HDDT) te transport industrial wastewater resulting from launch processes on
Mooh Vandenberg to the ndustrnial ‘Wastewater ‘freatment Plant (IWTP} located on South
Yandenherg.

Vandenberg AFE will evaluate the emissions gencraled fram the discontinuance of loading, off-
loading and hauling wastewater from the SLO-2W to the TWTP using HDDTs and suppatting
interpal combustion engines oh a per laimch basis. An emission rate for the following activities

will he determined.  Activitics will include:

14
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. HDDT operation;
) Wastewater loading and offloading processes; and
» Fueling of the HDDT.

Emission reductions will be quantfied hased on historical TIDDT fuel usage and activities
associated with waslewater transportation for each launch operation. Vandenberg AIB will
quantily baseline emissions, forecast envission reductions for future SLC-2W Jaunch eperations,
and develop program pratocels to quantify and track emission reduclion credits.

Emissions will be quantified using California Air Resources Bourd approved methods and enmission
factors. From this effort, an avirage emission rate and reduction will be esteblished. The emizsion
rate and reduction credit wilk be based on the following:

N,

«  Average HDDT fucl usage;

«  Average HDDT loading capacily,

e  SLC-2W wastcwater generation frem launch uctivitics;

» Trznsportation distance of wasicwater 1o and from the [WTE from SLC-2W;

« Transportation distance of wastewater to and from the SLE-2W from its dispatch location; and

v Average number of trips 1o suppaort launch aclivitics.

Tt is estinated that the emission reduction patential for this project, when Tully implemented, will
generate less than 1/2 ton per year. :

5.3. IRT PAINT BOOTH APPLICATION

This asseasment looked at the requirements to reactivate the Intcgrated Refurbishment Facility
(IRL) for nse by the 576th Flight Test Squadren (FLTS). The IRF paint boolh/abrasive blast
system is Jocated in Building 1900 on North Vandenberg AFR. The structure is a large hanget-
type building with high-bay doors and railway access to the intetior, The intertor of Building
1900 consists of large high-bay assembly areas, 7-level office facilities, and a sub-enclosure (24
fi_wide x 109 ft. long x 26 fi. high) designed for the spray painting and sbrasive blasting of large
rail-cor equipment and missile components.

The TRF was one of scveral facilities constructed on Vandenberg AFB beiween 1988 and 1990 to
support the Peacekecper Rail Garrison progran, Under this program, the Air Force was planning
Lo place a forve of Peacekeeper missiles on trains throughout the continental United States. The
traing, with their missiles on continuous strategic alerl, would be parked ingide alert shelters in
SECUTC garnsons al designed Air Force hases. Howover, the Air Foroe never conductad 2 single
test flight from the Vandenberg Rail Garison complex. A rerarkable chain of events, including
the fall of the Berlin Wall in 19839, the cventual dissolution of the Soviet Union in 199}, and the
signing of the START trealy by Russia and the United States, all drastically changed the
international political landscape. Hence, the Cold War had ended. Congress 1o Jonger saw n
need for the Peacckeeper Rail Garrison program, and subsequently the IRF was never uiiliged.

There are several permitied paint booths in operation at Vandenberg AFB, including the [RF
paint booth. All paimt booths have particulate emission controls, hawever nong are equipped
with YOUC controls with the exception of the IRF paint boath. This facility, at the time ol 118
construction, was considered to have slate-ol-the-art emission controls for any painting
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application. The paint booth is capable of achicving a combined caphure and control efliciency
of 88.5 percent for VOU emissions. :

This assessment included the analyses of cquipment condition, permit modifications necessary 10
cornply with all SROAPCD surface coatimg rules, and 2 cost analysis of paint booth operating
casts. The 576t FLTS agreed to cover the paint bouth eperating costs providing ENVVEST
supported the reactivation of the ermssion control system, provided technical training for
maintenance and operation of the system, and pertormed the necessary permit modifications to
reactivate the IRF under the 576th FLTS. For a nominal investment, Vandenberghas secured the
s76th FLTS future use of this facility benefiting their operations, as well as the ENVVEST
program and ultimately the environment, The estimated emission reductions should range fam

1/2 to 1 ton per year. '
.
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