Y% pennsylvania
r’ DEPARTMENT OF ENVIRONMENTAL
PROTECTION

October 18, 2016

Mr. Cameron Miller
Brookville Services, LLC
4 South Pickering Street
Brookville, PA 15825

Re:  Brookville 25T174D Locomotive Filter
MODEL: 25 Ton Loco; SERIAL NO.: 9198;VOLTAGE: n/a; HP: 208
APSID NO: 923685
APPROVAL NO. BOTE-DEES 50-14
*Modification from a fan cooled exhaust system to a liquid cooled system*

Dear Mr. Miller:

Chapter 4 of the “Bituminous Coal Mine Safety Act” (the Act) provides for the use of diesel-
powered equipment in underground bituminous coal mines. Section 424 of the act created a
Technical Advisory Committee (“TAC”) for the purpose of advising the Department regarding
implementation of Chapter 4 and evaluation of alternative technology or methods for meeting the
requirements of Chapter 4.

On September 16, 2016, Brookville Services, LLC submitted a request to the Technical Advisory
Committee (“TAC”) and Bureau of Mine Safety to have this piece of equipment inspected. On
September 19, 2016, The DEP Bureau Director requested the TAC to review and comment on this
request.

The TAC and DEP traveled to Bailey Mine in Wind Ridge, PA to conduct their investigation and
issued their report recommending temporary approval on October 5, 2016. Permanent approval was
recommended at the TAC meeting on October 12, 2016.

Based on the recommendation of the TAC and the equipment approval staff, your request for approval is
granted.

If you have any questions on this request, please contact me at either cocarson.pa.gov or at 724.404.3154.
Sincerely,

-

Cblvin C. Carson
Director

Enclosure(s)
ce: Ron Bowersox, TAC
Paul Borchick, TAC

Bureau of Mine Safety
131 Broadview Road | New Stanton, PA 15672 | 724.404.3139 | www.dep.pa.gov



Pennsylyanin 'll‘echnlcal Advisory Committee
On Diesel Powered Equiprent

Paui Borchick Ron Bowersox

(412) 736-9105 {Cell) (724) 726-8987 (Home)

(724) 435-4414 (Gtfice) (724) 4798692 (Office)

Email: paulborchick@consolenergy.com Email: yumwarbowersox@ysheo.com
Qctober 5, 2016

Colvin Carson, Director

Burean of Mine Safaty

Diepartment of Environmental Proteetion
131 Broadvisw Road
New Stanton, PA 15672

RE: Brookville Model 28T174D Jocometive iﬁtiiizing.a Deatz BF6M2012C diesel engine (MSHA 1D 07-
ENA040008 - Part;7) 208HP @ 2500 KEM wiith an-Aiklow Management Syster emissions cotitrol system
using ani MSHA Approved AirPlow Modsl M15S15 DM Filter / ACSMNG Discel Oxidation Catalyst (87%
Efficient) and 2 DST M190-301-01 Heat E-xclimnger.

Déar Mr, Cérson: - \

1
Chapter 4 of the “Bitaminous Coal Mine Safbty Act™ (the Aet) provides for the use of dissel-powered
cquipment in underground bitumninnus coal nuitfies, Seotion 424 of the act oreated s Technical Advisory
Committes (“TAC™) for the purpose of advising the Department rogarding tmplementation of Chapter 4 and
evalaation of alternative technology or methods for meeting the requirements of Chapter 4,

Background

On September 16, 2016 Brookville Equipraent Cotp, submitted a request for evaluation of their
Brookville Madel 25T 174D locomotive utilizing a Deutz BR6M2012¢ dicsel engine (MSHA ID 07-
ENAQAN008 - Part 7) 208HP @ 2500 RPM with an AirFlow Management System emissions control system
using an MSHA Approved AirFlow Model 315515 DPM Filter / ACSMNC Diesel Oxidation Catalyst (87%
Bfficient) and-a DT M160.30-01 Heat Exchianger. This new designed omissions contral System utilizes a
DST heat exchanger which replaced the previdusly approved package that utilized-a fan forced air mixing box
10 cool the exhaust gas. | '

k
On September 19, 2016 the Director n?’ BMS requested the TAC 16 evaluate the Brookville Model
25T174D locomotive engine and emission package and to advise the Department regarding the TACs
recominendation as to whether the referencad é,qwipment meets requirements of Section 403 of the: Act, The
engine and cuissions cantrol package has not bean previously eppraved under Section 403 of the Act,

The diescl power package inoludes the i‘olglowin’g items;
¢ Deutz BFEM2012C diesel engine (MSHA 1D 07-ENA04000R - Pary Ty208HP @ 2500 RPM 'with an
AirFlow Management System. cmissions oontrol system -
o AiFlow Managemenal System emissions eontrol sysiem using an MSHA, Approved AirFlow Model
M15815 DPM Filter / ACSMNC. Dics;'e] Oxidation Catalyst (87% Efficient)
*  DST M190-301-01 Hest Exchanger |
Mora detailed informaticn on the specifications of the diesel power package is included on the General

Specification Sheet which is attached a3 Aftachment 1.
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Investigation

On Scprember 29, 2018 the TAC and DEPtraveled to Bailey Mine in Wind Ridge, PA to insgect the
equipment when it became available, The TAC eveluated the engine and exhaus: exissions package.

inissions testing of the eugine and afer-treatmen: system were performed, as wallas exhaust yas
temperature monitaring and. stall test proced{m:. The results of the emission tests showed the engine wag
performing within MSHA's approval spocifieations. The CO measured.on the olean sids of the ¢missions
control system was 6 ppm when micasired d{\ri’ng the stall test, The raw CO measvred was 150 ppos during
the stall-test.

Monitoring of the exhaust gas tempetanwe produced & high cxhaust gas lemperatire reading of 1 60°

F at the exit of exhavst pipe, Which {a well h{:IDw the 3027 ¥ allowed by Section 403 ( b){4) of the Act. The
maxionumy sveface tempentuye absarvad was 250°F on the exhanst manifold, which is below 1he 302° F
alowed by Section 403 (B)(3) of the Aok, The maximum, cagine coolant feinpenture observed was 190° ¥,
and the maximum engine oi: temperstare observad wes 165° F, A smoke dot tegt was conducted o the
exhioust system ot the exit of the mixing box ’land the result yielded a number § on the smoke dot seale.

The afier-treatment system is fitted vf[ith a MSHA Approved Airflow Model M15815 DPN Filter /
ACSMNC Diesel Oxidation Catalyst rated at §7% efficient. The engine and filter ertrapolations show that
the diese! power package will result in an average ambient concentration of 042 g/’ of diesel particulate
matrer when diluted by 100% of the MSH ra'\pprom plate ventilation raie for this engine, which is wel!
below the 0.12 mp/m’ requirement of Section 403 (a)}(1) the Act. (Anachment2)

Singe'the AlrFlow Model ACSMNC ﬁitcv / catelyat system i3 a passively segenerated systern, the
results of the smoke: dot test will determine when the components will be replaced, Any smoke dot test ahove
a 3 will reguire the components to.bc-r;pl:{cc,g or regenerated (clearwd). Smoke dot {ests will he conduated as

part of every 100 bour maintenance Inspectich or more 6ften if necessary

o addition (o the testing that was condueled, our inyestigation xad onr Sbaervations confirned tha
the diesel power package is-capable of mecting all the requirements of Section 403 of the Act,

Recommnendation

Qur gecommendation s based upon the data supplied by Brookyille Equiptnent Corporation snd
Bailey Mine, the results of thetests econducted cn Septeaiber 29, 2016, as well as the-dats acquived and
observations made Guring our investigation. The power poskegs utilizing 3 Dentz BF$M2013C diesel enging
(MEHA T Q7-ENANG00S - Part 7) 208112 @ 2500 RPM with an AlrFlow Maragemant System emissions
control systom vsing an' MSHA Approved AirFlow Medel MI5515 DPM Filier { ACSMNG Diesel Oxidation
Catalyst (87% Efficicnt) and a DST Ml9ﬂ-~301—i}1 Heat Exchanger meets all requisements of Seetion 403 of
Chapter 4 of the Pennaylvania Bituminous Ceal Mins Sefety Act. As such, we are recommending approval of
the above deseribied diesel power package, %

Thiy recommendation is provided wx‘t?i the understanding that the General Specification Sheet
(Attachment 1) be strietly adhered to. i

If the Director should receive a.request 10 usc this equipment priar to the next scheduled TAC
nceting, the TAC will recommend temparary approval until the next regular scheduled TAC menting on
October 12, 2016 at which time permanent ap'p;mvai will be recommended,
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BRODKVILE EQUIPMENT CORP,
| IMODEL2ST1740
Dlesel 25 Ton Locomotive

Genera) Specific aJLQ.Ls.p_....c.ffh Rlesel-Powsred Equipment Package

Engine Manifesturar I Detlz
Ergine todel f BFEM2012C
Horsepower 208 HP
Rated Speed 2500 RPM
+ Manufacturers Racommendad Exhioust Bagk- a0 inches Water Baugs
Prassurg (qu?.C') BES desg F
Masimum Exnaust O Temparalure
MSHA Engine Approval MSHA Part 7
MSHA Cailication No, 07-ENADAD00E
Rated Speed 2500 RPM
Rated Horsepower 208 HP
Exhauat GAS Flow (SCFM) 1510,1 CFM
IS0 8178-1 Average DPM {(grihr) 5.4578 gr/hy
Average Amblent DPM Laval (mg/m3) 0.011 mgim3a
MSHA Vértllalion Rate (CFMW)
B.000 CFM (Part 7) GFM (Pert &2)

“Fa. tate Ventiation Rege (CFM)

|
|

Emissions Conkrol Systam

|

Alrflow Managemant Syatem

Fusl Injection | Make Bosch |
Pump PIN 17-1;3938
|
[ Oxidation Maka ACSMNG i
Cataiyst PN Low :NOZ 18"
08-1942¢
Heal Meke Dry Systemsa
Exchanger | oy Technologhas
M1Bt?-301~01
DP\ Filter | Make ArFlaw Wfodel MinNoCat BAE
PN 08-18420 M15S15
Air Rating (CFM) | 3000 15"
Surface Area (In3) | 2, 1591’f
i
Efficiency E BT R
Recommendad Exhaost B_a[ck-Pressum 28 Inches Water Gauge
[ : .
i
|
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CALCULATION: AMBIENT DPM EMISSION LEVEL FOR
DUETZ BF6M2012C DIESEL ENGINE

RE:  To meet the requirements of %the Pennsylvania ACT 182 Diesel Powered
Equipment Law, Sectlon 203-A, a) 1), entitled Exhaust Emission Control

To comply with séction 203-A-a-1, the tailpipe emissions for the equipment cannot
exceed 0‘,12m‘gfm:‘, when diluted by%‘loﬂ'% of the MSHA appraval plate ventilation rate
far that diesel engine, i

For Brookville Equipment Comperation’s request for BOTE approval for our Madel

2571740 Locomotive, the Deutz BFEM2012C Diesel Engine with AirFlow Catalyst
Systern Model ACSMNG, wifl be used at 208 hp @ 2500 rpm.
t

MSHA specifications far the Deutz éFSMQNQC:
Approval No: 07-ENAQ40008|
Ventilation Req't: 8,000 ¢fm

The MSHA approved ventilation tata for the Deutz is as follows:

Ventilation Rate: 9,000 cfm under MSHA approval 07-ENAG40008
Using the equation:

Armbient DPM Level = DPMavs = PT/Muani

Where: .
Vvent = Quantity of ventilation air req'd per MSHA 24/D88

=000 x| _dm’_.
min 3531 ft°

= 254 .89 m*/imin

ZbufmaniPA BOTE APPLICATIONWIFlow DFM Colelslion.dog
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# TRECLLEIOE .

Average DFM level over 8178-1 8 mode Test = 4.89 g/hr

Based on Southwest Research lnst}ltute testing filter efficiency was found to be 87%.
Therefare the OPM would be 4.89 )I 13 =0.6357 g/hr

PT = Average DPM leyel

. J
= 0,8357 grx 1000mg x 1hour
Thour 1ar 60min

= 10.585 mig/min |
|
SOLVE FOR AMBIENT DPM I.E‘-JE.|L:
DPMams = (10.595 r}ng@_@
254.89 kanm
= 0.042 mg.m’
CONCLUSION: To comply with !'saction 2(?13-;-\.-‘3«1, the tailpipe emissions for the
eqguipment cannot excead 0.12mgfrr1|"', when diluted by 100% of the MSHA_a;:praval
plate vertilation rate for that diesel engine with AirFlow Catalyst 0.042 mg/m® <-0.12
mg/m?, therefore, this engine package meets the requirament,
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