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Public Protection Cabinet
Department of Housing, Buildings & Construction
Division of Fire Prevention
101 Sea Hero Road, Suite 100
Frankfort, Kentucky 40601-5405
Phone # 502-573-0382 Fax # 502-573-1004
Investigation Response Report
1. SFMO CASE NUMBER: 1504241 113FIRT
2 EOC INCIDENT NUMBER; 20152462
3 FACILITY (PROPERTY): Silver Trait Distillery
4. STREET: 136 Palestine Road
5. CITY: Hardin COUNTY: Marshall
6. GPS LOCATION: N36° 45' 44.44" / WB8° 12’ 25,50"
( TIME AND DATE OF OCCURENCE |

7. TIME OF QCCURRENCE:

DAY OF WEEK: Friday  DATE: 4-24-15

TIME (MILITARY TIME): 10:32:46TIME ZONE: [ CENTRAL [J EASTERN
8. WEATHER CONDITIONS AT TIME OF INCIDENT: TEMP 59F WIND DIRECTION ESL 8.1 mph
9. NAME(S) OF PERSON REPORTING INCIDENT: Sheila Balentin

CAN BE REACHED AT THIS ADDRESS: 5402 Aurora Highway

PHONE NO.: 270-354-9657
10. SFMO RESPONSE REQUESTED BY: Marshall Co. EM Director Frank Murphy

TIME OF REQUEST (MILITARY TIME): 12:01 EST DATE OF REQUEST: 4-24-15

|| OCCUPANCY, INCIDENT TYPE & ENERGY SERVICE

1. OCCUPANCY TYPE:

[ SINGLE FAMILY [J MULTI-FAMILY (APARTMENT)} [X) BUSINESS

] HEALTHCARE (] INDUSTRIAL [ scHOOL

O UNIVERSITY (0 CORRECTIONS {J PLACE OF WORSHIP

0 MOBILE/MANUFACTURED HOME [JOTHER:

IF MOBILE/MANUFACTURED HOME: [J DATA PLATE COULD NOT BE LOCATED

YEAR: MAKE: MODEL:

SERIAL NO.: HUD NO.:
12. INCIDENT OCCUPANCY TYPE:

B FIXED FACILITY [ TRANSPORTATION [ OTHER:

13 CONSTRUCTION TYPE: (] CO2 O3 O« 0Os

dn



4,

TYPE OF INCIDENT: [X) FIRE O
] SPILL/LEAKAGE
UTILITIES:
UTILITIES DISCONNECTED: [] YES

EXPLOSION

Ono

B GTHER: alcohol siill event

ELECTRIC [] NATURAL GAS PROPANE [[J OTHER:

[ FIRE/EXPLOSION

RESPONDERS & INVESTIGATORS

i9,

20.

Marshall FD, Marshall Co. EM. Depl. Of Housing Boiler D

SFMO PRIMARY INVESTIGATOR
NAME: Bill Compion

NOTIFICATION MADE — DAY OF WEEK: Friday
ARRIVED ON SCENE: DAY: FridayDATE: 4-24-15

SFMO SECONDARY INVESTIGATOR
NAME: Laroy Martin

NOTIFICATION MADE — DAY OF WEEK: Friday
ARRIVED ON SCENE: DAY FridayDATE: 4-24-15

BADGE NUMBER: 104

DATE: 4-24-15
TIME (MILITARY TIME): 12:21

BADGE NUMBER: 53

DATE: 4-24-15

[ SEE NARRATIVE FOR ADDITIONAL SFMO INVESTIGATORS

NAME OF PRIMARY RESPONDING FIRE DEPARTMENT:

PHONE NO.:

HOW WAS FIRE DEPARTMENT NOTIFIED? Marshall County Dis

ARRIVED ON SCENE: DAY: Friday DATE: 4-24-15

NAME OF FIRST-IN FIREFIGHTER:

NAME OF FIRST-IN FIREFIGHTER'S DEPARTMENT NAME;:

ADDITIONAL RESPONDING AGENCI
[ KENTUCKY STATE POLICE (KSP)

[J ALCHOL TOBACCO & FIREARMS (ATF)

ES:

& SHERIFF

[ KENTUCKY MEDICAL EXAMINATORS OFFICE (K'Y ME)

[ NATIONAL RESOURCES (VR)

Aurory Ruoss Fire Department

TIME (MILITARY TIME): 10:43

TIME (MILITARY TIME): 1113

TIME (MILITARY TIME): 11:38
TIME (MILITARY TIME): 12:02

[J LOCAL POLICE DEPT,
] EMERGENCY MEDICAL SERVICES (EAMS)
[J COUNTY CORONER

B OTHER: Hardin-South Marshall FD. Fairdealing-Olive FD, Cast

iviston, Kentucky OSHA,

(] SEE LIST OF OUTSIDE AGENCY INVESTIGATORS

OCCUPANTS
NO. NAME SEX ADULT/ INJURED DEATH
MINOR

. | Jay Ropers MLIF bBdAa TIm YES [INO | ] YES BINO
2. | Kyle Rogers (date of death 3-11-15) KIMLCIF A LM YES [INO YES [ INO
3. ok OM[IF @IE M _[[JvES [INO | [1YES [INO
4. OMOF CJA TOM [ [CIYES (IJNO [ (] YES LINO
5. OMOF [ [JA [JM | LIYES [INO | CIYES [ INO
6. OMOIF CJA UM [ [JVES [INO | [JYES LINO
7. Om[IF 'QIE M| I YES [JNO [[TVES (JNO
8. M OJF [JA[LIM | CJYES [JNo | [JYES [INO
9, M[IF OAm YES [ INO YES NO
10 MLIF Ja [Om YES [JNO YES [CJNO
L1 SEE ATTACHMENT FOR LIST OF OCCUPANTS

21,

OTHER: INJURY: [ YES [ NO
OTHER: DEATH: X YES (] NO

NAME(S): Jay Rogurs
NAME(S): kyle Rogers (5-11-13)

L

OWNER, TENANT & WITNESS INFORMATION

22,

NAME OF OWNER: Spencer Balentine

OWNER'S PHONE NO.: 270-474-3052
CAN BE REACHED AT THIS ADDRESS (INCLUDE STREET, CITY & COUNTY): 5402 Aurora | ighway
Hardin, Ky.



_HOW LONG HAS THE OWNER OWNED THE PROPERTY? 1987(land) Afier residence was build moved into
structure in 1999, Distillery building built in 1998 and interior completed in 2010 by Ricky Conner

23. NAME OF TENANT: Silver Trails Distillery/Balencorp TENANT’S PHONE NO.: 270-474-30352
CAN BE REACHED AT THIS ADDRESS (INCLUDE STREET, CITY & COUNTY): 136 Palestine Road
Hardin, Ky.

Bd SEE WITNESS LOG FOR WITNESS INFORMATION,

24, OCCUPANT STATMENT
A. NAME OF INTERVIEWED PARTY: Spencer Balentine
B. OWNER [J TENANT [0 OTHER (SPECIFY):
C. DATE OF INTERVIEW: 4-24-15
D. ANY KNOWN MECHANICAL TROUBLE WITH: [J] PLUMBING O HEATING [J ELECTRICAL

& NO TROUBLE KNOWN AT THE TIME INTERVIEW

IF YES, DESCRIBE:

HAVE ANY REPAIRS BEEN MADE RECENTLY? [ YES NO
IF YES, WHEN AND WHAT WAS REPAIRED?

IF YES, WHOM MADE REPAIRS:

i

25, HAVE YOU EXPERIENCED ANY OTHER FIRE(S) AT THIS FACILITY (PROPERTY)? (] YES [X] NO
IF YES, WHEN, WHAT WAS THE CAUSE AND LOCATION OF FIRE(S)?

26. PROTECTION: [J SMOKE ALARM [] FIRE ALARM SYSTEM [] SPRINKLER X NONE
IS SMOKE ALARM, DID SMOKE ALARM NOTIFY OCCUPANTS? YES [INO [ ] UNKNOWN
[ INSURANCE
27, ] NO INSURANCE ON FACILITY/PROPERTY
TENANT'S INSURANCE

NAME: Silver Trail Distillery/Balencorp PHONE NO. 270-474-3052

NAME OF INSURANCE COMPANY: Cincinnati Mutual - Agent: Peel & Holiand

INSURANCE CO PHONE NO.

AMOUNT OF INSURANCE COVERAGE: $200.000 cquipment and contents

OWNER'S INSURANCE
NAME: Spencer Balentine PHONE NO.
NAME OF INSURANCE COMPANY:
INSURANCE CO PHONE NO,
AMOUNT OF INSURANCE COVERAGE: §

L INVESTIGATION NARRATIVE, CONCLUSTION AND RECOMMENDATIONS

INVESTIGATION NARRATIVE

On the morning of Friday, April 24th at 11:13 (CST) I received a call from Deputy State Fire Marshal Randy
Thompson requesting that | respond to an alcohol still explosion mt 136 Palestine Road in Hardin, Deputy Thompson lurther
advised me that two employces had been burned as a result of the event and had been transported via air ambulance 1o a burn
center. | advised Deputy Thampson that 1 had taken the day offand would have to et back 10 my residence 1o be able 1o
respond, [ asked that he make arvangements 1o have Deputy Larey Martin respond to the seene as well due to my delayed
response. Afler returning home and geiting ready | went en route o the scene at T1:43. At 12:21 | arrived at 136 Palestine Road
Hardin, KY to find multiple fire departments and emergency response agencics working the incident. Deputy Laroy Martin's
vehicle was also on scene, [ observed whal appearsd to be the smoldering remains of a metal sided pole bam that hud been
consumed by fire. | saw no visible debris field that would typically result from an explosion. Metal tin was lying outside of the
building perimeter but it appeared to be as a result of firefighters dragging it oul of the scenc during ovethaul operations, which
were still in progress. Upon checking with personnel on scene as 1o where Deputy Martin was, they explained (o me that he was
al the still owner’s residence, which was on site, interviewing the stitl owner. [ had to walk past the fire scene to gel 1o the owners
residence. As | watked pass the fire scene 10 the residence [ smv what appeared (o be the remains of the alcohol still lying in the
gravel driveway on the north end of the building. Upon reaching the residence | found Deputy Laroy Martin communicaling with
the stifl owner, Spencer Balentine. | advised Mr. Balentine that 1 would need 1o complete a recorded interview later, but that for
the time being ! needed to get a brief overview of what had occurred. Mr. Balentine advised that he was at his residence finishing
up eating breakfast when he heard a pop. His wife was ironing at the time and said she thought something had happened up at the
distillery. Upon looking out his window he noticed that the farge metal door on the north end of the building was pushed out, He
ran up to the distillery from his residence to lind bis two employees that were working in the distillery ot the time to be outside




and severely injured. He shut off the propane at the 1ank and inquired what happened with Jay Rogers, his second distiller. Jay
Ragers advised that the still had blew. Mr. Balentine went inside the distillery and saw what he thought was flaming mash on the
walls, He helped his employces down 1o his residence and had his wife call 911, Mr. Balentine advised there was nothing out off
the ordinary that had occurred prior to the event. Upon asking if there had been any issues with the still, he advised that on the
second run of the still afier purchase the seam that secured the bottom to the sidewall split. The split was approximately 3 inches
wide and allowed the liquid in the pot to squirt out of the splitin a fat stream looking similar to the end of a paint brush. He
further explained that he reached out 1o the manufacturer of the s, Revenoor Stills, and got advice on how 1o repair the split.
There had been no further mechanical issues with the still. After talking brictly with Mr. Balentine. Deputy Martin and | returned
back to the distillery 1o review the remains al the scene. We advised Mr. Balentine that we would return in a fiew hours to conduct
a recorded interview,

Deputy Martin and | watked back up to the remains of the distillery so | could start my on scene examination. Fire Department
personnel confirmed that the structure was still standing upon their arrival with fire and smoke visible. T was able to confirm that
the tin that | saw lying on the perimeter of the scene, some of which was stacked. was as a result of overhaul of the fire. A
complete survey of the perimeter of the structure revealed no indications of o debris field resulting from an explosion. The only
thing that was visibly displaced from its original resting place in the struciure was the still itself, The still was originally located
on a metal framed platform on the north end of the structure. The platform measured 6” in length (N-W) and 5 in widih (S-E),
The platform was positioned 12* 2" fram the north end of the struciure’s concrele slab and 11° from the west wall. The platform
was covered with sheet metal with the exception of a circular opening of 3' 10™ on the top where the still’s base rested. The
opening un the top exposed the interior of the platform where four bumers were located that directly fired the still, On the 1op.
south end of the platform was aluminum diamond tread plate installed as o slepping area to access the still, [t should be noted
there was absolutely no visible signs of any displacement or movement of the platform or nny of its components as a result of an
explosion/blast wave. There was another rectangular still adjacent to the platform. The other still was located 2* ofT the southwest
corner of the main stil) platform and 3° off the west wall. The still was placed perpendicular to the west wall. There were also no
physical signs of displacement of this still as a result of an explosion/blast wave either. For that matter there were no physical
signs inside the remains of the structure of any explosion or blast wave. The only ebvious physical indications of anything being
displaced as a resull ol an incident at the facility was the copper still that was now resting in the driveway on the north end of the
remains of the structure. The body of the copper still (aka the “pot™) was located approximately 50" from the north end of the
structure in the gravel driveway lying on its side. The copper column of the still, which would have been bolted (o the top of the
pol. was located in proximity to the pot and approximately 72° from the end of the structure. Also located 95° from the north end
of the building in the gravel driveway was a round stainless stee) plate. The plate appeared to be utilized as an access opening Jn
the top of the pot of the copper still. Closer examination of the pot revealed the side wall of the pot to be intact. However, the
bottom of the still was folded back away from the side walls and only remained atiached a1 one narrow point. The bottom of the
pot. the side adjacent to the burners, showed signs of scorching of the metal where the burners were located, Additionally, one
area showed much greater signs of heat damage than the other three. Further examination of the copper pot revealed the
following items 1o be connected: (1) sight glass with valve at battom, (2) three outlets capped with threaded plugs in side wall,
(3) one clean out inside ot base with ball valve, (4) eight electric heating clements in side wall never connected to electric, {5) one
temp gauge in side wall, (6) one temperature and pressure relicf valve in top ol pot with discharge pipe terminating near base of
pot and (7) large opening in pot's top for flling. The pressure and wemperature relief valve was identified as a model LLL 100XL
produced by Wans and rated at 150 psi and 210°F, The column was also constructed of copper and was approximaiely 47 in
diameter. The column would have been installed in the center of the top of the pot of the still. The bottom of the column
contained two metal flanges that were balted together. The bottom flange was instailed 10 the 10p center of the copper pol, Al
some poini during the event the column was ripped ofT the top of the pot just below where the pots flange was secured 1o the pol.
Upen viewing inside the bottom of'the column, through the holes in the flange, 1 could see a metal plate with holes in it, Behind
the metal plate and viewed through the holes were what appeared 1o be gluss balls. Being the column is sealed there was no way
to access the inside of the column past the plate ta investigate further. Also, found in the column was a temperature gauge, 8n
intzke and discharge connection for the water coil inside the column, and a discharge port from the column to vapor/product lo
travel to a condenser. The condenser was found lying directly adjacent to the pot. Also found in the arca was other copper tubing
that used 10 be connected to the still.

Both stills were direct fired by utilization of liqueficd propane gas. The facility was serviced by a 500 gallon propane tank 411_:1!
was located approximately 85" north from the northwest comer of the distillery behind an old wooden smoke house. At the time
of my examination the tank reflected 65% product. The tank was equipped with a Rego Model LV4403 High Pressure First Stage
Reguiator. Located on the back side of the building secured 10 the congerete wall was 8 Rego Model LV44p3_ Low Pressure
Second Stage Regulator. However, the configuration of the piping and placement of the regulatar in the piping r.lllmvc‘d not o_niy
low pressure but high pressure gas flow to the inside of the distillery. Further investigation revealed that both of the SEI"S inside
of the facility were operating on high pressure service, It was determined that the low pressure service fed heaters inside the
structure, The burners to both stills were controlled by way of necdle valves at each still. Examination of the burners for the .slill
involved in the event revealed no safety shut off devices for the bumers. | was unable to see whether the smaller stifl hod safety
shut ofT devices [or the burners or not. There were a total af'4 ball type shut oft valves controlling the flow of propanc to lh'c
stills: » master ball valve on the west wall controfling flow to both stills, two ball valves on the small still one each controlling a
manifeld with two needle valves, and one bill valve on the large still controlling a single manifold with four needle valves. Also



located on the rear west concrete wall of the structure was a ball valve connected to the supply line coming out of the ground
from the tanks. An additional sately shut ofV' valve was installed 1o control the (fow of the high pressure gas into the facility. All
bull valves controlling both siills, the master valve inside on the west witll and both control valves at the rear of the structure were
all in open position st the time of inspection. Based upen examination of the scene there was inadequate evidence to support the
event that occurred at this facility to be related to a propane release. All propane piping at the facility was completed by Ricky
Conner with Greg's Service. The propane tank is owned by the facility and was lust Glled by Fortner Gas approximately one
week prior 1o the event,

After completing a detailed review of the scene, Deputy Martin and § returned to the Balentine residence just down from the
distillery to complete a recorded interview of Spencer Balentine. The recorded interview is altached as a matter of record of the
case file. Mr. Balentine stated that he started the still at 07:00 the moming of the incident and stayed with the still until his sccond
distiller, Jay Rogers, arrived. Upon the arrival ol a third employee, Kyle Rogers, Mr. Balentine walked down 1o his residence 1o
have breakfast, Mr. Balentine stated that as soon as he got up from the table from cating breakfast he heard a “pop™. NIr.
Balemtine’s wilk, Sheila, was also in the residence and told Mr. Balentine that she thought something had happened at the
distillery, Upon locking out the window Mr. Balentine could see that the large metal door on the north end of the structure was
pushed out. He then ran up to the distitlery from his residence and found Jay and Kyle Rogers in the area of the wooden smoke
house that was away from the distillery, He stated that Jay Rogers was screaming for him to twrn oflU'the propane tank. M,
Balentine then ran over to the propane tank to tum it off" Upon returning to where his employees were located he asked Jay
Rogers what happened. Jay Rogers advised him that the still had blown. Mr, Balentine went inside the distillery and witnessed
what he assumed was flaming mash on the walls. He was unsure as to whether he could extinguish the fire or not. Mr. Balentine
stated that he ran buck oul (o get his employees and stated it was all he could do 1o get them to his residence, Upon getting to his
house me was met by his wife, Sheila Batentine, and advised her 10 coll 911. He further explained that neither ol his employees
lost consciousness while he was with them, They waited for responders Lo arrive and emergency medica) services treated the
employees and waited for air ambulances (o arrive to transport them 1o a burn center.

During the interview Mr. Balentine stuted that the still in question was a 300 gallon unit produced by Revenoor Stills of Yamhill,
Oregon. The still was ordered with clectric heating clements but they were never wired up. Mr. Balentine advised that he utilized
propane to fire the stitl because he found that he had better luck, He had a base constructed for the still 10 it on which housed the
4 burners far the still. Installed in the base was a ventilation fan that pushed combustion gas to the exterior of the building by way
of vent pipes. Upon asking Mr. Balentine how he regulated the temperature of the pot. he explained that he did so by cutiing back
on the propanc burners. He also advised that the column temperature was regulated by water flow into the coils inside the
column. Both the column and the pot had temperature gauges that allowed him 1o monitor temperatures. Mr. Balentine further
stated that typically the pot of the still would be operated around 200°-204°F and the column around [90°F. Mr. Balentine
confirmed that there were no pressure gauges installed anywhere in the still. | asked Mr. Balentine how much pressure would be
expecled to be produced by the still. Mr, Balentine could not advise. Paul Tomuszewski, who was at the Balentines residence at
the time of the interview, explained that the still’s maximum pressure should not exceed 8 psi. Mr. Balentine stated that the 300
gallon still was the only still operating at the time of the event. He stated that the smabl still had been filled with mash but would
not be started until the big still had finished its run. Mr. Balentine estimated that the 300 gallon still, at the time of the event, bad
only produced about 3 gallons of finished product. 1 also inquired with Mr. Balentine as to how much bottled product would have
been in the facility at the time of the incident. He guessed there was 5-6 pallets that contained 60 cases each and each case
contained a |2 pack of 750ml houtles. | inquired with My, Balentine as to whether he had ever experienced any problems with the
still. He communicated that about the second time the stitl was run a split in the scam. where the side wall connected 1o the
bettom next 1o the drain. occurred. Mr, Balentine advised he manually activated the pressure relief valve to let pressure off the
still. Mr. Balentine contacted Revenoor Stills to get guidance as to how to repair the split. The split was repaired by Ricky
Coaner with Greg's Service. The split occurred approximately 3 years prior to this event. Mr. Balentine advised that the still had
been run heavy, but that nothing out of the ordinary had been noticed the morning of the event. Mr. Balentine also advised that in
February of this year the still had a problem with the tower bouncing in between 150°-210°F. The pol’s temperature stayed
consistent but the batch 1ok an additional 3-4 hours longer than normal to distill. It should be noted that Janeen Lockard, Boiler
Inspector with the Kentucky Depaniment of Housing and Chris Williars, Investigator with the Kentucky Department of Labor
responded 10 take part in the investigation but were not present during my recorded interview with Mr. Balentine.

After compleling Mr. Balentine” s interview [ focused my efforts on trying to reach out to Silver Trail’s insurance company,
Cincinnati Mutual, concerning securing the still and its components for a joint examiination by all interested parties. | finally was
able to secure approval from Cincinnati Mutual Field Claims Superintendent James Wells via email at 19:45 to secure the still
and its components. The still and components were secured at 20:39 ot the scene and then transported by Aurora Ross Fire Chiel
Ricky Sirls on a trailer, with me ¢scorting it, 10 the Marshall County Sherifi”s Department impound vard located behind the
Sherilf's Department at 52 Judicial Drive in Benton. The stitl was ofl' Toaded at 1he impound lot at 22:16 without incident. All
parties departed the impound 1ot to continue review of the still at a later date,

On Thursday, April 30th [ met with Boiler Inspector Janeen Lockard, OSHA Investigator Chris Williams, Deputy Fire Maorshal
Laroy Martin and Engineer Rich Stogran with Engineer Design and Testing Corp. at the Marshall County SheriiTs impound lot
for Mr. Stogran to pel a cursory view of the still. Mr. Strogran represented Cincinnati Mutua), Silver Trail Distillerics insurance
company. During this visit the tarp was removed from the still to allow a briel examination of the still. No componcnts were
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removed or manipulated. [ did, however, utilize a bore seope Iype camera to view the inside of the pipe that the temperature and
pressure reliel valve was connected to. This was done from inside of the still by way of the large opening in the dome of the stiil
where the stainless steel lid sccured. No obstructions were noted. No altempt was made to view the interior of the discharge wbe
that was connected to the temperature and pressure relief valve. A fler Mr. Stogran bricfly examined all of the components of the
st i}11l :I\'cl djpam:d the scene and awailed the insurance company 1o put all parties on notice so 4 joint on site examination could be
scheduled.

Unlortunately. as a result of the injuries he sustained at the Silver Trail Distillery still incident. employee Kyle Rogers passed
away on May 11, 2015 at the Vanderbilt Burn Center in Nashville, Second Distilier Jay Rogers was still being treated at the
Vanderbilt Burn Center for injuries sustained during the still incident.

Altempts were made by Boiler Inspector Janeen Lockard on the duy ol the incident to contact Revenoor Stitls due to the incident
with no contact being made. Additionally, Chief Boiler Inspector Rodney Handy also attempted to contact Revencor Stills on
Monday, April 27ih and reached their voice mail. Chief | nspector Handy kel a message for someone (o retum his call with no
return call ever being reccived. Aitempts were made by Cincinnati Mutual’ s legal counsel, Daniel Hogan with Stutman Law, 10
reich Revenoor Stills and put them on notice und to schedule a joint onsite inspection. Altached with this case reporl as o matter
of record are letters dated 4-27-15 and 4-29-15 from Stutman Law putting Revenoor Still's on notice, Also attached is a letter
dated 5-12-13 from Stutman Law advising Revenoor that 4 joint onsite examination is seheduled for May 20th, 2015 at 09:00 al
136 Palestine Road. Hardin, Kentucky,

On the moming of May 20th at 08:00 | met Engineer Jim Middleton with Engineer Design and Testing at the Marshall County
SherifT"s impound lot to retrieve the still and its compaonents for transport back to Silver Trail Distillery at 136 Palestine Roud
Hardin. Mr. Middleton had drove a large cargo truck and had retained Slacks Body Shop to assist in the movement of ihe still and
components. The components were loaded in the cargo truck, the still placed on Slacks roll back wrecker and were transported 1o
the distillery without incident. Prior to stan of the joint examination all partics taking parl in the examination were required to
sign in for atiendance. A copy of the sign in sheet is attached to the case report as a maiter of record. Prior to starting the
examination several of the parties requested that Mr. Balentine give an overview of the circumstances leading up to the event
since several of the parties were not privy to the information. During Mr. Balentine's overview of the circumstances he explained
that he was first under the impression that the event knocked his employees out of the building, Since the day af the explosion he
had communicated with Second Distiller Jay Rogers, who was still in the hospital, and found out that Jay and Kyle Rogers were
not blown out of the building. Joy Rogers had assisted Kyle Rogers eut of the buitding afler the event had occurred. Additional
information from Mr. Balentine revealed that whistling had previously been heard coming from around the staindess sieel access
plate in the top ol the stifl. He also stated that it was not uncommon for chattering or ratiling 1o occur in the column during
distillation. Mr. Balentine also covered again the seam faiture at the botiom of the pot and advised the crack in the weld was
approximately 3 inches in length and was on the keft side of the drain. The erack was repaired by Ricky Conner with Greg's
Service with guidance of Revenoor S6ll's. Upon asking Mr. Balentine whether the copper discharge pipe for the temperature and
pressure valve came with the still or not he explained that it did not, He further stated that Ricky Conner with Greg's Service
instatled the copper ube ut his request. He also confirmed that the discharge tube terminated approximately 6 inches from the
floor adjacent to the still. ARer the question and answer session all parties started a closer examination of the still. 1t was Joimly
agreed by all parties that the tlemperature and pressure reliel valve would be unscrewed from the still so it could he examined,
The copper discharge tube was spun off the relief valve to allow the removal of the vaive. The valve was removed and examined.
Visual examination revealed no obvious issues and the valve reflected no signs of debris that would have oceluded the valve.
Afer examination of the valve the focus centered on the column of the still. Afier all panties had an opportunily (o examine the
column it was jointly determined that the column would be cut open above the lange to expose the contents of the column, Upon
opening the column we found the bottom of the cotumn to be Mlled with glass bells. All plass balls were secured in two-one
gallon ¢vidence cans with one can being almost completely full and another being % full. There was little indication ol any lype
of trash or organic build up on the glass balls. It would be estimated that the first 14” of the base of the column contained the
gloss balls. Higher up in the column was a cooling coil with external connection through the side of the column, The top of the
column was ot course capped. Also examined during the visit was the still base that housed the bumer assemblics, Aler
examination of the burner assemblies it was jointly determined that the stil! platform and the burner assemblies would be retained
by Engineering Design and Testing on behalf of Cincinnati Mutual. The platform. burners, and some associated piping were
disassembled and secured by Jim Middleton in the cargo truck he brought to the scene. The last activity during the joint on site
examination was 1o check the pressure of the propane pas in the gas piping system. Fortner Gas, who supplies propane ta the
facility. traveled to the site to perform a pressure test, Some parties on site for the examination opted to leave prior o the gos test
due to time constraints on getting back (o the airport to catch flights. The gas lines supplying propane to inside the facility were
isolated a1 the back of the structure in proximity to the second stage regulntor. Witnessed test by Foriner Gas refiected the
pressure from the first stage regulator at the tank to be 11.25 psi and the pressure from the second stage regulator to be H..?S"
water column. A leak cheek of interior supply lines and gas appliances inside was not attempted due 10 the structure, gas lines
and appliances sustaining heavy fire damage, the still base and burmners being removed. and the fact there was no evidence a
propane incident had occurred. The pressure test of the propane system was the last activity during the joint examination. The
remaining parties on site lefi afterwards,
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On May 24th, 2015 | received an email from Spencer Balenting advising that the owner of Revenoor Stills had given o recorded
interview regarding the Silver Trail Distillery incident to Whiskey Cast magazine and that | coutd listen 10 the interview on the
Whiskey Cast website. The recorded interview is attached as o matter of record of the case file. On May 26th, 2015 [ received an
additional email from Mr. Balentine providing me a phone number a3 4 possible direct ling to the owner of’ Revenoor Siills, Terry
Wilhelm. I called the number given 1o me by Mr. Balentine and lefl 4 voice mail. Afier a lengthy investigation on line | Tound a
web page unrelated 1o distilling that had a Terry Wilhelm listed and reflected an address of Yamhill, Oregon. Also Yound on the
web page was an email address that 1 sent an email to on May 27th, 2015 at 13:58 (EST) requesting that it'| had reached Terry
Wilhelm 1o please contact me back. Shorily after sending the email [ was contacted on my state cell phone by Terry Wilkelm of
Revengor Stills. Mr, Withelm was completely cooperative and agreed to allow me to record our interview over the phone. The
recorded interview is attached as a matter of record 1o the report. [n communication with Mr. Wilhelm the reason that no contact
wass able Lo be made with him was due to conflict between family members and himself that resulted in a court order keeping him
away from the Revenoor Still’s facilily, e explained he has not been on site since February 23, 20135 as a result of the order.
Any phone messages or mailed corespondence that had been directed 10 him at Revenoor he has not received. Mr. Wilhelm
stated that the stills that Revenoor produced, if’ everylhing is working correctly, are nol a pressure vessel and that they are open to
the atmosphere. He further explained that afler production the pot and column are tested at 3 psi 10 check the integrity of the
welds. Ele went on to say that at about 4-5 psi you will start to get cracks in the welds and that even il pressure does build up that
ihe pot does nol explode. He stated that the pot would typically bulge apart uniil o crack developed in the silver solder welds. Mr,
Wilhelm relayed that the welds that seamed the components together were “tig™ welds using Harris “0” Silver Solder. 1 inguired
with Mr. Wilhelm as to why he utilized a temperature and pressure relief valve in the still if'it was not a pressure vessel, He
answered that it was primarily 1o keep the lawyers away and to actas a backup just in case the output on the still becomes
blacked. Mr. Wilhelm further stated that 9 out of 10 times you would sec a crack in u weld before the temperature and pressure
relief valve activated. He further statcd that steam build up could cause the temperature and pressure reliel valve to operate. |
went on 1o ask Mr. Wilhelm about the marbles being utilized in the column ol the still, He preceed 1o explain the marbles
pruvided a large surface area for water 1o condensate on which is a factor in the distillation process. He estimated there to be
approximately 4 — 64 ounce cups of marbles in the column. Upon asking Mr. Wilhelm as 10 how many stills of this type he had
produced he estimated around 30 a year in the 15 years he had owned Revenoor, [ asked if he had any customers call regarding
hearing chattering from inside the columns, He replied that oaly about 3-4 customers had called regarding the chattering but that
chattering was not uncommon. [ went on to ask Mr. Williclm about what the typical operating temperatures of the still would be,
He responded that the pot would not normally operate higher than 202°F and the column between 183°-185°F, | questioned Mr.
Wilhelm as to whether he recalled Spencer Balentine calling him regarding a split developing in the base of the pot shortly afler
purchase. He did recall the incident and told me that he explained 10 Mr. Balentine that anyone that could sweat pipes could use
the silver solder to repair the problem. I asked Mr. Wilhelm as to why this would occur and he responded that it could be as a
resull of rough handling of the still or pressurizing ihe still when filling with water and not making sure a vent was open. Mr.
Wilhelm was also asked if there was an issue with Mr. Balentine utilizing direct firing 1o operate the still since the still was
construcied with 8 electric heating elements for operation. Mr. Withelm stated that even though the still was equipped to operaie
on electric there was no problem using direct firing for operation. A1 the conclusion of the interview Mr. Wilhelm assured me of
his continued cooperation regarding the investigation.

On Thursday June th, 2015 Ftraveled to Vanderbilt Bum Center in Nashville, Tennessee to interview Second Distiller Jay
Rogers. Mr, Rogers had made significant progress in his recovery irom the bum injuries that he sustained at the Silver Trail
Distillery incident, The recorded interview is attached as a matter ol revord of the case file. Mr. Rogers ndvised that the day of the
event it started out 0s a typical cook day and he arived around 08:00. Ele explained that Spencer Balentine had already lit the 300
gallon still and was with the still upon his arrival. It was further explained that it 1ok 2-3 hours for the still to reach cooking
temperature. Mr, Rogers also communicated that they were going 1o do a double run that day which meant operating both stills.
His assistant Kyle Rogers arrived shortly afier 09.00. They checked the temperature of the big still then lit the small 188 gallon
stitl. As the stills were cooking they were checked and monitored continually. When the big still started producing product they
discarded the first gallon and bottled the next three gallons to put off 1o the side. Afier bottling the last three gallons the product
was then allowed to run into a 55 gallon stainless steel drum, The temperature of the pot was around 19%8° -199°F and the column
temp had yet to reach 200°F. Jay Rogers stated that all four burners were on low and that he was waiting for the temperature to
get high enough 1o wrm off a burner, They had reached a paint where they started pulling product off to check the proof and
found that the run was poing 10 be one of the best the still had ever produced. Jay Rogers staled that Kyle Rogers and he had
started a conversation regarding baseball and the next thing he knew he they both were on the floor, He also stated that he heard
things exploding behind him. He stated that he helped Kyle Rogers up and got him out of the building. As they were exiting the
building he saw Spencer Bulentine running from his house toward the distillery. Jay Rogers stated that afier the event he
continued to hear small explosions in the distillery, Fle communicated that @t the tlime he got Kyle Rogers up that there was no
fire inside the distillery. He also noticed that some of the burners were still lit where the still had been located. He further stated
that the pops that he conlinued to hear after the event he believed 1o be the aleohol in the glass bottles popping. Jay Rogers also
stated that a bottle of alcoho) popped adjucent 1o Kyle Rogers which he feh was the reason he was burned worse. He further
stated that he noticed the still and components in the drivesay next to the distillery. Upon Spencer Balentine reaching the
employees, Jay Rogers 1old Spencer Lo tum ofT the propane at the 1ank. Jay Rogers also stated that he thought that Mr. B?Iuiillnc
had turned ofl"the burners to the still when he made entry into the distillery. Shortly thereafier emergency responders arrived on
scene. Jay Rogers explained that he stayed conscious through the helicopter fight to the hospitzl. 1 reconfirmed with Jay Rogers
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that the small still was in opcration and the size of the still. He agnin stated the small still was uperating at the time of the event
and had a capacity of 188 gallons. | went on to question as to whether the building was standing after the cvent and Jay Rogers
advised it was. | was also abie 10 confirm that the sliding metal doors on the north end of the building were open. He also advised
that the event had blown the doors outward. [ inquired as to where they were both standing at the lime of the event and Jay
Rogers estimated they were approximately 5 feet away (rom the still. He marked for me their location on a sketch that Spencer
Balentine had provided. | inquired with Jay Rogers as to if he had ever noticed the column chattering during distillation. He
confirmed the column routinety made rattling and gurgling noises since he had operated the still. | then asked Jay Rogers it the
smatl still had started to produce product at the time the event vecurred and he responded it had not. 1 went on Lo ask hini if on the
day of the incident he had noticed a reduction of [low from the still and he stated that he did not, He did, however, conlinn that
months prior 1o the event during a run he noticed a problem with output. | alsv questioned Jay Rogers as to whether they was any
fire or a firc ball with the event to which he responded there was not. He stated that the event sounded more like o pop similar 1o
a back fire from a vehicle. Also asked was whether he noticed anything other than the still being displaced from the event, Jay
Rogers advised that the siill was alf that he saw displaced inside the building. 1 advised Jay Rogers that Spencer Balentine had
explained to me that about 4 runs prior to the event there was a problem with a run taking 3-4 hours longer than normal, He
conflirmed that was the case and that he had te deal with the still ali day tong on that batch. Also asked of Jay Rogers was whether
he noliced any signs of liquid being discharged through the pressure reliel valve discharge tube, Ve advised that was something
that he checked and there were no signs of any discharge. | further inquired as to whether he was aware of any time that the reliel
valve had activated, He stated that during a cleaning run using water and vinegar that the refief’ valve activated. He also stated
that he manuatly activated the valve at that time as well. 1 inquired os to what he considered the normal operating temperatures ol
the still. Jay Rogers responded that the pot lemperature was normally between 202°-203°F and the column at 200°F. [ further
inquirced as to what Jevel the burners on the stills were operating at. Jay Rogers responded that a1l four burners on the large still
were operating at low and he was almost ready to turn one of the burmcers off, The burners on the small still were operating at
medium. Spencer Balentine had advised that Jay Rogers had found a marble stuck in & hole in the plute in the cotumn thar kept
the marbles from falling out. Jay Rogers confirmed that he did {ind a marble seated in one of the holes in the plate, Water was
flowed up into the column to knock the marble loose as well as a rubber mallet utilized 10 tap the side of the column. | inquired
with Jay Rogers as to whether he had smelled any odors or smelled propane prior Lo the event. He responded that he had smelled
nothing. 1 further questioned him as to whether when the event occurred he saw any type of {ire ball and he responded there was
not. He went on to say that the burns that he and Kyle Rogers sustained were scalds as a result of the hot mash in the still. He
further stated that Kyle Rager's bums were worse than his due 1o the bursting gallon of alcoho! that hit him in the back. FHe also
confirmed that at the time of the event there would have been finished product from the large still in the 55 gallon stainless steel
barrel,

Based upon my observations during my onsite examinations it is my opinion that the event that oecurred at the Silver Trail
Distillery was not associated with a propane release. Typical ol a propane explosion is signilicant damage of the structure as well
8s a distinct debris field as a result of the blast. Spencer Balentine and Jay Rogers both confirm that the structure was still
standing afler the event, Jay Rogers nlso stated that the only things that he could tell that were displaced after the cvent were the
metal sliding door on the north end of the building and the still itself, First respondurs arriving on scene alse found the structure
to still be intact and still standing. fay Rogers, who was inside the structure when the event occurred, nlso confirmed there was no
firchall with the event. He also confirmed no propane odors prior 1o the event, The battom of the still was blown away Irom the
side wall of the pot which is consistent with pressure build up inside the vessel, All indications are that the event directly
involved the over pressurization of the still with subsequent failure which resulied in it being propelled out the nonh end of the
structure.

There are several possible reasons or combination of reasons for the failure, One hypotheses is that the still, which is normally sn
open system, became restricted allowing the buildup of pressure causing its ultimate failure, This could happen due 10 the output
of the still where the linished product is discharped becoming plugged. Based upon Jay Rogers statement there was not an issue
with the output of the still as several gallons of finished product had already been produced with production ongoing at the time
of the event. Over pressurization could occur if the column somehow became obstructed, As previously noted the column
contained a significant amount of glass balls inside of the column. My understanding of the use of the glass balls “packing” is 10
allow for & large surfbce area to ailow condensation to attach 1o during the distillation process. Unfortunately. placing objccts
inside the column can reduce flow which could ultimately result in uninientional over pressurizution of the still. Wilness
statements regarding hearing a rattling or chatter noise coming from the column on the still may bave been indication of pressure
build up in the stiil. As stated in Purdue University’s Cooperative Extension Service publication AE-117 ALCOHOL
DISTALLATION: BASIC PRINCIPLES. EQUIPMENT, PERFORMANCE RELATIONSHIPS, AND SAFETY “Packing
objects should stack loosely in the column, having a relatively large amount of exposed surface area, providing many surfuces lor
liquid and vapor flow 1o intermingle.” Another issue with a “packed” column is the possibility of mash getting into the column
where Lhe glass balls arc located. Publication AE-[ 17 also states “care must be taken to keep mush from boiling over into the
column.” Additionally AE-117 suggests that “PPacked columns require a feed that contains very few suspended solids to reduce
the chance of plugging, column contamination, and cleaning problems.” AE-117 further stutes “Pressure buildup ol oo much
resistance occurs from the Now of gas up the column or the Aow of product out of the condenser. The Tormer can happen if: (I')
the column is too small for the amount of liquid or gas being put through it. {2) a flow blockage develops due to an aceumulation
of solids in the column, or (3) a failure of a packing or plate assembly exisis.” Publication AE-117 also suggest the installation of



pop-oiT valves and pressure pauges to reduce the potential for “blow-out™. The Revenoor Still which failed at the Silver Trail
Distillery was equipped with a temperature and pressure reliel valve manufuctured by Watls. The vaive, Model LLLEOOX]. is
rated for 150°psi and 210°F. The valve was installed in the top of the still in the vapor space. Being that the still was not designed
or intended 1o be a pressure vessel, a pressure relief valve rated at 150 psi appears very excessive. Product information paperwork
that was shipped with the Revenoor Still was provided to me in the course of this investigation. On the information sheet under
“Safety and Maintenance” it states that “Each REVENOOR still is built with a safety valve and operated on less than one pound
of pressure.” This is in direct contradiction to the rating listed on the valve installed. If resiriction did oceur in the column or in
the vutput it may be possible that the still filed before adequate pressure could be generated 10 operate the valve. It should also
be noted that the Watts Model LLL I00XL valve is only listed for use in water heaters and in this application has been utilized
outside of its listing,

Another, but unlikely, hypotheses for the stills filure relates to a possible ignition of alcohol vapors produced during the
distillation process. As previously stated the still was equipped with n Walts Model LLL100X], temperature and pressure reliel”
valve. The valve is designed to activate when it reaches it temperature and or pressure threshold. The valves temperature raling is
210°F, During recorded interviews Spencer Balentine advised that the operating temperature of the pot on the still was 200°.
204°F and Jay Rogers advised the temperature was 2027-203°F. The normal operating temperature of the still was within 8°F of
the activation temperature of the temperature and pressure reliel’ valve, [ the still reached sufticient temperature it is possible that
the valve could have activated releasing alcohol vapor oul of the refiel valve through the discharge pipe plumbed 1o the base of
the still. The still was direct propanc fired from the base which would have provided a competent ignition source {or any ignitable
mixture coming from the discharge wbe. Although not probable fire could have flashed back through the relief valve discharge
tube back into the pot. The environment inside the pot should be fuel rich and anable 1o sustsin ignition. Additionally, the
discharge of the vapor from the valve would be under pressure reducing the possibility of fash back,

Based upon the previously listed failure hypotheses the following recommendations are made to prevent similar events from
occurring: (1) Listed pressure relief valves should be installed in the vapor space of the pot and column with the discharge
remaotely piped to the exterior of the building (2) Pressure ganges should be installed in the vapor space of the pot and the
column.

Even though all physical evidence rules out the possibility of the event at the Sitver Trail Distillery being related to propane,
some issucs of concern were discovered during this investigation. The direct fire bumers utilized for the Revenoor Still were ;
Maodel 23-116 Red Copy Cat High Pressure Bumers rated for outdoor use. The bumers had no safety installed so that in the event
al'a flame-out the flow of propane is automatically shut off. The National Fuel Gas Code (NFPA 54} section 9.1.4 Safity
Shutof Devices for Unlisted LP-Appliances Used Indoor states “Unlisted applinnces for use with undiluted liquefied petroleum
gases and installed indoors, except atlended laboratory equipment, shall be equipped with salety shutofY devices of the complete
shutolT type.” Additionally, it was determined that the individual doing the propane work at the Silver Trail Distillery. Ricky
Conner with Greg's Service, did not possess a Class E license to install propane utilization equipment as required by Kentucky
Revised Statute 234,120 (1) (e}. At this time and based upon available information and evidence, there is no indication that the
event at the Silver Trail Distillery was anything other than an accident. Additiona! information may be forthcoming as n result of
8 forensic analysis of the still by an engineering firm retained by the insurance company for the distillery.

CONCLUSION
AREA OF ORIGIN: tlcohol still
POINT OF ORIGIN: see narrative
HEAT SOURCE: see narrative
MATERIAL 15T IGNITED: sce narrative
CATEGORY: [X] ACCIDENTIAL O NATURAL ] INCENDIARY

[0 UNDETERMINED [J OTHER:

28. ANY FIRE ACCELLERANT DISCOVERED: (] YES [ NO
IF YES, DESCRIBE WHERE:
IF YES, DESCRIBE THE ENHANCERS DISCOVERED:

29, PHOTOS TAKEN: ) YES [JNO IF YES, ADDITIONAL PHOTOS SUPPLIED BY? Palma Bricnsburg
Asst, Chief Todd Devine

30, WAS ANYTHING REMOVED FROM SCENE? [X] YES []NO o )

IF YES, BY WHOM? under direction of James Wells, Field Claims Superintendent with Cincinnaii Mutuul._sull wats
secured at their request at 20:39 (CST) and transported to the Marshall County Sherift's impound lot in Benton. Unloading of sill
was complete at 22:16 (CST).

3. RECOMMENDATION TO PREVENT SIMILAR OCCURENCES: SEE NARRATIVE



das BTkl drs

33. TIIE FOLLOWING INFORMATION WAS SUBMITTED TO THE DIVISION OF FIRE PREVENTION
ALONG WITH THIS REPORT.

= DIGITAL CAMERA PICTURES (NUMBER OF CD'S )
[ FIRE DEPARTMENT RUN REPORT

14| COMPUTER AIDED DISPATCH (CAD) SHEET

X< EMERGENCY OPERATIONS CENTER (EOC) REPORT

O GRAPH OR DRAWING

O OTHER: (PLEASE DESC%
DSFM SIGNATURE: ,@/ Z-}.\ r/oZaNY SFM Badge #: 104 Date; 7-23-15

RECEIVED BY: DATE: </
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WITNESS LOG
SFMO CASE NUMBER: 15042411 13FIRT

NAME OF WITNESS: Jay Rogers

ADDRESS OF WITNESS: 812 Coopertown Rd
CITY, STATE & ZIP CODE: Murray. Ky.
PHONE NO.:

NAME OF WITNESS:
ADDRESS OF WITNESS:
CITY, STATE & ZIP CODE:
PHONE NO.:

NAME OF WITNESS:
ADDRESS OF WITNESS;
CITY,STATE & ZIP CODE:
PHONE NO.:

NAME OF WITNESS:
ADDRESS OF WITNESS:
CITY,STATE & ZIP CODE:
PHONE NO.:

NAME OF WITNESS:
ADDRESS OF WITNESS:
CITY, STATE & ZIP CODE:
PHONE NO.;

NAME OF WITNESS:
ADDRESS OF WITNESS:
CITY, STATE & ZIP CODE:
PHONE NO.:

NAME OF WITNESS:
ADDRESS OF WITNESS:
CITY, STATE & ZIP CODE:
PHONE NO.:

NAME OF WITNESS:
ADDRESS OF WITNESS:
CITY, STATE & ZIP CODE:
PHONE NO.:

————

NAME OF WITNESS:
ADDRESS OF WITNESS:
CITY, STATE & ZIP CODE;
PHONE NO.:

10.

NAME OF WITNESS:
ADDRESS OF WITNESS:
CITY, STATE & ZIP CODE:
PHONE NO.:
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STUTMAN

Daniel Hogan

hogand{@stwimanlaw com

April 27, 2015

VIA E-MAIL TRANSMISSION AND U.S. CERTIFIED MAIL

Terry D. Wilhelm

The Revenoor Company, Inc.
20275 NW Bishop Scott Rd
P.O. Box 602

Yambhill, OR 97148

Re:  Cincinnati Insurance Company Insured: Balencorp, Inc.
Cincinnati Insurance Company Claim No.: 2431075
Date of Loss: 4/24/2015
Loss location: 136 Palestine Road, Hardin, KY

Dear Mr. Wilhelm:

Please be advised that our offices represent Cincinnati Insurance Company, the insurance carrier
for Balencorp, Inc., in connection with the above-referenced matter. On April 24, 2015, an
explosion occurred at Balencorp’s distillery, causing substantial damages and seriously injuring
two employees. According to our preliminary investigation, the explosion may have occurred at
still manufactured by and purchased from your company. Under the circumstances, Revenoor
may be responsible for the damage sustained by Cincinnati’s insured. Therefore, we are placing
you on notice of this potential claim.

We will be scheduling an inspection of the still and the explosion scene in the near future. To
this end, please immediately advise your company’s liability insurance carrier of the existence of
Cincinnati’s potential claim against you and the need to investigate this claim. [ look forward to
hearing from the appropriate representative of your company or insurance carrier in the very near
future.

Very truly yours,

Daniel Hegan [o]

Daniel Hogan

DH:nfh

Stutman Law

National Home Office
500 Office Center Dr., Suite 301, Fort Washington, PA 19034 - Phone 215.283.1177 - Fax-215.283.1188 - www.SiutmanLaw.com

Offices Nationwide
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STUTMAN

Danicl Hogan

hogandidistutmanlaw com

April 29, 2015

VIA E-MAIL TRANSMISSION AND U.S. CERTIFIED MAIL

Terry D. Wilhelm

The Revenoor Company, Inc.
20275 NW Bishop Scott Rd
P.O. Box 602

Yamibill, OR 97148

Re: Cincinnati Insurance Company Insured: Balencorp, Inc.
Cincinnati Insurance Company Claim No.: 2431075
Date of Loss: 4/24/2015
Loss location: 136 Palestine Road, Hardin, KY

Dear Mr. Wilhelm:

ety

Please find a copy of my prior notice letter directed to your company dated April 27, 2015. To

date, [ have not received a response from your company and/or its insurance carrier. It is

extremely important that you notify your liability insurance carrier about this loss as soon as
possible. Your failure to do so may result in the denial of coverage by your insurance carrier. If
that occurs, then you may be solely and personally responsible for the damages sustained by

Cincinnati’s insured.

Please tumn this matter over to your insurance carrier immediately. If you do not have insurance,

please contact me.
Thank you for your anticipated courtesy and cooperation.

Very truly yours,

Daniel Hegan [s]

Daniel Hogan

DH:nfh

Stutman Law
National Home Office

500 Office Center Dr., Suite 301, Fort Washington, PA 19034 - Phone 215.283.1177 - Fax-215.283.1188 - www.StutmanLaw.com

Offices Nationwide



STUTMAN

Michael J. Hopkins
Ik et bt ima e £

May 12, 2015

VIA E-MAIL TRANSMISSION & FIRST CLASS MAIL

Brook Laskey, Esquire Greg Connor
McCoy Leavitt Laskey LLC Greg's Service

1805 Rio Grande Blvd. NW, Suite 2 338 Shamrock Lane
Albuquerque, NM 87104 Dexter, KY 42036

Terry D. Wilhelm

The Revenoor Company, Inc.
20275 NW Bishop Scoit Rd.
P.O. Box 602

Yamihill, OR 97148

Re: Cincinnati Insurance Company Insured: Balencorp, Inc., Claim No.: 2431075
Date of Loss: 4/24/2015
Loss location: 136 Palestine Road, Hardin, KY

Dear All:

As you know, this office represents Cincinnati Insurance Company, the property insurance carrier for
Balencorp, Inc., in connection with the above referenced matter. A still exploded on April 24, 2015
causing substantial damages to Balencorp’s distillery as well as severely injuring two employees. We
have placed each of you on notice of potential liability for the damages sustained by Cincinnati’s insured.

Please allow this correspondence to confirm that the joint scene inspection is scheduled on Wednesday,
May 20, 2015 at 9:00 a.m. at 136 Palestine Road, Hardin, Kentuckv. Representatives of your companies
and/or liability insurance carriers are invited to attend and participate in this inspection. Please be mindful
that this will be the only opportunity you have to inspect and document the loss scene and to identify
physical evidence to be preserved. After the inspection, the scene will be released for purposes of debris
removal, cleanup and repair and any identified evidence will be retained. If you wish to attend and/or
send a representative, please immediately contact me upon receipt of this correspondence.

Very truly yours,
Michael J. Hopkins /s/
Michael J. Hopkins

MJH:mme

cc: Bill Compton, Fire Marshal (via e-mail transmission)
Tim Fitz, Cincinnati Insurance Company (via e-mail transmission)
James M. Wells, Cincinnati Insurance Company (via e-mail transmission)
Dean Harris, Engineering Design & Testing Corp. (via e-mail transmission)

Stutman Law

National Home Office
500 Office Center Dr., Suite 301, Fort Washington, PA 19034 - Phone 215.283.1177 - Fax-215.283.1[88 - www StutmanLaw.com

Offices Nationwide



SILVERITRAIL DISTILLERY JOINT EXAMINATION SIGN IN SHEET:

Address: 136 Palestine Road Hardin, KY. 42048 Meeting Date: 5-20-15
Facllitator:  Bill Compton - Kentucky Fire Marshal's Office Time: 09:00
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/ FORITNER GAS COMPANY PROPANE SAFETY CHECK
afcounts 2L 00560

Customer Nnmniﬁﬁ-.u ol < S A. IH& B&b_lgﬁu&(
Address @136 Onluimue Pl

city_fHArdi v

DATE OF SERVICE CALL 5 ~a10~JoIs

Time of Service Call: Arrived[3 Olp Departed

Pboneﬁ.glﬁ*- 3__5'! %T?

Purpose of Service: ___New Customer ___Change of Occupancy _ Out of Gas __ Leak Complaint___ Driver Request ipther Service

Appliance Central Heating | Space Teater i Water Heater Ranpe Clothes Dryer Fireplace
| Manufacturer
Serfal #
Manual Shit-off
{Installed/Existing)
Red Tag (remaove
Frowm service)
TANK/CYLINDER 75
1 DCT Cylinder Location Relief Valve Fittings
Size Serial | Manufscturer Mznufacturer Last Tank/ Tank
Number _! Date Requalified Cylinder Condition Cap on Leak Test
| Condition reliel
[S13L Tb'm{-y (294 oH ggd, Caood M
o | Good T yeu |
PIPING/REGULATOR OPERATION/CONDITION
Reg. Vent
Manufacturer Model Regulatar Regulator Positlon/ Flow Lock-up
Datr Code Conditen Pratection Pressure Pressure
Twin
Stage IN.WC, IN W.C
| Two V44037 ¥
ST R&[ﬂ Lviue3Re| 0 i (y00d Down PSIG /1,35 esiG
Stage i Lyy ok Ve
3D 4ol BY W v
|Rﬂjp /,0 Gw‘.ﬂ Douuuﬂo N WC /%75 N WC
PIPING SYSTEM LEAK CHECK wirth—70 5.
Pressure prior to | Pressure Held
Starting Leak check Start Pressure End Pressure Start Time End Time (Yes or Noj
|

/e

Installed Presto Tap

No Noworr Did wov do Luak Cluck peA
MSUIA\JCU 4 fihy M\AA(H#( R@’%Ub‘iﬂ

Comments: This inspection covers (propanc/LP Gas) items and equipment visible and acecssible to the service technician and represents the conditions
cxisting on the date of inspaction. It does not cover latent or manufacturing defects, end the internal working of sealed equipment, or structural components end

cannot be construed t cover delects or unforeseen happenings,

L Tim Gol

LS {Service Tecknician Name / Print)

-

(Customer Name / Print)

1 have been told what to da if 1 smell & gas ador or otherwise suspect a gas leak and
have been 101d where to shut the gas supply ofl at the tank or cylinder. Performed Odor Test Yes
[ have smelled propane ges and can detect il odor. Odor Delected: Yes
1 have received the Consumer Safety information and have been told to read and

Share with all my family members and/or others living in the household.

No

No

Consumer Safety Information supplicd to customer:

1 hed gas system defigebicies and/or corgections, if any, clearly explained o me.,
;-J::mnt

/2 e service work

A

Service Technician Signature

I am setislipd wye
MM
d %:r#ﬁﬂ" Ty
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AE-117

Purdue University
Cooperative Extension Service
West Lafayette, IN 47907

ALCOHOL DISTILLATION: BASIC PRINCIPLES,
EQUIPMENT, PERFORMANCE RELATIONSHIPS, AND

SAFETY

Eric Kvaalen, Doctoral Student in Chemical Engineering
Philip C. Wankat, Professor of Chemical Engineering
Bruce A. McKenzie, Extension Agricultural Engineer,

Purdue University

The purpose of this publication is to help you understand the distillation of ethyl alcohol. It first presents
the basic principles involved in distillation and how the process works. The types of distillation

equipment and systems that might be involved in a small fuel alcohol plant are then discussed, as are the
performance and control criteria needed for a general evaluation of each. The publication concludes with

a discussion of safety, along with some general selection, operation and management criteria useful in
evaluating alternatives.

The information presented here hopefully will help you decide if you want to get into alcohol production,
and if so, will help you evaluate the different options that are available to you. We will only cover those

distillation processes and equipment capable of producing alcohol concentrations up to about 95.6 weight
percent (wet basis).

Remember, this publication is not a design manual. Rather its goal is to give a general understanding of
distillation processes and the performance of various equipment options in order to aid you in evaluating
alcohol production proposals and give a basis for more detailed self-study. We will not discuss
fermentation processes and equipment, or uses of the finished alcohol concentrate.

ETHYL ALCOHOL--A VIABLE ALTERNATIVE FUEL

The idea of ethyl alcohol as a liquid fuel is not new. It received considerable discussion and publicity in
the 1920's and 1930's as a motor fuel. It was used as a fuel in several countries during World War II.
Interest surfaced again in the U.S. in the mid 1970's, with the advent of the oil embargo and cartel and the
rapidly escalating oil prices that resulted.
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At the time of these rapid oil price increases, many people, particularly in the farming community, began
to look seriously at ethyl alcohol and gasoline/alcohol blends as alternative fuels. However, by the early
1980's, increased U.S. oil production plus a significant drop in oif consumption due to high prices brought
a corresponding world oversupply of oil and a marked drop in oil and gasoline prices. As a result, interest
in alcohol fuels diminished sharply. Interestingly, the increased use of unleaded fuels and subsidies for
fuels using 10 percent alcohol caused many oil companies to add ethyl alcohol to their gasoline as a non-
lead octane improvement additive. Such fuels are not normally advertised as gasoline/alcohol blends.

If one accepts, however, that the long range price of oil and energy will continue to increase, then ethyl
alcohol as a liquid fuel, especially for internal combustion spark ignition engines, will continue to be a
potentially viable alternative fuel source. The fact that alcohol may be profitably manufactured from a
variety of crop and forest residues, as well as from grains themselves, enhances its appeal to farm
producers.

Ethyl Alcohol from "Beer"

Alcohol can be made from a variety of agricultural products by a three basic step sequence:

1. Breaking down the feed-stock (the raw material) chemically by a process which may involve
cooking and adding enzymes.

2. Fermentating, i.e., the action of micro-organisms (usually yeast) to produce a "beer” (The term
"beer” describes the liquid traction of a fermented mixture of water and ground or crushed grain
that is usually no more than 10-12% alcohol, hence the similarity of the process and the final
alcohol content to that of domestic beer.) containing a small percentage of alcohol, along with the
remains of the feedstock, the yeast cells and various other substances dissolved in water.

3. Separating the alcohol from the water and other components in the beer, usually by distillation,
to obtain the alcohol in a pure enough form to be used as fuel.

Fermenting grain (cooking it in water and treating it with enzymes to break down the starch and convert
it to sugars) results in an alcohol concentration of roughly 5-10 percent. The finished concentration or
"beer" depends on the amount of water used, the grain and the quality of the fermentation. This beer is so
low in alcohol content that it is useless as a fuel and must be further concentrated to obtain mixtures that
will ignite and bum. For this reason a distillation column is used to produce a higher alcohol
concentration. (Several publications that discuss fermentation in considerable detail are listed at the end
of this publication under "References.")

DISTILLATION--HOW IT WORKS

First of all, let's look at how distillation works. We are all generally familiar with how distilled water is
produced. The water is heated, and the steam or water vapor conducted away in a tube. If the tube is
looped downward and cooling is applied below the hump, the vapor is condensed and distilled water
obtained. This is "simple"” distillation- i.e., removing a volatile substance (water) from non-volatile
substances {lime, impurities, etc.).

"Fractional” distillation is used to separate mixtures of two liquids with different boiling points, such as

alcohol and water. Ethyl alcohol with 4 percent water boils at approximately 173° F, while water boils at
212° F. A mixture of the two liquids will boil at all temperatures between 173° and 212°, depending on
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the ratio of alcoho! to water.

Consider a beaker or a glass jug filled partially with a mixture of alcohol and water at some temperature.
The top of the container is closed except for a small hole, to which a balloon is attached to keep air out.
Thus, the vessel is at atmospheric pressure, but the enclosure above the liquid level is essentially
undisturbed by air currents circulating around the jug.

Afier a period of time, the amount of water vapor and amount of alcohol vapor contained in the gaseous
mixture above the liquid in the container will reach a constant value, depending on the temperature and
pressure. The liquid and vapor mixtures reach an "equilibrium,” a condition under which there is no net
change in the liquid/vapor ratio or in the alcohol/water ratio within either the liquid or vapor mixture.
However, the ratio of alcohol to water in the vapor phase is generally greater than the ratio in the liquid
phase, because alcohol is usually more volatile than water (see Figure 1). It is this characteristic of a
liquid-versus-vapor state of a substance that permits us to distill off an increasing concentration of
alcohol from the alcohol/water mixture,

By bringing about a controlled series of successive sequences re-evaporation, condensation, re-
evaporation and re-condensation), each re-condensation from the previous vapor state achieves a higher
alcohol concentration. This is because the alcohol in the vapor is at a higher concentration than was the
concentration in the liquid mixture from which it was vaporized.

Figure 1 shows the vapor-versus-liquid composition when the pressure is atmospheric. The dotted line in
the figure represents an equal concentration of alcohol in both the liquid and the vapor state. Note that the
alcohol concentration is consistently higher in the vapor phase than in the liquid phase for most of the
range of the graph. The axes are explained later.
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Figure 1. Equilibrium relationship between gaseous and liquid alcohol-water mixtures
(atmospheric pressure).

Azeotropic Mixtures

The previous relationships of alcohol-water mixtures hold true up to alcohol concentrations of about 95.6
percent. At this concentration, the two substances quit boiling separately (i.e., the alcohol in the vapor
phase is no longer more concentrated than in the liquid phase), and fractional distillation no longer works.
A mixture of this composition is called an "azeotropic mixture".

Generally, a third substance must be introduced into the mixture to permit separation by distillation, or
some other separation scheme must be used. The details of separating the azeotrope are discussed briefly
later.

Types of Distillation Processes Most Applicable to the Farm

There are two general types of distillation processes that appear applicable to farm-size fuel alcohol
production with present technology. One is the continuous-feed distillation column system, in which a
beer containing a constant alcohol content is continuously pumped into a column. The other is a pot-type
distillation system, in which a batch of beer, with the heavy solids (spent grain) not removed, is simply
boiled in place to vaporize the alcohol. The alcohol-water vapors are then forced to flow through a
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distillation column to bring about concentration.

These two processes are discussed in detail in the following pages. There are other fractional distillation
systems that may or may not use a column as we normally think of such units. They include centrifugal
techniques, mechanical rotating wipers in a tube, etc., and are not discussed here.

CONTINUOUS -FEED DISTILLATION COLUMN PROCESS

A simplified schematic of a continuous distillation column is presented in Figure 2. The column consists
of a long tube, which includes a stripping section (the lower portion) and a rectifying section (the upper
portion). There is a condenser located on the top end of the column and an optional reboiler on the
bottom.
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STRIPFING
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Figure 2. A continuous distillation process.

The process involves a controlled flow of liquid beer (preferably preheated and with all solids removed),
which is fed into the top of the stripping portion of the column. The liquid alcohol-water mixture (beer)
trickles downward through the column, its flow impeded or slowed by either a series of plates or
continuous packing. It passes vapor (a mixture of water vapor and alcohol vapor, but no air) which moves
up. The source of the water vapor is either steam injected from a boiler or vapor produced in the reboiler.
The plates or packing serve to cause good mixing of the vapor and liquid, allowing the alcohol to

file:///C:/Users/bcompton/Documents/My%20Documents/Inspetion%620&%:20nvestigation... 7/5/2015



[T

AE-117 Page 6 of 27

evaporate and the water to condense.

Atany given point along the column, there is more alcohol in the vapor than in the liquid, but not as
much as there should be according to the equilibrium principle. Since the alcohol concentration in the
vapor has not reached equilibrium, its vapor pressure causes it to evaporate out of the liquid, and water
condenses out of the vapor.

These two processes must happen simultaneously, because the first (the vaporization) requires heat and
the second (condensation) produces heat. In a well designed and insulated column, all the heat supplied
by the condensation goes into the evaporation of the alcohol.

About the same amount of alcohol evaporates as the amount of water that condenses. Thus, the vapor
(moving up the column) constantly increases in alcohol content, whereas the liguid (flowing down)
constantly loses alcohol This means that the top of the column will have high alcohol content in both
liquid and vapor, and the bottom low in alcohol content,

The column shown can be operated either in a "continuous mode" or a "batch mode", similar to
continuous versus batch grain drying processes. The next two paragraphs describe the differences
between these modes.

In a continuous operation, the column is brought to a balanced-operation state. It consists of a continuous
feed input of beer, continuous outflow of "bottoms" (Bottoms is a mixture of condensate water and some
beer, in which not all alcohol was removed or distilled), steam input from a boiler or reboiler (for process
heat and to make up for inefficiencies) and an output of highly concentrated alcohol vapor. Alcohol vapor
is condensed and a large fraction refluxed (recirculated) into the top of the column to control the final
concentration of the product output. This reflux flow is required to produce a downward flowing liquid
stream in the top section of the column. Without the reflux stream, there can be no liquid in the rectifying
section of the column, which means no separation would then occur in the rectifying section. The
remaining highly-concentrated alcohol-water condensate or distillate is collected as product. Once the
column is brought into an operating balance in "continuous mode," the operation is ideally sustained
night and day, week after week, because each time it is shut down and must be restarted, the start-up and
shut-down result in appreciable losses in energy and efficiency.

In a batch operating mode, the column is started, brought to a balanced performance and operated until
the quantity (or batch) of beer on hand is distilled. The column must then be shut down, cooled and
cleaned, ready for start-up for the next batch. Batch operation and performance will be discussed later.

Actual Operation in the Still

Let us now describe the continuous-feed distillation column process in the still as seen in Figure 2. The
"stripping" section and the "rectifying" section of the column are shown in the figure as a single vertical
column unit, which is the preferred configuration. They may, however, be built side by side,
interconnected with tubing to return the output of the stripping unit to the rectifying section and vice
versa. This makes the total height shorter, but requires a pump to lifi liquid from the bottom of the second
column to the top of the first. Tubing must be quite large and well insulated. The vapor for the stripping
section is supplied either by steam injected at the bottom of the column or by the reboiler, which collects
some of the liquid {mainly water) coming out the bottom of the column and boils it to produce the vapor.

As the vapor moves out of the stripper, the rectifying section increases the alcohol concentration by
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allowing the vapor flow to move up the column against some of the final liquid product flow (reflux)
moving down. When the vapor finally reaches the top of the rectifying section, it should have a
concentration of 80-95 percent alcohol, depending on the column length and the operating conditions
used.

The concentrated alcohol-water vapor of 80-95 percent is then condensed to liquid in the condenser by
cooling it. Roughly 2/3 to 3/4 of the final liquid is returned to the rectifying section of the still as

"reflux” (a liquid of high alcohol concentration). It provides a highly volatile source of alcohol vapor to
facilitate a high final-product concentration and to condense out some of the remaining water vapor. This
reflux is necessary to obtain a concentrated alcohol product.

The remaining liquid flowing from the condenser (about 1/3 to 1/4 of the total) is the finished product,
ready for whatever use is intended. The ratio of amount of alcohol returned to the column to amount
collected as product is called the "reflux ratio." This ratio controls both product purity and amount of
energy required for the distillation. The higher the reflux ratio, the purer the alcohol product and the more
energy that is required for distillation.

The incoming beer feed, if well-filtered, may be used as part of the cooling fluid in the condenser. This
will bring about condensation of the reflux and finished product, while at the same time preheating the
beer feed just before it enters the stripper section. Thus, a minimum of added heat is needed to bring
about the initial alcohol vaporization (stripping) operation.

When the reflux liquid reaches the bottom of the rectifier, it enters the feed input level and joins the feed,
which is preheated beer. The mixture enriches the alcohol content of the hot beer and facilitates the
vaporizing (stripping)} process as the liquids flow down against the upward flow of steam and alcohol
vapor. As the steam moves upward, it causes the alcohol to vaporize from the liquid as some of the water
vapor condenses.

If the vapor composition at every point in the entire column is plotted versus the corresponding
composition of the liquid, the result is the two lines (operating lines) of Figure 3, shown superimposed on
the equilibrium diagram of Figure 1. The axes are based on how many alcohol molecules there are per
hundred molecules, rather than on a weight basis (This is because one alcohol molecule evaporates for
every water molecule that condenses: thus, the number of molecules of vapor passing a given point per
second doesn't change as you move up the column, and the same goes for the liquid. So if the stripper
has, for instance, four times as many molecules of liquid as of gas passing some point near the top, it will
also have four times as many molecules of liquid as of gas passing some other point near the bottom This
means that if the molecular composition of the gas changes by percent in a certain segment of the
column, then the molecular composition of the liquid has to change by percent in the same segment,
regardless of where that segment is.) The two lines in Figure 3 are straight, having a constant slope when
axes of molecular percent are used. (Weight percent is also shown on the horizontal axis, so conversion
can be made very easily.) The slope of an operating line is directly related to the ratio of flows of liquid
to vapor: the higher the slope, the more liquid flow to vapor flow there is.
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Figure 3. Operating lines for stripping and rectifying.

The "operating line" of the rectifying section intersects the dotted line of equal vapor and liquid
compositions at the high end. This is because the reflux (the liquid added at the top) was part of the vapor
which has now been condensed and now has the same composition as the vapor. The higher the alcohol
concentration in the product, the smaller will be the slope of the operating line (since operating and
equilibrium lines cannot intersect) and the greater the reflux will have to be. Hence, less product is
obtained per pound of vapor if the product is higher in alcohol, and more energy is used per pound of
product.

The equilibrium curve in the figure has a "sway-back"” at high concentrations. To get a product really
close to the azeotrope, the slope of the operating line must be increased to almost 45 degrees. This means
increasing the amount of reflux liquid until it almost equals the amount of vapor flowing up, thereby
increasing the reflux ratio sharply. This procedure leaves less actual product, since most of the condensed
vapors have to be sent back down the column. Consequently, it takes about twice as much energy to get a
gallon of 95 percent alcohol (by weight) as it does to get a gallon of 85 percent alcohol.

Plate or Tray-Type Columns

The length of column necessary to bring about a given concentration of final product is determined from
the operating relationships presented in Figure 3. Consider a column constructed with "plates” along its
entire length as shown in Figure 4. Liquid introduced into a plate-type column forms a shallow pool on
each plate. The liquid flows across the plate, while the gas bubbles up through holes in the plate (called a
sieve tray). Each plate or tray has a short section of tubing cut through the plate.

file:///C./Users/bcompton/Documents/My%20Documents/Inspetion%20&%20Investigation... 7/5/2013

-



- Tars o by e SR o B S

AE-117 Page 9 of 27

IMMERSED
LMD LEVEL N
FOR VAPOR
PLATE = SEAL

SECTION VIEW

Figure 4. Sieve tray plate of a staged column. Each plate retains a liquid layer, the depth of which is
controlled by the height of the weir. The holes in each plate are small enough that the vapor
bubbles keep the liquid from passing through. The slight pressure of the alcohol-water vapor
created by the reboiler, or pot, forces the vapor to bubble through the holes, bringing about
intimate contact between the vapor (initially at lower alcohol concentration) and the liquid (which
is at slightly higher concentration). Vapor of increased alcohol concentration leaves the surface of
each successive plate while traveling upward through the column.

The assembly is similar to a toadstool, with the hollow stem positioned off to one side of the cap about
1/4 of the way in from one edge. The top end of the tube projects above the plate surface; the lower end
stops just above the surface of the plate below. The tube is projected above the plate surface in order to
form a miniature dam (called a "weir") to maintain a depth of liquid on the plate. As the liquid level rises,
overflow occurs into the downcomer pipe to the next plate below.

The discharge end of each downcomer pipe must be positioned close to the surface of the plate below, so
that the free end will be immersed in the liquid level on that plate. This forms a liquid seal over the open
end to keep vapor from entering the pipe. By positioning successive downcomer pipes on opposite sides

of each sieve tray, the liquid flows across each plate, minimizing any stagnate flow sections and helping

move any solids that might accumulate from the distillation column.

Sometimes the holes in the sieve tray are covered with caps or checkvalves to help prevent the liquid
from coming down through the hole. If the vapor flow remains strong, however, it will prevent
counterflow itself. Ideally, when the liquid leaves a plate in its flow downward, it should be in
equilibrium with the vapor flowing upward from the same plate.

Now we have a theoretical basis to predict the alcohol content of the liquid and vapor at any plate or
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stage along the column. If we want an alcohol content in the final product of 85 percent {moles per mole),

then we can read from Figure 3 what liquid concentration would be in equilibrium with the final vapor
concentration (Remember, this is the same as the product concentration.)

This liquid concentration is that which is on the surface of the top plate. If we know the composition of
the liquid flowing down the downcomer between the top plate and the second one, we can look at the
operating line on Figure 5 to determine the vapor composition flowing up between the two plates.
Because the liquid descending from the second plate must be in equilibrium with the vapor rising from it,
we can now determine the liquid composition below the second plate from the equilibrium curve.
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Figure 5. Stepping-off procedure to determine the necessary number of ideal plates.

This procedure, shown on Figure 5, is the method used to determine the ideal number of stages or plates
needed for a given set of operating conditions. In actual practice, it usually takes roughly 1 1/2 to 2 times
as many actual stages as this theoretical analysis predicts. Calculations for the column design need to be
precise and are usually done by computer (Column length depends on feed concentration and desired
product purity, but not on amount of feed column diameter depends on feed flow rate and reflux ratio.
Column cross sectional area is controlled by the allowable vapor flow rate. Since vapor flow rate is
directly proportional to feed rate, the column area is directly proportional to the feed rate. Double the feed
rate and the column area must double, column diameter will be proportional to the square root of the feed
rate. Vapor flow rate also increases as the reflux ratio increases Thus, the required column diameter will

also increase when the reflux ratio is increased).(Column design is usually done by the column
manufacturer, not by the user.)
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Packed Columns

An alternative to a plate-type unit is the packed column. In distillation columns larger than 4 feet in
diameter, trays or plates have been found generally more economical for alcohol production. But in small
columns, the cost of fabrication, installation and maintenance of plates often makes a packed unit less
expensive and more workable.

Another consideration is the ease of cleaning deposits that may form in the course of time. In the case of
plate-type columns, deposits can sometimes be removed with a chemical rinse: other times trays may
have to be scrubbed (through portholes) or packing taken out and cleaned. Small-diameter plate columns
are difficult to clean inside, since port holes are quite small.

A packed column is filled with solid objects, with a relatively large amount of open space for liquid and
vapor flow. The objective of a packed column, as with a plate column, is to bring about intimate contact
between the liquid and the vapor without too much flow resistance. Packing objects should stack loosely
in the column, having a relatively large amount of exposed surface area, providing many surfaces for
liquid and vapor flow to intermingle.

Packing material may range in size from 1/4 inch for small columns (2-4 inch diameter) to 2 inches in
length and/or breadth for large columns (2 feet in diameter or more). Several examples of commercial
packings are shown in Figure 6. For alcohol production, ceramic, polypropylene plastic or stainless steel
packings may be desirable. The important criteria are: (1) efficiency of contact between the liquid and the
vapor, (2) amount of resistance to flow, (3) flow capacity (amount of vapor flow per square foot of area
that can occur before the vapor will prevent the liquid from coming down), (4) resistance of the packing
to corrosion or dissolving and (5) cost.
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Figure 6. Four common types of packing.

The efficiency of contact between the liquid and the vapor determines a factor known as the "height
equivalent to a theoretical plate” or HETP. A HETP is estimated as follows:

* First, find the actual alcohol separation occurring in a test section of height h.

* Next, use an analysis like Figure 5 to determine the number of equilibrium stages required to give
the separation observed.

* Then, divide height of test section by number of stages.

Marbles are poor packing. They do not spread the liquid coming down the column enough to get an
efficient exposure of liquid-gas interaction. Marble packing, therefore, gives a large HETP value,
requiring a tall column. Also, the inside of the marble is not available for flow, so large diameter columns
are required.

Another important consideration in deciding on packing material is how long the packing will hold up in
a hot alcohol solution. Durable packing like stainless steel may last indefinitely but is expensive initially.
Thus, cost-benefit ratio must be considered.

Some general estimates of packing properties are commonly used. The size of the packing should

normally be less than 1/8 of the diameter of the column. The HETP varies with the size of packing, from
about 1 1/2 feet (for 1-inch packing) to about 2 1/2 feet (for 2-inch packing). Below 1 inch in size, the
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HETP usually remains above | foot.

The HETP usually gets worse (larger) if the flow is either too high or too low. If flexibility in operation
rate is desired, a packing should be chosen that has a low HETP over a large range of flows. The
approximate ratio of the highest to the lowest flow rates which yield good HETP values is known as the
"turndown ratio". Pall rings and Intalox saddles are good in this respect, with turndown ratios above 6.

If we know the HETP, we can estimate the required column length. With an assumed HETP of 1 1/2 feet
and an ideal number of trays in the rectifying section often, we need a rectifying section 15 feet tall. The
HETP will determine the actual number of plates needed; the number should not be doubled.

All of the previous discussion has considered distillation processes in terms of a constant feed of beer of
uniform alcohol content. Such processes can be operated either as a continuous or as a batch procedure.

POT-TYPE DISTILLATION PROCESS

In the pot distillation process, the entire batch of beer is heated to boiling in a large container, and the
alcohol-water vapors are collected and channeled into a distillation column. Such a process will always
be a batch procedure and involves only the use of a rectifying column, since the Stripping is done as the
alcohol vapors are boiled off from the vat. A pot distillation process is illustrated in Figure 7.
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Figure 7. A pot-type batch distillation process.

The process has the characteristic that, as alcohol vapor is boiled off from the beer, the concentration of
alcohol in the beer becomes less and less. As the beer loses its alcohol content, the alcohol product also
decreases in concentration. To prevent this, the reflux ratio must be raised.

Recall that higher reflux ratios usually mean higher proof. Raising the reflux ratio means getting less
product from a given amount of vapor produced, hence a greater energy cost. When almost all the alcohol
has been boiled out of the beer, the process is stopped and the spent stillage (formerly beer) is removed.

The basic advantage of this pot distillation process is its simplicity. It does not require a constant supply

of beer, which is often not available in minimum-labor fuel alcohol processes. It also provides a very
simple equipment system. with cooking, fermentation and boiling for distillation carried out in the same
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vessel. This procedure may aid in sterilizing equipment between successive batches, since cooking and
fermenting in the same vessel tends to heat-sterilize. Separation of the spent grain and large solids from
the beer prior to heating for distillation is not necessary, an added advantage.

It is possible to approach a continuous batching operation in a three-vessel, one-column pot system. A
batch of grain would be cooked and fermented every 72 hours, with one batch ready for distillation every
24 hours.

The disadvantage of the pot distillation process and its system simplicity is lower distillation efficiency,
because of the diminishing alcohol concentration in the beer under continuous boiling. Typically, a pot
distillation unit requires about three times as much energy as an equivalent continuous distillation system,
based on (by weight) feed 8 percent, stillage 0.4 percent and product 90 percent. Less stored heat may be
used at the end of cooking when the slurry is rapidly cooled for fermentation; and heat losses during
cooking and distillation heating cannot be minimized as readily as with the constant-feed process.
Insulation applied to the pot to conserve heat during cooking and distillation heating may hinder cooling
necessary to fermentation in the summer. Thus, amount of energy required per gallon of alcohol for the
pot distillation process is high.

OTHER DISTILLATION METHODS

Vacuum Distillation

Carrying out distillation using a vacuum (low pressure) allows use of lower temperatures and attains
higher alcohol concentrations. For instance, at 42 mm Hg pressure (about 6 percent of atmospheric
pressure (Normal atmospheric pressure is 760 mm Hg (millimeters of mercury column), equivalent to 30
inches of Hg or 14.7 psi. Thus, 6 percent of 14.7 psi is approximately 0.88 psi.), the temperature at the
bottom of the column need only be about 35° C (95° F) and the top about 20° C (68° F). This makes it
hard to condense the vapor, since there is a smaller temperature difference between the vapor and the
coolant (whether air or water). But this pressure may be advantageous if heat is supplied at only 35° C
Here, waste heat from other machinery or solar heat might be exploited.

In the vacuum process, the azeotrope (or point where distillation ceases to work) moves toward 100
percent as the pressure is lowered. At a pressure below 1/10 atmosphere, the azeotrope disappears,
enabling distilling all the way to 100 percent alcohol. However, the difference in volatility
(vaporizability) between the water and the alcohol is still very small, requiring a high reflux ratio (more
than 20). The amount of energy used is around 15,000 BTU/pound alcohol produced, which compares to
combustion energy of around 11,500 BTU/pound alcohol.

By holding the condenser near 0° F, a vacuum of around 4 mm Hg could be created. The volatility
difference would be great enough that the energy cost would be about 6000 BTU/pound. The column,
however, would have to be very large to accommodate the large volume of low-pressure vapor. Vacuum
distillation appears uneconomical in commercial applications.

Azeotropic Distillation
This is the term used for the process that produces 100 percent alcoho! with the help of an organic solvent
and two additional distillations. It is used by large plants to produce industrial absolute alcohol. In the

process, a solvent, such as pentane or gasoline, is added to the product (alcohol which is not water-free)
coming out of the usual distillation column. This mixture is fed into a distillation column which divides it
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into a top product (a distillate of an exact composition determined by the solvent) and a bottom product,
which can be controlled to produce pure alcohol by adjusting the amount of solvent added. The distillate
of this column 1s fed to a third column, which distills out the solvent, leaving as the bottom product a
mixture of just alcohol and water. This bottom product is returned to the first alcohol-water column.

Ideally, no solvent is added to the system once it's working, because it is recycled and never gets out.
This process is obviously more complicated than the usual distillation system and requires an expert to
design.

Adsorption

There are several other methods of producing 100 percent alcohol under development that look
promising. One adsorption process uses a final column packed with organic material, such as finely
ground, very dry commeal. Cornmeal is a stable and inexpensive (5-10 cents per pound) selective
absorbent of water from ethanol/water vapor. Laboratory results show that the adsorption of water from
ethanol by commeal gives an anhydrous (water-free) product, starting from 190 proof vapors from a
distillation column. The process uses two parallel columns packed with cornmeal or other organic
materials, with one column used for adsorption, while the other is being regenerated (by forcing a hot
inert gas through the organic bed to evaporate the water absorbed). The combustion energy of the ethanol
product can exceed the energy needed to carry out the dehydration by a factor of 10.

This process may have special advantages for use in small scale plants. Further development on the
practical aspects of using this technology is not discussed here.

COLUMN START-UP, OPERATION, AND SHUT-DOWN

Start-Up and Operation

In a continuous flow column, the first step of start-up is to turn on the cooling fluid to the condenser, so
that when the heat is applied later there will be no danger of pressure build-up. Then, if direct steam is
used instead of a reboiler, the steam can be turned on to flush out the air in the system. This is similar to
purging a steam heating system in a house.

If direct steam is not being used, water should be fed into the column at the feed point. This water will

run down to the reboiler and provide steam. Once the air has been sufficiently diluted with steam, there is

no possibility of explosive mixtures being present. However, it is best to force practically all the air out of
the system and through the condenser, so it won't interfere with alcohol separation and heat transfer in the
condenser.

Once the system has been purged of air, the reflux ratio can be set and the beer flow started. After
sufficient time (depending on column size, flow rate, etc.-usually several hours), alcohol will spread
throughout the column according to the design. The product will not attain the desired concentration until
this distribution balance is reached. It can be recycled back into the beer tank until this occurs. Or, a
quicker method is to reflux everything until the desired composition is reached, setting the reflux ratio to
continue this concentration. The amount of time in either case depends on column size but usually runs
several hours.

If a continuous flow column is used to process batches of beer, be sure the column is small enough that
the start-up time will be relatively small compared to the total run time. Short run times are undesirable,
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because of the long start-up, shut-down and cleaning time involved.

Planning the reflux flow and control system is an important factor in product quality control and process
management. One design uses a condensate reservoir, with the reflux rate controlled by a variable-speed
pump drawing from the reservoir. Another design has a gravity flow of reflux from the reservoir,
regulated by an automatic or manual valve. The reservoir may be designed with an overflow into the
product line to maintain a constant pressure on the gravity reflux feed.

A sufficient liquid level in a reboiler used to supply steam to the column is important from a performance
and safety standpoint. The reboiler is under a slight pressure and therefore must be a pressure vessel. It
usually has a gasketed and bolted lid. Welded steam outlet and stillage retumn lines connect the reboiler to
the column. The liquid return enters the reboiler below the desired liquid level. The outflow of bottoms
can be controlled by regulating the back-pressure in the bottoms line, in turn controlling the level of
liquid in the pot. The pot must be designed so it can be completely drained to ease clean-out.

In a batch system using pot-type distillation, the usual procedure is to start the condenser cooling fluid,
and then tumm on the heat below the vat or boiler containing the beer. An outlet must be provided for air
escape. (See previous discussion concerning how to obtain the desired product quality.)
Shut-Down
During shut-down of a continuous system, the first step is to shut off the feed and divert the product. This
keeps low-quality alcohol produced during shut-down from entering the product st&rage tank. The
alcohol remaining in the column can then be distilled out and added to the next batch of beer. A complete
sequence is as follows:

1.Tum off feed and steam entering the reboiler.

2.Shut off heat.

3.Increase reflux to 100 percent (no product output).

4.Wait until condenser temperature has cooled to below 100° F.

5.0pen vent to the column.

6.Drain column out of the bottom, leaving the air vent at the top open. (Caution: bottoms liquid
may be very hot.)

7.Tumn off condenser cooling water.

Because cooling water for the condenser will be needed throughout shut-down, it is the last flow to be
stopped. The exact order in the above steps is not critical, since steps 1-3 are performed in rapid
sequence. The important point is not to vent the column until it has cooled down, to avoid loosing a lot of
alcohol vapor which might burn, smell or explode.

In a pot system, the shut-down consists of turning off the heat and allowing air to enter as the vapors

condense. It may be possible to catch the liquid draining from the column, so that the alcohol it contains
won't be lost with the stillage. The material will initially be very hot, requiring caution in collection and

file:///C:/Users/bcompton/Documents/My%20Documents/Inspetion%20&%20Investigation... 7/5/2015



» MM
I - i

Fs
¥
iy
-
in
Fe

AE-117 Page 18 of 27

handling.

SOLIDS REMOVAL

Most distillation processes require that the spent grain and all solids be removed from the beer before the
feed is delivered to the column. However, the two "exceptions" discussed below do not require solids
removal before distillation.

One exception is the occasional plate- or tray-type column, designed to pass the mash (beer plus all
solids) through stripper section, using a combination of large holes in the plates and large diameter
downcomer pipes between plates. This helps move the mash (which is like sloppy oatmeal or mush)
down the column. Such a design can be quite effective in stripping the alcohol from the spent grain and
solids as well as from the beer; but it tends to be low in energy efficiency and presents problems in flow
uniformity, due to column plugging and changing solids percentage in the feed. This type column must
be designed by an expert. Handling all solids with the beer may also present some pumping problems
along with problems in clean-up.

A second exception is the batch procedure using pot distillation. The beer and mash are simply boiled
together to evaporate the alcohol. The mixture in the pot must be well stirred to prevent the solids from
baking onto the pot surface; and care must be taken to keep the mash from boiling over into the column.

In this process, the liquid condensate from the column returns to the pot or batch tank being boiled. When
the alcohol concentration in what was the beer (now stillage water and distillers grain) reaches a point
where further distillation is not practical, the entire slurry is transferred to a holding tank for processing or
feeding. Since most animal nutritionists do not foresee the feasibility of feeding much of the stillage
water, the mash will probably have to be separated, even if it is fed wet.

Packed columns require a feed that contains very few suspended solids to reduce the chance of plugging,
column contamination and cleaning problems. Most plate- or tray-type columns can handle a small
concentration of suspended solids without plugging or cleaning problems under continuous operation,
provided the heavy solids have been removed. Plate or sieve columns may be easier to clean than packed
columns if the plates are easily removed or accessible.

The heavy solids usually sink to the bottom of the fermentation vat or tank once agitation is stopped.
Some of the beer can then be withdrawn in such a way that none of the remaining heavy solids are
withdrawn.

Several farm fuel production installations use a section of "U" trough or round tube auger conveyor, on
which a perforated housing has been rigged on the lower side. The perforated bottom of the, conveyor
may also be covered with a 12-16 mesh screen similar to fly screen. In operation, the auger conveyor is
inclined upward at a 15-25 degree angle and the slurry fed into the lower intake end. The auger conveys
the stillage over the screen bottom, with the liquids and fine suspended solids passing through the screen.
The larger grain particles are retained and carried to the top of the incline, where they are discharged into
a vehicle or holding chamber. The auger flight, in scraping the mash across the screen, does a reasonably
good job of maintaining flow and clearing the screen surface. Commercial filters, sieves and screens are
also available in stationary, rotary and vibrating arrangements.

Continuous flow conveyors or extractors that compress the stillage grain to improve beer removal are
common in commercial distilleries. Similar designs sized for small-scale plants are under development.

file.///C:/Users/bcompton/Documents/My%20Documents/Inspetion%:20&%20Investigation... 7/5/2015



" !;:L‘ 2 e = ) -

AE-117 Page 19 of 27

Keep in mind that separating solids before distillation can result in up to a 20 percent alcohol loss if
extraction design is too simple.

INSULATION AND HEAT RECOVERY

A loss of heat along the column causes increased condensation and reduced evaporation. Thus, the
amount of vapor diminishes in the upward part of the column, where the flow of liquid is also less than at
the bottom. Where heat loss occurs, more vapor has to be produced in the reboiler or steam generator,
resulting in a loss in energy efficiency.

In Figure 3, the effect of heat loss is that the bottom line (the rectifter line) curves up and the upper line
(the stripper line) curves down. This means that in the stripper, the "size” or magnitude of the steps
considered in the stepping-off procedure (Figure 5) is decreased, sharply decreasing process efficiency as
well.

The distillation column should be well insulated to prevent loss of heat and to protect against bums. Two
to three inches of fiberglass blanket insulation is good. On columns located outdoors because of size and
safety, the insulation blanket will shield the column from increased heat loss due to wind currents.
Exposed insulation blanket may require weather shielding to maintain its performance.

Heat recovery from cooling hot mash for fermentation, from stillage in the column bottoms during
distillation and from heat absorbed in the condenser can be an important source of energy efficiency. A
detailed discussion of heat recovery techniques is outside the scope of this publication; but it is important
to note the potential for energy conservation or heat wastage in a spirits distillation process. The
incoming beer feed to the column, for instance, should be used as the cooling fluid for the condenser as
much as possible, in order to reclaim condensation heat to preheat the beer, thus using and saving energy.
However, savings are not as great if distillers dry solids are produced (spent grain and solids are dried).

The rest of the condensation (over and above what the beer preheating can do) is generally obtained using
water. The water-heating capability of a condenser on a 50-gallon-per-day (2-gallon-per-hour) alcohol
plant can provide 500,000 BT Us per day of heating for buildings. The reclaimed heat available, however,
is basically the amount of heat put into the bottom of the column in the form of steam or reboiler heat.
Heat reclamation is cost-effective only if the heat saved is used efficiently elsewhere as process or space
heat. To use waste heat inefficiently just because it is easily available simply lowers overall system
efficiency.

The lines carrying the beer through the condenser for the dual preheating/cooling function slowly
accumulate a protein layer on their inside wall, hampering flow and heat transfer. The protein must be
removed periodically with a caustic (strong base) soda.

Hot stillage water discharged from the base of the stripping column may also be reclaimed and either
used to preheat the beer, used to preheat water for the next cooking cycle or recycled directly info the
next batch as the water for cooking and starch hydrolysis. Up to 1/3 of the stillage water may be recycled
as cooking water for the next batch, provided accumulation of chemical substances from previous
fermentations is not a problem. Any of these waste-heat sources may also be utilized in space or water
heating.

A heat exchanger between the partially heated feed coming from the condenser and the very hot stillage
from the bottom of the column can save some energy by further increasing the preheat on the beer feed
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betore 1t enters the column.

Be sure to evaluate the cost-benefit ratio when considering use of heat exchangers or heat storage
systems. Process design and choice of equipment should consider energy conservation practices.

FACTORS AFFECTING ENERGY USE AND COLUMN SIZE

This publication does not present details of any particular column design or of input-output conditions.
However, some general relationships between product condition and flow versus column size, number of
stages and energy use can be illustrated. Tables 1-5 were generated by computer analysis to illustrate the
basic physical and performance relationships. They show typical process response and sensitivity as
design and operating factors are varied.

A few principles are:

* Energy usage increases when there is less alcohol in the feed stream or when the product
concentration is raised (Tables 1-3).

* There is a trade-off between energy usage and column length. Columns can usually be made
shorter by using more energy (Table 4).

* The degree to which the feed is preheated also affects the energy usage, as long as preheating is
done "for free" by using the feed as a cooling fluid in the condenser and/or by using heat
exchangers {Table 5).

Thus, the best way to operate is to have a good fermentation (high alcohol content in beer), not to try to
go much above 90 percent by weight alcohol in the distillate and to preheat the feed (in the condenser, if
not also with a heat exchanger). In this way, one can produce alcohol for around 1800 BTU/pound
(11,000-12,000 BTU/gallon), which can be bumed without further concentration in a slightly modified
gasoline engine. However, this 90 percent alcohol will not mix satisfactorily with gasoline to form
gasohol.

Assumptions for Table Calculations

Where not otherwise stated in Tables 1-5, the stillage is 0.4 percent, the feed 8 percent and the product 90
percent ethanol by weight. Energy is in BTUs per pound product, while diameter is for 50 gallon-per-
hour feed with a packed column using plastic Intalox saddles for packing.

A 0.4 percent ethanol content in the stillage and an 8 percent ethanol content in the feed calculates as a 5
percent overall ethanol loss. (If the feed were only 4-6 percent ethanol concentration, the loss ratio will be
much higher). A 5 percent continuous loss would mean a substantial loss of profit. The 0.4 percent loss
level should not necessarily be considered as a desired loss level, but rather as a typical illustration (see
Table 3).

In Table 1, the column entitled "reflux ratio" is the external reflux ratio -i.e., the ratio of liquid condensate
returned as reflux to that kept as product. Having chosen this ratio and the concentration of stillage, feed
and product, the ideal number of stages required in the rectifying and stripping sections, as well as the
energy, are then determined.
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The diameter is not strictly determined; the diameter given is a recommended value generated by
computer. In practice, a standard-size commercially available column or pipe which is as large or slightly
larger than the listed diameter would be used.

The "energy ratio in/out” column is the ratio of energy required for distillation to energy produced by
burning the product.

Note that as the feed concentration goes up from | percent alcohol to 12 percent, the reflux ratio becomes

quite low. This means that the amount of energy required also tails dramatically. This is why it is
important to have a good fermentation and to produce a high concentration of alcohol in the beer.

Table 1. Varying the Feed (product = 90%, bottoms = 0.4%).

Beer Rectifying Stripping Column Energy
fead Raflux column column Energy use diameter ratio
(wt. %) ratio stages stages (BTU/1b.) {in.) in/out
1 i3.9 7 2 15300 4.3 1.5
2 16.1 7 3 7510 5.0 .73
3 10.1 7 4 4870 5.1 .47
4 71 7 5 3580 5.2 .35
5 5.4 7 6 2810 5.2 .27
6 4.6 7 6 2460 5.4 .24
8 3.5 g 5 19380 5.7 #19
9 3 8 6 1760 5.7 .17
10 2.7 8 6 1630 5.8 .16
11 o) 8 6 1540 6.0 .15
12 2.3 8 6 1450 6.1 .14

Table 2 shows that the amount of energy needed increases as the alcohol concentration in the product
increases. But since the energy given by buming is also higher for higher product concentration, the
energy-in to energy-out ratio is rather constant up to about 93 percent. After this point, the ratio increases
dramatically because of the "sway back" in the equilibrium curve discussed in the text (i.e., the reflux
ratio has to be much higher). Here the energy cost is much higher, too. Notice also that the length of the
column (number of stages) gets very great as the desired product concentration approaches the azeotrope
(95.6 percent).

Table 2. Varying the Distillate Concentration (feed = 8%, bottoms = 0.4%).

Alcohol Rectifying Stripping Celumn Energy
product Reflux column column Energy use diameter ratio
{wt.%) ratio stages stages {BTU/1b.) {in.) in/out

50 2 2 11 811 4.9 .15

50 4 2 6 946 S .18

60 o) 2 10 1050 5.1 .16

60 1 2 6 1230 5.5 .19

70 1.2 3 10 1230 5.1 .16

70 1.5 3 6 1390 5.4 18

80 1.8 4 12 1400 5.0 .15

80 2.2 4 7 1580 5.4 .18

85 2.3 5 a 1550 5.2 .16

85 2.7 5 6 1730 5.5 .18

90 2.6 9 11 1580 P .19
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90 3 8 1760 53 .17
90 3.5 8 1980 5.7 .19
93 3 18 10 1880 5.1 .16
93 4 14 £ 2110 5.7 .20
93 5 13 4 2530 6.3 .24
95 5.5 67 4 2660 6.4 24
95 6 53 3 2870 6.6 .26
95 7 41 3 3280 7.1 .30
95 8 36 3 3690 7.5 .34
895.5 B.5 90 3 3860 7.7 .35
95.5 12 57 3 5290 9.0 48

In Table 3, note that more stages are needed in the bottom section (the stripping section) to get less
alcohol in the bottoms. Again, the effect can also be achieved to an extent by using more energy. Also
notice here that the amount of energy needed per unit of product is constant, given a constant feed
concentration, product concentration and reflux ratio. Thus, no energy is saved by recovering more of the
alcohol from the beer; but one would, of course, save on the raw material of the fermentation.

Table 3. Varying Bottoms Concentration (feed = 8%, product = 90%).

Alcohal

bottoms Alcohol Rectifying Stripping Column Energy
concentration loss Reflux column column Energy use diameter ratio
(wt.%) {wt.%) ratio stages stages (BTU/1b.) (in.) in/out

3 35,3 3 8 3 1760 4.4 17

2 23.3 3 8 3 1760 4.8 17

1 11.5 3 8 =) 1760 5.1 .17

.5 S&7 3 8 7 1760 5.3 .17

) 5.7 5 7 &) 2640 6.5 .26

e 2.3 3 8 9 1760 5.4 .17

.2 2.3 5 7 5 2640 6.6 .26

-1 1.1 3 8 12 1760 5.4 .17

The alcohol loss levels (column 2) for various levels of bottoms concentration {even at a bottoms
concentration of only 0.1 percent) is over | percent of the total. Adding only three stages from 9 to 12 in
the stripping column cut the alcohol loss more than half. Losses in the bottoms are very important from a
profit standpoint. The key question is, "How much can I afford to lose?"

Table 4 gives a larger range of reflux ratios for the same feed, product and bottoms. Note again the trade-
off between energy Usage and column length. We can get the same results by using a small refiux ratio
(low energy) and a column of 26 total stages, or with a high reflux ratio (high energy) and only nine
column stages.

Table 4. Varying Reflux Ratio (bottoms = 0.4%, feed = 8%, product = 90%).

Rectifying Stripping Column Energy
Raflux column column Energy use diameter ratio
ratio stages stages (BTU/1b.} {in.) in/out

file:///C:/Users/bcompton/Documents/My%20Documents/Inspetion%20&%20Investigation... 7/5/2015

- -

:ﬁ.

hl
+



= TEY =
i M - Jar's

%
ki
F

AE-117 Page 23 of 27

2.5 10 f 1540 5.0 .15
3 g 1 1760 o] .17
3.5 B 5 1980 5.7 .19
4 7 2200 6.0 .21
5 7 ; 2630 6.5 .26
6 7 3 3070 7.1 .30
8 6 3 3950 8.0 .38
10 6 3 4830 8.9 47

Table 5 shows the effects of preheating the feed on energy requirements. The 86° F feed represents un-
preheated beer. A temperature of 173° F is approached by preheating in the condenser only, while 198° F
(the boiling point of 8 percent alcohol) can also be reached by using a heat exchanger with the stillage. A
perfect heat exchanger could actually vaporize about 1.4 percent of the beer, leading to the lowest energy
usage. Small changes in the temperature of the feed can cause rather large changes in the reflux ratio
needed, and hence in the energy cost.

Table S. Varying the Feed Conditions (bottoms = 0.4% feed = 8%, product = 90%).

Rectifying Stripping Column Energy

Reflux column column Energy use diameter ratio

State of fead ratio stages stages (BTU/1b.) (in.} in/out
2% wvaporized 2.9 9 12 1480 4.9 .15
2% vaporized 3 9 ig 1540 5.0 .15
2% vaporized 3.5 B 7 1760 o 3 .17
198 F 2.5 10 16 1540 5.0 .15
198 F 2.6 9 11 1580 5.1 .15
198 F 2.9 8 B 1710 5.3 .17
1%8 F 3.2 g 6 1840 5.5 .18
173 F 2.9 8 6 1530 5.6 .19
173 F 2.9 8 6 1930 5.6 19
86 F 1.4 12 7 2470 6.3 .24
g6 F 1.9 9 5 2650 6.6 .26

FUEL FOR PROCESS HEAT

Ideally, fuel sources for cooking and distilling fuel alcohol would come from solid fuels, such as coal,
wood and crop residues. Such practice would minimize the amount of high-quality liquid and gaseous
fuels consumed for heating and increase the total quantity of liquid fuels available. Alternative fuels
include: natural and LP gas and fuel oil; alcohol product: mined solid fuels (coal, peat, anthracite); crop
and forest residues, farm and forest fuel crops and combustible wastes: methane gas produced from
animal wastes and biomass; and solar radiation.

Liquid and gaseous fitels have the advantage of clean burning and easy combustion control. They are
high in quality, portable, expensive and storable with high value alternative uses.

Solid fitels can save on the amount of premium liquid and gaseous fuels that must be consumed, but
present air pollution and process control problems that are not easily solved. Harvest, handling and
conversion technology for crop, forest and other cellulosic materials needs further development.
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Methane gas from animal and industrial wastes and biomass presents an interesting possibility as a source
of process fuel, but requires a major investment m technology and production plant to produce.

Solar heating requires concentrating collectors (e.g., parabolic) to produce the likely process
temperatures and overall performance needed. It also limits operation to daytime hours and sunny days or
requires a way of storing energy at high temperatures.

In planning any fuel alcohol production plant, whether an individual farm unit, a small cooperative
project or a large community or industrial fuel alcohol plant, consideration must be given to the short-and
long-run availability and price of alternative fuels. The implications in plant design and operation, if solid
fuels are used or needed in the future, must be seriously evaluated.

The alcohol product itself may be used to fuel the process. However, this basically spends one unit of
high-quality liquid fuel to save one unit of another type of fuel, making the unit of alcohol fuel
unavailable for replacing imported or domestic oil.

SAFETY AND CONTROLS

Alcohol distillation involves some dangers besides the ordinary risks of large, complex equipment.
Explosion or Burning

The first danger is that of explosion or buming of the alcohol. Most farmers immediately recognize the
potential explosion or fire dangers of distilling a petroleum fraction to produce gasoline. Alcohol and
gasoline fuels share these common risks-a primary reason they are such excellent fuel sources for spark
ignition engines, which actually use a controlled explosion to produce power Table 6 lists some
characteristics of both fuels.

Table 6. Characteristics of Ethanol and Gasoline.!
Characteristic Ethancl Gasoline
" Flash point ssF a4 F
Ignition temperature 6B9 F 536 F

Vapor flammability limit 3.3-19 1.4-7 6
(¥ by volume)

Specific gravity 0.8 0.8
(Water equals 1}

Vapor density 1.6 3-4
{Air equals 1)

Boiling point 172 F 100-400 F

1 "Suggested Underwriting Guidelines for Ethanol Production®,
Special Release, Cctober, 1980

In accordance with the National Fire Protection Association's pamphlet #30, "Flammable and
Combustible Liquid Code"(Pamphlet #30 "Flammable and Combustible Liquid Code", National Fire
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Protection Association. 60 Batterymarch Street. Boston. MA 02110.US), any liquid with a flash point
(the lowest temperature at which that fuel will give off flammable vapors) less than 73° F and a boiling
point 100° F or above is classified as a Class I-B flammable liquid. The ignition temperature (in the table)
is the lowest temperature that vapors will ignite. Since both ethanol and gasoline are classified as Class I-
B flammable liquids, the same safety considerations given to the production, storage and handling of
gasoline must also be used with ethanol.

Alcohol vapor is explosive when mixed with air in amounts ranging from 3-19 percent by volume, at
room temperature and atmospheric pressure. Gasoline vapor is explosive when mixed with air in the
range of from 1.4-7.6 percent by volume for the same temperature and pressure conditions. Both alcohol
and gasoline vapors are heavier than air, which may add to their accumulation in enclosed areas or in
low-lying ground depressions around or down stream from the vapor source.

Handling such volatile fuels must always be cautious and planned. Gasoline is one suggested additive
that can be applied to ethyl alcohol fuels to denature the alcohol and render it unfit for human
consumption. Be sure to treat both products with equal caution when combining them. Adding alcohol to
diesel fuel to make "diesohol" increases the volatility of diesel fuel, requiring added safety precautions.

The basic precautions for handling alcohol fuels and alcohol-gasoline or alcohol-diesel blends are:
1. Never smoke anywhere in or around the buildings or process equipment.

2. Have interconnected electrical grounding of all process equipment and storage components to
minimize the risk of a spark from static electricity or a ground fault occurring in the presence of an
explosive mixture.

3. Install adequate gauges and controls to permit rapid monitoring and control of the process.

A distillation column contains no air in normal operation, so there is no danger of the vapor or liquid
inside catching fire or exploding. But air is present during column start-up and shut-down. As long as you
maintain no possibility of a spark or source of ignition, the danger is minimal. The way to do so is to
purge the column of any presence of air by starting the column on water without any alcohol. This
replaces the air with steam before the alcohol is introduced.

Another precaution is to guard against leaks, which would allow alcohol vapor and air to mix in the
column. Leaks are most likely with vacuum distillation, whereas the slight positive pressure normally
accompanying "atmospheric” distillation will keep air from leaking into the still. Keeping air out of the
column also makes the column and the condenser more efficient.

Blow-Qut of Components

A second danger is a blow-out of components due to pressure build-up. Source of the pressure is the
steam produced by constant heating of the reboiler, or that injected from a separate steam generator.
Pressure builds up if too much resistance occurs from the flow of gas up the column or the flow of
product out of the condenser. The former can happen if: (1) the column is too small for the amount of
liquid or gas being put through it, (2) a flow blockage develops due to an accumulation of solids in the
column, or (3) a failure of a packing or a plate assembly exists. Be sure that there is an outlet to the
atmosphere somewhere downstream from the condenser, such as in the storage tank for the product.
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To avert high-pressure blow-outs of plumbing and equipment, pressure gauges and pop-off valves should
be installed in the following places: (1) in the condenser to sense product pressure, (2) near the base of
the stripping and rectifying column sections to sense internal column pressure, and (3) in the reboiler
steam chamber or the steam injector nozzle to sense steam pressure being applied.

All pop-off or pressure relief valves should be placed in such a way that discharge is directed away from
any place where an operator or a visitor might be sprayed. This discharge should be vented out-of-doors.
Test all pressure relief valves periodically to make sure that they are operable and set for the correct
pressure.

The system should also be equipped with automatic shut-off controls on the heat going to the reboiler or
the steam to the injector. If the temperature at the bottom of the column reaches more than a few degrees
above the boiling point of water (212° F). the shut-off controls will activate. This happens if either the
pressure in the column gets too high or the reboiler runs nearly dry.

A good control concept and good-quality control equipment go hand in hand with top process
performance and safety. When things work right, the safety risk is always at the minimum. Remember
that a continuously operating distillation process must simultaneously and continuously monitor and
regulate: (1) beer feed rate and temperature, (2) column pressure and temperature (for both the stripping
and the rectifying sections), (3) reflux- to-product flow rate to control the column discharge temperature
and alcohol vapor concentration, and (4) heat application to the reboiler or steam flow from the injector.

Ideally, each control function can modulate the flow of fluid, vapor or energy and maintain a continuous
balance of the process. Installing sight gauges for water level, pressure and temperature will provide
added visual information to evaluate system performance.

WHERE DO I GO FROM HERE?

The discussion of alcohol distillation processes presented in this publication is not intended to teach
process design, but rather understanding. The following references should be useful in further developing
that understanding. If a decision is made to pursue the design and development of a small-scale alcohol
production and distillation system, competent technical consultant(s) should be employed.

REFERENCES*

1.Westby, Carl A. and W. D. Gibbons, "Farm-Scale Production of Fuel Ethanol and Wet Grain
from Corn in a Batch Process", Biotechnology and Bioengineering, vol. 24, July 1982, pp. 1681-
1699.

2.Hong, J., M. Voloch, M. R. Ladisch, and G. T. Tsao. "Adsorption of Ethanol-Water Mixtures by
Biomass Materials,” Biotechnology and Bioengineering, vol. 24, September 1981, pp. 725-730.

3.Ladisch, Michael R. and Karen Dyck. "Dehydration of Ethanol: New Approach Gives Positive
Energy Balance," Science, vol. 205, no. 4409, August 1979, pp. 898-900.

4.Bergland, Gary R. and John G. Richardson. "Design for a Small-Scale Fuel Alcohol Plant,”
Chemical Engineering Progress, August 1982, pp. 60-67.
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5.Fuel from Farms, A Guide to Small-Scale Ethanol Production. U.S. Department of Agriculture
and Office of Alcohol Fuels, U.S. Department of Energy, Washington, D.C., May 1982, 163 pp.

6.Ethanol Production and Utilization for Fuel. Cooperative Extension Service, University of
Nebraska, Lincoln, NE, February 1980, 85 pp.

7."Feed and Fuel from Ethanol Production.” From Proceedings of the Feed and Fuel from Ethanol
Production Symposium, Philadelphia, PA, NRAES-17. Cooperative Extension Service, North- east
Regional Agricultural Engineering Service, Cornell University, Ithaca, NY, September 1981, 101

PP-

8.Selected Bibliography on Alcohol Fuels (1901 through November 1981). U.S. Department of
Agriculture and Office of Alcohol Fuels, U.S. Department of Energy, Washington, D.C., March
1982, 460 pp.

9."Alcohol and Vegetable Oil as Alternative Fuels." Proceedings of Regional Workshops. Northern
Agricultural Energy Center, Technology Transfer Program. 181 SN. University, St., Peoria, IL,
April 1981, 337 pp.

10. Ethanol Fuels Reference Guide. Superintendent of Documents. U.S. Government Printing
Office, Washington, D.C., October 1982, 240 pp.

11. Small-Scale Fuel Alcohol Production. U.S. Department of Agriculture, Washington, D.C.,
March 1980, 232 pp.

*These publications are generally only available at libraries associated with Land Grant universities
(usually your agricultural university), community and junior colleges interested in agriculture and
alternative energy, and organizations involved in research on alcohol fuels and alternative energy.
Several of the titles are accessible for reading only (not check out) from a small special alcohol fuel
reference library supplied to the county Extension offices in Indiana.

For more information, contact Dirk Maier, Agricultural and Biological Engineering, phone: 317-494-
1175 or e-mail: maier@ecn.purduc.edu

New 4/84

Cooperative Extension work in Agriculture and Home Economics, state of Indiana, Purdue University,
and U.S. Department of Agriculture cooperating; HA. Wadsworth, Director, West Lafayette. IN. Issued in
furtherance of the acts of May 8 and June 30, 1914. Purdue University Cooperative Extension Service is
an equal opportunity/equal access institution,
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ES-SL-100XL/L100XL/AL100XL/LLL100XL

For Water Heater Applications

Job Name

Job Location

Engineer

Approval

Contractor

Approval

Contractor's P.Q. No.

Representative

Series SL100XL, L100XL,
LL100XL and LLL100XL

Extended Shank

Size 3" (20mm)

CSA Rated. Standard Models are self-closing T&P Relief Valves for Water
Heaters up to 105,000 BTU/Hr.

Watts Series SL100XL, L100XL , LL100XL and LLL100XL have extended
inlet shanks for use with the new generation of water heaters containing
extra thick insulation. These valves eliminate the use of an extension
nipple required with standard shank length madels,

The combined 2-in-1 Temperature & Pressure religf valve provides the
least expensive and proven means for protection against both excessive
temperature and pressure emergency condifions.

Watts Self-closing combination T&P relief valves are design certified,
rated and listed by CSA to the requirements of ANSI Z21.22; and by the
National Board to the requirements of ASME Section IV.

They provide fully automatic temperature and pressure reliefl protection
for hot water storage tanks and heaters up to 105,000 BTU/Hr.

The temperatura sensing element must be immersed in the water within
the top 6" (152mm}) of the tank. Male inlet and female outfet. Temperature
relief 210°F (39°C). Standard sefting 75, 100, 125, 150psi (5.3, 7.0, 8.8,
10.6 bar).

Features

» Model SL100XL Extended inlet made| for installations with thick insula-
tion. Suitable for water heaters with up to 134" (44.5mm} of insulation.

* Madel L100XL Extended inlet model for installations with thick insula-
tion. Suitable for water heaters with up to 2" (50.8mm} of insulation.

* Mode! LL100XL Extra extended Inlet model. Suitable for water heaters
with up to 24" (63.5mm) of insulation.

« Model LLL100XL Extra extended inlet model. Suitabls for water heaters
with up to 3" (76mm) of insulation,

» Thermostats with special protective coating.

« All bronze body.

* Stainless steel spring.

+ Thermostat is accurate and proven. Exclusively designed and manufac-
tured by Waits.

Specifications
Temperature & Pressure Relief Valves

Each hot water storage heater shall be equipped with a CSA and ASME
rated automatic temperature and pressure relief valve to protect the
heater from excessive pressure and excessive temperature. The device
shall be design certified, rated and listed by CSA to the requirements of
ANS! 221,22, and by the Nationa! Board to the requirements of ASME
Section IV. The BTU discharge capacity of the device shall be in excess
of the BTU input rating of the heater. Watts Sexies SL100XL, L100XL.,
LL100XL or LLE100XL.

Ers
- (= -

LLL10OXL LL100XL {100XL SL100XL

/N WARNING

This device Is designed for emergency safety relief and
shall not be used as an operating control.

NOTE: The information contained herein is not intended to
replace the full product installation and safety information
available or the experience of a trained product installer. You
are required to thoroughly read all installation instructions and
product safety information before beginning the installation of
this product.

IMPORTANT: INQUIRE WITH GOVERNING AUTHORITIES
FOR LOCAL INSTALLATION REQUAREMENTS

Watks product specifications in U'S. customary units and metric are approdmate and are provided for reference only, For precise measyremens, ]
please contact Watts Technical Service. Walts reserves the right to change or modify product design, construction, specifications, or matertals with:- WWA
out prior natice and without incurring any obligation to make such changes and modifications on Walts products previously or subsequently sold
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Series SL100XL, L100XL, LL100XL Direct Side Tapping
and LLLT100OXL Vertical discharge line must be installed with its direction downward.
Model SL100XL Suitable for water heaters with up to |1 J/'"I 1:1 3"
14" (44mm) of insulation \
Model, L100XL Suitable for water heaters with up to A : "
2" (50.8mm) of insulation ':’58?’_‘;“5
Model LL1G0OXL Suitable for water heaters withupto ¢ ( m)
214" (63.5mm) of insulation
Model LLLI0OXL Suitable for water heaters with up to Discharge
3" (76mm} of insulation
Dimensions — Weights For Heaters with Direct Top Tapping
‘ Use standard or extra length extension thermostat.
| TP Refief
R |
KAl I 2
: | | wd
W [ ¥ B
L Max. 6" £
| . (152mm) g
+ - i- = ._I_J
5 Insulation
| ‘ :
|
MOBEL SIZE VIOTH WEIGHT C.5ATEMP
STEAM RATING
A ] c D E
in. mm n mm in. mm in. mim in. mm in, mm in mm 1bs. Kgs
SL100XL ¥ 20 1% 43 3% 100 24 63 174 47 1% 3 s 84 .58 .26 |105,000 BTUMr
L100XL % 20 1% 48 4% 109 [ ¥¥%s 71 e 50 1% 40 2'%s 75 61 .28 |105,000 BTMhr
LL100XL ¥ 20 ila 43 ¥ 7] P 84 s 68 24 53 s 62 65 .29 1105,000 BTUMr
LLL10OXL E 20 i 48 5% 132 ki) 94 34 79 2% 63 215 52 (] 31 [105,000 BTUMr

REINSPECTION OF T&P RELIEF VALVE: Temperature and
Pressure Relief Valves should be reinspected AT LEAST
ONCE EVERY THREE YEARS by z licensed plumbing contrac-
tor or authorized inspection agency, to insure that the product
has not been affected by corrosive water conditions and to
insura that the valve and discharge fine have not been alterad

or tampered with ilegally. Certain naturally occurring conditions
may comode the valve or its components over time, rendering
the valve inoperative. Such conditions are not detectable unless
the valve and its components are physically removed and in-
spected. Do not attempt to conduct this inspection on your own.
Contact your plumbing contractor for a reinspection to assure
continuing safety. FAILURE TO REINSPECT THIS VALVE AS
DIRECTED COULD RESULT IN UNSAFE TEMPERATURE
OR PRESSURE BUILD-UP WHICH CAN RESULT IN SERI-
OUS INJURY OR DEATH AND/OR SEVERE PROPERTY
DAMAGE.

WWATTS

IMPORTANT: A refisf valve functions in an emergency by
discharging water. Therefore, it is essential that a discharge line
be piped from the valve in order to carry the overfiow to 2 safe
place of disposal. The discharge line must be the same size as
the valve outlat and must pitch downward from the valve and
terminate at least 6°(152mm) above the ficor drain where any
discharge will be clearly visible. For 10007 discharge line consult
your Watts agent.

A Watts Water Technologies Company

ES-5L-100XL/L100XLALT00XL/LLLI0OOXL 1205

USA: Tel: {978 688-1811  Fax: (875) 734-1843 » www.watts.com
Canada: Tek {905) 332-4090 = =ax- (905) 332-7068 * www wattscanada.ca

© 2012 Walls
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Omne Year Warranty

REVENQOR stills are covered by hmited warranty for one vear after date of purchase. Within this one year (rom the date
of purchase, the REVENOOR will repair or replace your sult if it is found to be deficient by reason of defect in either
workmanship or matenials This warranty will not apply if your still has been damaged in transit, (you should open and
inspect your still for damage upon receipt, because the shipper is responsible for demage in transit) if it is damaged from
abuse, misuse, negligence, or accident, if it is improperly installed or in anyway modified. Should it be necessary for the still
to be returned to our factory for repairs, transportation cost 10 and from our factory are the owner’s responsibility and must be
prepaid

Style and Capacity of still

Each of the REVENOOR siills are designed with a temperature controfled tower or column for added efficiency. The 5, 10,
25,50 and 100 gallon stills are solid copper built 1o last a hictime. The 300 and 1,000 gallon stills have a heavy duty, treated
steel cooker and solid copper detachable column. The 300 and 1,000 gallon stills are offered in copper as an option for
beverages.

The gallon size of the still is the cooker capacity. Example, a five gallon REVENOOR still holds five gallons of “beer.” a
25 gallon still holds 25 gallons of “beer” etc. Each unit is listed with the actual alcohol production rates on the page that
describes the still in more detail. As you will notice, the larger stills are more efficient and take considerably less attention.
‘Safety and Maintenance -
REVENOOR stilis are manufactured of very high-quality matenals and are completely safe. Each REVENOOR still is
built with a safety valve and operates on less than one pound of pressure. The temperatures for operation are from 173 to 210
degrees F. (78 3t0 98 8 C) Alcohol doesn’t ignite from fumes like gasoline will, therefore, it is much safer than gasoline,
although it is a flammable fiquid and must be treated as such. Since you are placing only the liquid in the still, maintenance
and cleaning is no problem, as they very seldom nced maintenance. These are very heavy duty, high-grade solid copper units
with silver seldered fittings, built to last a lifetme and need only an occasional washing out.

at size do I need?

When making your decision on which size and type of still you want, you should first decide the amount of fuel you wish to
produce. Then decide the type of heat best suited for your area and needs. The average auto uses 800 gallons of fuel per year
and a single acre of sugar beets for example would yield about 1200 gallons of alcohol. 1f you purchase all of your
ingredients you can still preduce your own fuel for less than the price of gasoline. Each still size is listed with the related
equipment following. The following REVENQOOR stills offered will produce the specified amount of alcohol per run if your
mash contains at least 15 % alcahol content in your beer and the time element for production is figured from the time the still
is up to temperature.

Some folks have more time to produce fuel then do others. Therefore you may wish to set up a larger plant to produce a lot
of fuel at one time and then shut it down unti! your reserves are running low. Or even keep a larger unit running
continuously and sell your excess at a profit.

Assembly
The only tools needed to complete assembly of the REVENOOR five, ten, twenty-five and fifly gallon size stills are two 87
to 10" adjustable wrenches

How soon will I receive my still?

Full payment is due with the order of the REVENOOR 1 4, 5, 10, 25 and 50 gallon size stills. All Revenoor stills are built
after you place your order The 1 %2, 5, 10 and 25 gallon stilis usually ship in 30 days. The conlinuous systems and related
equipment are made 1o your special order and normally take 45 days before shipping. We require a minimum 65 % deposit
on all special orders to start and the balance to be received before shipment of order unless otherwise instructed in a written
bid. On all special orders the 65 % deposit must be forfeited if the order is cancelled or not accepted. All stills are shipped
freight COD or can be picked up at our location

148
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Trade-Ins

IT you prefer to start out with a smaller unit to get the feel of alcohol production and then wish to move up to a larger sized
unit, we will allow you fult price paid on a larger unit. Of course, your trade-in must still be in good condition so it can be
resold However, if you have purchased your still from a dealer, you will have to make arrangements for a trade-in with
them We also have several units in stock that are trade-ins that are discounted from the original price  These trade-ins are
completely reconditioned and carry a normal onc year warranty the same &5 a new unit. Since stock on trade-in stills
fluctuate almost daily, it will be necessary to phone or write us for availability.

Prices subject to change without notice!

We hope the information we have furnished you is helpful and we look forward to helping you to be fiel independent. Some
of our customers have purchased units from us and have put them aside for future use or for EMETEENCy purposes

This 1s also a smart idea for three major reasons:
1. They beat the rapidly rising inflation factor or price increases caused from raw materials, labor, ctc
2. The U.S. Government is still issuing free penmits and tax credits.
3. They have the unit when they want and need it

Propane-Fired Stills &

The propane models are supplicd with a cast iron bumer, heating head, adjustablc regulators, pilot assembly, thermal couple )
and safety shut down. s

——

ALL PRICES ARE F.O.B. factory (unless otherwise stated.}

The fallowing high quality accessories are included with each of the REVENOOR stills

Free wnstruction manual Free “Simple Sour Mash to Simple Alcohal Fuel™ bool:
Stainless Steel Thermometers Safety pop-off valve

Vinometer (beer Hydromeier) Hydrometer {for testing proof of alcohol)

Large plastic beaker Yeast

Barters or Trades of Products or Services
Do you have & product or a service that you think that we might be interested in? Currently, we are looking for someone to
overhaul and semi restore a John Decre 70 Diesel tractor. We are also interested in a D4/D6 CAT Crawler with hydraulics.

The following are US Government published production yields for various crops Keep in mind that with the sour mash
method that these yields are % the total since many crops can be used 4 times for fermentation

Material Yield per ton  Yield per acre Material Yield per ton  Yield per acre
In Gallons In Gallons In Gallons In Gallons

Wheat 85.0 79.0 Corn 84.00 2140

Buckwheat 834 342 Raisins 8i4 101.7

Grain sorghum 795 121.00 Rice,rough 795 [75.0

Barley 792 83.0 Dates, dry 7.0 126.0

Rye 788 54.0 Prunes, dry 720 8§28

Molasses, blackstrap 704 450 Sorghum cane 70.4 5000

Oats 63.6 570 Figs, dry 59.0 295

Sweet potatoes 342 1900 Yams 273 94.0

Potatoes 227 2990 Sugar beets 229 412.0

Figs, fresh 210 kY I Pineapples 200 780

Jerusalem artichokes 200 1200 0 Sugar cane 152

Grapes (all varieties)  15) 904 Apples 14 4 140.0

Pears 1.5 493 Pcaches 11.5 B4.0

Pilums 09 2]1R Carrots 08 1210
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AURORA ROSS FIRE DEPARTMENT INCIDENT REPORT

INCIDENTDATE. Z]-7}4. |5 | DAY OF WEEK: INCIDENT #1000 15- (025
DISPATCH TIME. INEE] ARRIVALTIME.  {[\Y3 SCENE CLEARED TIME: .22 1%
INCIDENT LOCATION PHONE NUMBER LATALONG
emv_Hndin 20 2048 eroperry OWNER'_L@L(MM/ ‘
E OF SITUATION FOUND: TIONS ON SCENE (MAX OF 3
DIHAB. STRUCTURE FIRE (111) [  LOST PERSON {M1) EXTINGUISH (11) SCENE LIGHT (57)
UNINHAB. STRUCT. FIRE (112) ]  RESGUE (300} SALVAGE/OH (12) [ OFER. APPAR. {58)
O MOBILE HOME FIRE (121) {0 GOOD INTENT (800) SEARCH (21) ) WA MANPWR (73)
0 CMRFRE(132) C] #ALSE ALARM (700) ] EXTRICATE (23) O WAAPPAR. (74)
O] BRUSHFIRE (142) L] SEVERE WEATHER (815} B BLS (30 OO WAEQUP[75)
O 104502 ] FIRE OTHER {$00) 1D HAZ MAT (41) 0 TRAFFIC CONT (78)
0O 104602 [ EMSASSIST 1) El VENTATE [T} SEVERE WX (13)
FORC. ENTRY (52 INVESTIGATE
HHCOMPLETE FORF RES““*
PROPERTY TYPE: COMMERGIAL L] NA
NUMBER OF BUILDINGS NWLVEDRTN' NUMSER OF ACRES BURNED:
AREA OF ORIGIN: HEAT SOURCE: ITEM FIRST IGNITED:
[0 OmMHER o) ) LOWER CRAWL [T4) I ARCING {13) ] STRUCT. COMPONT (10)
3 BEDROOM{21) [ PoRCH O] HOTSSMOLDERING (40) | ©J  INSULATION (18)
[0 DiNING ROOM 23) O amcpay ) OPEN FLAME (50) L] INTERIOR WALL (15)
) KITCHEN (24) ] VEHICLE ENGINE (13) L] UGHTNING 73) 0] FURNITURE (20)
3 BATHROOM (25} EJ PASSENGER COMP (B1) FIRE SPREAD (80) E] aPPLANCE (25)

L} LAUNDRY RM (26) B CARGO AREA {82) UNDETERMINED () | £ STORAGE SUPPLES (50)
B OFFICE (27) VEHICLE {80} £ COOKING MATERIAL (70}
GARAGE (47) CJ  WiOLAND {95} 8 UNDETERMINED {UL)

C] ELEC CONDUIT(52) ’E OTHER (00) QTHER {00)
O Hvac(ss) UNKNOWN (UL}
T"STRUCTURE FIRES ONLY**=
STRUCTURE TYPE: BUILDING STATUS: BUILDIG STORES [ SMOKE DETECTORS?
0O oneErm OTHER FLOOR Y an u
g moagnawsm UNDER CONSTR. {1)
FIXED MOBILE (2) NORMAL USE {2) ESY. 5Q. FOOTAGE DID THEY PERFORM?
[ oreng) E VACANT (5) Y (%)
FIRE: SPREAD: ?commmnmsfﬁmsmm TYPE OF MATERIAL FOR FLAME SPREAD
] OBUECTOF ORIGIN{1) OTHER (00} g OTHER (00) [0 NATURAL PRO (50}
ROCM OF CRIGIN [2) B STRUCTURAL COMPONENT (10} FLAMBLE GAS (10) L[] WOODIPAPER (50)
FLOOR OF ORIGIN (3 FURNITURE {20) L] FLAMBLELI(0] [  FABRICITEXT (70)
BUILDING OF ORIGIN (4) | CJ STORAGE (50) C] SoupsKHEM{0) [ UNDETERMINED
BEYOND BULDING [J UNDETERMINED (U} [l PLASTICS (41)
SUPPRESSION FACTORS (WAXIMUM OF 3)
] BUILDING DESIGN (100) C] DIFFICULT TO VENTRATE (132) POOR FD ACCESS [434)
B ROCF COLLAPSE (112) ] FLOOR COLLAPSE {141) INADEQ WATER SUPPLY (532)
CEILING COLLAPEE (131) (] WOOD TRUSS CONSTRUCTION (185) ]  TROUBLE FINDING LOC. (638)
] ACCELERANT USED (283) ] WETALTRUSS CONSTRUCTON(186) [TJ  NONE (NNN)
ILLEGAL DRUG OPERATION BULD
‘ "+ MOBILE PROPERTY FIRES ONLY ™
MOBILE PROPERTY TYPE: | MOBHE PROPERTY FIRE FACTOR:
[ PASSENGER (11) ] FREIGHT VEHICLE (20) C]  NOTINVOLVED IN IGNITION, BUT BURNED {1}
3 ARCRAFT (50) ] AGRICULTURAL VEH (50} B (NVOLVED W IGNITION, BUT DID NOT BURN {2)
WATER CRAFT INVOLVED IN IGNITION AND BURNED (3)
NONE (NN} {3 NowE W)
| MAXE: YEAR: VI
INSURARGE CO; LICENSE PLATE 7/ STATE:
NWEE'_AGEU- [ POLICY & SHES

i ]

[ 21z HOSE UBED - 1913

OFFICER W CHARGE RANK WEMBER MAKING REPORT DATE
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COMPLETE FOR AUTOMOBILE CRASHES ONLY

(I ML

UNIT #1 UNIT #2
LICENSE #/STATE : LICENSE #/STATE
VIM & VINE
OWHER NAVE OWNER HAVE:
OWNER ADDRESS OWNER ADDRESS:
VEHICLE MAKEMODELYEAR. VEHICLE MAKE/MODELIVEAR:
INSURANCE CARRIER: INSURANCE CARRIER:
POLICY # POLICY 8
DRVER. DRIVER;
OCCURANT OCCURANT:
OCCUPANT: OCLUPANT:
OCCURANT: OCCUPANT:
REMOVING WRECKER SERVICE: REMOVING WRECKER SERVICE:
EQUFMENT USED
QAE CJHALGANTOOL [CUTTERS (JSPREADERS [RAMS [J5AwSAtL [JSCBAPACK(S)SUSED
Ll FIRST AID SUPPLIES (SPECIFY):
NUMBER OF FIREFIGHTERS/ EMT'S ON SCENE: __{C1_ NUNBER OF OFFICERS ON 5CENE. S0 NUMBER OF APPARATLS
TIVE ON i TIME ON L TIME On SCENE 1"
*COMPLETE FOR ALL INCIDENTS™
APPARATUS [ 904 ﬁm Fes O 0O O Mm 1 53
PERSONNEL 11 DANNY KINGANNOH Tk (B35  ABBY HEATH
12 KEITH SWTH JO825  RICKY SRLS (3937  LOGAK HAWKS
Y13 CHRISTIE HAWKS MARCHA SIRLS o3t Jwpavs
B4 HAROLD GIVENS CHRIS BEECHUM Qa9
5 MIXE GIVENS ROMNIE HEATH oo
16 TROY ELFRANK
T RONMIE MATHIS
g:u GARY HENRY
S JAMES KURIGER [sx
(B2 TMHOUER s
(821  RICHARD BOYAN -
sz s
Clan
p]mm,specrvnepm

OTHER RESPONDERS [l MUTUAL AID, SPECIFY DEPARTMENT
MUTUAL AR}, SPECKFY DEPARTMENT

ML apice. Spvad,

&

ALLS

"

Stoke San Mo A2 hait

Jo pttactud

ﬁAssisted EMS with patient packaging and provided emergency care [] Extricated patient from vehicle
] Provided trafiic control for scene safety
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Run Date: 4/24/2015 22:19:08 Page 1
Incident Number: 20236844 Incident Type: NORMAL Priority:
IC Number: 20150424-002131
Details
Received By Received Date Dispatched Complaint:
JASON 412412015 10:31:00 4/24/2015 10:32:46 1070 STRUCTURE FIRE
Comment BARN HAS EXPLODED, POSSIBLY 2 SUBJECTS INSIDE
Disposition
C-COMPLETED
Location
ALI ESN: 034 Call ESN:
ALl Address: 5402 AURORA HWY, HARDIN ALI Phone: 270-354-9657
Location Address: 136 PALESTINE RD, HARDIN Location Phone: 270-354-9657
GiS Address: Latitude:;
Landmark:: Longitude:
Caller
ALl Caller: BALENTINE, SPENCER
Location Caller: SPENCER BALENTINE
Raw ALl Feed
203
{270) 354-8657 10:31 04/24
5402 AURORA HWY HARDIN KY 034 RESD
BALENTINE, SPENCER P# 354-9657
LEC:WKRT
MARSHALL CO SHERIFF
AURORA-ROSS FIRE
BENTON AMBULANCE
Dispatched Units
ARFD 900 Case Number: 00025
Status Set Date/Time Odomater Comments Set By
DSP 4/24/2015 10.32:46 0.00 LUKE
1076 4/24/2015 10:34:54 0.00 JASON
1097 412412015 10:43:18 0.00 LUKE
1097 4/24/2015 22:07:38 0.00 PHILIP
STACKED 4/24/2015 22:11:50 0.00
1098 4/24/2015 22:18:48 0.00 PHILIP
CCEMS AIR Case Number:
Status Set Date/Time Odometer Comments Set By
1076 4/24/2015 10.54:14 0.00 LUKE
10987 4/24/2015 11:13:59 0.00 LUKE
1098 4/2412015 13:49:34 0.00 LUKE
ELEC ELECTRIC Case Number:
Status Set Date/Time Odometer Comments Set By
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1076
1098

EMFD 400

Status
1076
1097
1098

FOFD 700

Status
DSP
1076
1007
1098

HSMFD 600

Status
DSP
1076
1097
1098

MCAS

Status
DSP
1076
1097
1076
1097
1008-INSERV
1088
MCAS

Status
DsP
1076
1097
1076
1008-INSERV
1008-INSERV
1098

MCAS

Status
DSP
1098

Ad40

A834

MCAS

1098

4/24/2015 10.52:05 0.00
4/24/2015 13:49:28 0.00
Case Number: 00058
Set Date/Time Odometer
4/24/2015 10:44:16 0.00
472412015 11:03:42 0.00
412412015 14.06:36 0.00
Case Number: 00048
Set Date/Time Odometer
4/24/2015 10:41:44 0.00
4/24/2015 10:42:31 0.00
4/24/2015 11:03:39 0.00
4/24/2015 14:04:14 0.00
Case Number: 00028
Set Date/Time Odometer
412412015 10:32:52 0.00
472412015 10:35:39 0.00
472412015 10:50:14 Q.00
4/24/2015 22:18:53 0.00
Case Number:
Set Date/Time Odometer
4/24/2015 10:36:17 0.00
412412015 10:36:26 0.00
4/24/2015 10:48:56 0.00
4/24/2015 11:08:37 0.00
4/24/2015 11:14:19 0.00
412412015 12:09:13 0.00
4/2412015 12:45:39 0.00
Case Number:
Set Date/Time Odometer
4/24/2015 10:37:33 0.00
4/24/2015 10:38:16 0.00
4/2412015 10:46:47 0.00
4/24/2015 11.08:31 0.00
42412015 11:41:48 0.00
4/24/2015 12:32:56 0.00
4/24/2015 13:32.00 0.00
Case Number:
Set Date/Time Odometer
412412015 10:33:56 0.00
442412015 10:36:17 0.00
412412015 10:37:33 0.00

Comments

Comments

Comments

631

Comments

585.9 POW/DAR 1375

LZ
AIREVAC 599.9

6159

Comments

443 8 1376 CAR/CRIS
4546
Lz

4794

Comments

AGENCY UNIT WAS
AUTOMATICALLY
CLEARED

AGENCY UNIT WAS
AUTOMATICALLY

LUKE
LUKE

Set By
LUKE

LUKE
LUKE

Set By
LUKE

JASON
JASON
PHILIP

Set By
LUKE

LUKE
LUKE
LUKE
LUKE
JASON
LUKE

Set By
JASON

JASON
LUKE
LUKE
LUKE
JASON
LUKE

Set By
JASON

LUKE

JASON
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CLEARED
MCRS DES1 Case Number: 00096
Status Set Date/Time Odometer Comments Set By
DSP 472412015 10:54.08 0.00 JASON
1076 4/24/2015 10:54:42 0.00 LUKE
1097 4/24/2015 11:12:37 0.00 LUKE
1098 412412015 22:18:57 0.00 PHILIP
MCRS RO1 Case Number: 00096
Status Set Date/Time Odometer Comments Set By
DSP 4/24/2015 10:48:42 0.00 JASON
1098 4/24/2015 10:57:43 0.00 LUKE
MCRS RESCUE Case Number: 00096
Status Set Date/Time Odometer Comments Set By
DSP 4/24/2015 10:48:40 0.00 LUKE
1076 42412015 10:51:17 0.00 LUKE
1097 412412015 11:13:26 0.00 LUKE
1098 4/24/2015 13:49:23 0.00 LUKE
MCSO MCOo1 Case Number: 03538
Status Set Date/Time Odometar Comments Set By
DSP 4/24/2015 10:50.03 0.00 JASON
1076 442412015 10:54.59 0.00 LUKE
1097 412412015 11:02:36 0.00 LUKE
1098 4/24/2015 13:16 59 0.00 LUKE
MCSO MC18 Case Number: 03538
Status Set Date/Timea Odometer Comments Set By
1097 412412015 11:24.22 0.c0 LUKE
1098 4/24/2015 13:.04:03 0.00 JASON
MCSO MC20 Case Number: 03538
Status Set Date/Time Odometer Comments Set By
1076 4/24/2015 10:57:31 0.00 LUKE
1097 412412015 11.09:24 0.00 LUKE
1098 412412015 13:18:36 0.00 LUKE
MCSO MC45 Case Number: 03538
Status Set Date/Time Odometer Comments Set By
1076 412412015 12:14:17 0.00 LUKE
1098 412412015 12:27.41 0.00 LUKE
REDCRO REDCRO Case Number: 00006
Status Set Date/Time Odometer Comments Set By
DSP 4/24/2015 10:53:39 0.00 JASON
1076 4/24/2015 10:54.35 0.00 LUKE
1098 412412015 13:49.31 0.00 LUKE
Incident Narrative

LUKE 4/24/2015 10:38.04 AB34: CHECK FLIGHT STATUS
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Page 4

JASON 4/24/2015 10:38:50 AIR EVAC WILL START CREW 16 MINUTE FLIGHT TIME
JASON 4/24/2015 10:42:16 CALLING PHI FOR CHECKING STANDBY STATUS FOR SECOND COPTER
JASON 4/24/2015 10:47.43 PHI EN ROUTE
JASON 4/24{2015 10:49:50 400 RESPONDING
LUKE 4/24/2015 10:54:28 PHI AND AIR EVAC BOTH 76
JASON 4/24/2015 10:58:59 RESCUE TRUCK 100 EN ROUTE
LUKE 4/24/2015 11:05:47 R51 POINT OF CONTACT, LZ BEHIND ARFD
JASON 4/2412015 11:14:20 706 ON SCENE
JASON 4/24/2015 11:16.58 AB34-MCAS - LOG: LZ 458.1 AT 11097 AT LZ
LUKE 4/24/2015 11:21:07 MC01: 402 BEING SHUT DOWN
LUKE 4/24/2015 11:22:42 STATE FIRE MARSHALL UNIT HAS BEEN NOTIFIED 11:10
LUKE 41242015 11:38:11 AB34-MCAS - LOG: PHI HAS PATIENT AND LIFTING NOW
LUKE 4/24/2015 11:38:33 ROAD CLOSURE SENT OUT
JASON 412412015 12:32:47 MC20-MCSO - LOG: 532NTD/KY
PHILIP 4/24/2015 19:34:54 RICKY SIRLS REQUESTED TO HAVE JULIE @ HEALTH DEPT CALL HIM
Complainants
Type: DL #: DL State:

SSN: DOB: Race: Gender: Phone:

Address:

Comments:

Vehicle
Vehicles
Make: Model: Style: Color: Year:

Tag Number: Tag State: Model:

Comments:

Wreckers

Wrecker Company Service Area Caller Requested Responded Call Date/Time
Radio Communications
ARFD-300 4/24/2015 10:32:46 DSP LUKE
HSMFD-600 4/24/2015 10:32.52  DSP LUKE
MCAS-MCAS 4/24/2015 10:33:56  DSP JASON
ARFD-800 4124/2015 10:34.54 1076 JASON
HSMFD-600 4/24/2015 10:35:39 1076 631 JASON
MCAS-A440 4/24/2015 10:36:17 DsP LUKE
MCAS-MCAS 4/24/2015 10:36:17 1098 AGENCY UNIT WAS AUTOMATICALLY LUKE
CLEARED
MCAS-A44D 4/24/2015 10:36:26 1076 585.9 POW/DAR 1375 LUKE
MCAS-AB34 4/24/2015 10:37:33  DSP JASON
MCAS-MCAS 4/24/2015 10:37:33 1098 AGENCY UNIT WAS AUTOMATICALLY  JASON
CLEARED

MCAS-AB34 4/24/2015 10:38:16 1076 4439 1376 CAR/CRIS JASON
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FOFD-700
FOFD-700
ARFD-900
EMFD-400
MCAS-AB34
MCRS-RESCUE
MCRS-R01
MCAS-A440
MCSO-MCOo1
HSMFD-600
MCRS-RESCUE
ELEC-ELECTRIC
REDCRO-REDCRO
MCRS-DESH
CCEMS-AIR
REDCRO-REDCRO
MCRS-DES1
MCSO-MCO1
MCSO-MC20
MCRS-RO1
MCS0O-MC01
FOFD-700
EMFD-400
MCAS-AB34
MCAS-A440
MCS0-MC20
MCRS-DES1
MCRS-RESCUE
CCEMS-AIR
MCAS-A440
MCAS-A834
MCSO-MC18
MCAS-ABI4
MCAS-AB34
MCAS-A440
MCSO-MC45
MCS0O-MC45
MCSO-MC20
MCAS-AB34
MCAS-A440
MCSO-MC18
MCSO-MCO1
MCSO-MC20
MCAS-AB34
MCRS-RESCUE
ELEC-ELECTRIC

42412015 10°41:44
4/24{2015 10:42:31
4/24/2015 10:43:18
4/24/2015 10:44:16
4/24i2015 10:46.47
4/24i2015 10:48.40
4/24/2015 10:48:42
4/24/2015 10:48:56
4/24/2015 10:50:03
4/24/2015 10:50:14
4/24/2015 10:51:17
4/24/2015 10:52:06
4/24/2015 10:53:39
4/24/2015 10:54:08
4/24/2015 10:54:14
4/24/2015 10:54:35
4/24/2015 10:54:42
412412015 10:54:59
412412015 10:57:31
4/24/2015 10:57.43
4/24/2015 11:02:36
4/24/2015 11:03:39
4/24f2015 11:03:42
4/24f2015 11:08:31
4/24f2015 11:08:37
412412015 11:09:24
4/24f2015 11:12:37
4/24/2015 11:13.26
4/24/2015 11:13.59
4/24/2015 11:14:19
4/24/2015 11:16:58
4/24/2015 11:24.22
4/24/201511:38:10
4/24/2015 11:41:46
4/24/2015 12:09:13
4/24/201512:1417
412412015 12:27.41
412412015 12:32:47
4/24/2015 12:32:56
4/24/2015 12:45:39
4/24/2015 13:04:03
4/24/2015 13:16:59
4/24/2015 13:18:36
4/24/2015 13.32.00
4/24/2015 13:49:23
4/24/2015 13:49:28

DsP
1076
1097
1076
1097
DsP
DsP
1097
DspP
1097
1076
1076
DSP
DSP
1076
1076
1076
1076
1076
1098
1007
1007
1097
1076
1076
1097
1097
1097
1097
1097
LOG
1097
LOG
1008-INSERV
100B-INSERV
1076
1098
LOG
1008-INSERV
1098
1098
1098
1098
1098
1088
1088

4546

N KN

AIREVAC 599.9
LZ 458.1 AT 11097 AT LZ

PHI HAS PATIENT AND LIFTING NOW

532NTD/KY

615.9

479.4

Page 5
JASON
LUKE
LUKE
LUKE
LUKE
LUKE
JASON
LUKE
JASON
JASON
LUKE
LUKE
JASON
JASON
LUKE
LUKE
LUKE
LUKE
LUKE
LUKE
LUKE
LUKE
LUKE
LUKE
LUKE
LUKE
LUKE
LUKE
LUKE
LUKE
JASON
LUKE
LUKE
LUKE
JASON
LUKE
LUKE
JASON
JASON
LUKE
JASON
LUKE
LUKE
LUKE
LUKE
LUKE
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REDCRO-REDCRO  4/24/2015 13:49:31
CCEMS-AIR 4/24/2015 13:49:34
FOFD-700 4/24/2015 14:04:14
EMFD-400 4/24/2015 14:06:36
ARFD-800 4/24/2015 22:07:38
ARFD-900 4/24/2015 22:11:50
ARFD-900 4/24/2015 22:18:48
HSMFD-600 4/24/2015 22:18:53
MCRS-DES1 4/24/2015 22:18:57

Incident Status Log

ACTIVE JASON
DISPATCHED JASON
CLOSED PHILIP

Complaint Code Change Log
1070

Attached ALI| Feads
JASON

203
(270) 354-9657 10:31 04/24
5402 AURORA HWY

BALENTINE, SPENCER
LEC:WKRT

MARSHALL CO SHERIFF

AURORA-ROSS FIRE

BENTON AMBULANCE

4/24/2015 10:31:51

1098
1098
1098
1098
1097
STACKED
1098
1008
1098

4/24/2015 10:31:51 o
4/24/2015 10:31:51
4/24/2015 22:19.04 0

707

04/2472015 10:32:15

HARDIN
P# 354-9657

Page 6
LUKE
LUKE
ANDREA
LUKE
PHILIP

PHILIP
PHILIP
PHILIP

C - COMPLETED

JASON

KY 034 RESD

LUKE

202
(270) 354-9657 10:31 04/24
5402 AURORA HWY

BALENTINE, SPENCER
LEC:WKRT

MARSHALL CO SHERIFF

AURORA-ROSS FIRE

BENTON AMBULANCE

4/2412015 10:36:33

HARDIN
P# 354-9657

KY 034 RESD

LUKE

202
(270) 211-1237 10:36 04/24

723 E UNITY CHURCH RD
Verizon Wireless 2709781028
ALT# 270-978-1028 LEC:VZW
WIRELESS CALL
QUERY CALLER FOR LOCATION
QUERY CALLER FOR PHONE #
-088.206010 +36.763794

4/24/201510:37:13

HARDIN
P#211-1237

KY 041 WPH2

LUKE 4/24/2015 10:55:12
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202
(270) 354-9657 10:47 04/24
5402 AURORA HWY

BALENTINE, SPENCER
LEC:WKRT

MARSHALL CO SHERIFF

AURORA-ROSS FIRE

BENTON AMBULANCE

HARDIN
P# 354-9657

KY 034 RESD

Page 7

Emargency Dispatch Data

NCIC Response Data



KY Emergency Management [ncident Record:

Incident Number:

201524862 04/24/2015 11:45
Reported By:

Name: Frank Murphy

Phane: 270 205 8947

Alt. Phone:

Agency: Marshall CO EM

Email

l.ocation:

County: MARSHALL.KY
Address: 136 Palestine RD
KCCRB Request No
Hazmat Teams deployed No
Area Manager on Scene
Declared State of Emergency No

Journal Entries

Reports that he is in route to a fire at a Moonshine distillery ( Silver Trail Distillery }. On scene

Date/Time Occurred

Date/Time Reported: Reported To:
04/24/2015 12:01

ginger.k.starrett

Incident Type: FIRE - BUSINESS
Latitude:

Longitude:

Human Impact

Status:
Open

Was anyone Evacuated? Yes Number Evacuated 2

Was anyone |njured?

Yes Number Injured

2

Were there any Fatalities? No Number of Fatalities 0

Community: Hardin

are Marshal Co EMS, East Marshal Fire Dept, Aurora/Ross Fire Dept, Hardin Fire Dept,

Marshal County Sheriff Dept,Marshal County Rescue. They are air lifting two people out. Does
not know if any more people were in the building. Highway 402 & Palestine Rd wili be closed to

traffic until the scene is clear. He will call back as he has updates,

ginger.k.starrett

04/24/2015 12:03

Task: What type of business?-Distillery: Status = Completed

ginger.k.starrett

04/24/2015 12:03

Task: Any materials released to the air, water or soil?-Do not know at this time: Status =

Completed
ginger.k.starrett

04/24/2015 12:03

Task: What type of materials are there?-Alcoholic making material: Status = Completed

ginger.k.starrett

Contacted Randy Thompson,Fire Marshal by Phone.

ginger.k.starrett

04/24/2015 12:03

04/24/201512:19

Contacted Robbie Francis, Environmental Protection by Phone.

ginger.k.starrett

04/24/2015 12:20

Task: Call the On Call Manager!-Briefed Tony Keithley by phone: Status = Completed

ginger.k.starrett

04/24/2015 12:20

Task: |s there any Hazmat involved?-Yes: Status = Completed

ginger.k.starrett

04/24/2015 12:20

Task: Has the Regional Response Manager been called ?-Briefed EM-41 Mark Garland by

email: Status = Completed
ginger.k.starrett

Incident Details

04/24/2015 12:25

EM Area: 01

of 1 4/24/2015



