ECOVAC SERVICES

The World Leader in Mobile Dual-Phase/Multi-Phase Extraction and
Patented SURFAZISCO-EFR/COSOLV Technologies
Treatability Studies / Research & Development

November 24, 2015

Ms. Patty Currier

Apex Envirotech, Inc.

1920 W 14% Street, Suite 100
Leawood, Kansas 66224
pecurrier@apexenvirotech.com

Subject: Enhanced Fluid Recovery (EFR) Results
Event Nos. 8 and 9
Zill Inc.
8316 East 31 Street
Kansas City, Missouri

Dear Ms. Currier:

Please find attached the data summary for the edgidminth EFR events conducted at the subject site on
November 11 and 12, 2015. Previous events have been condudted site from April 1 to June 18,
2015. The following summarizes the results of this EE®ent.

DESCRIPTION

The EFR process is best described as a mobile version of daakpbr multi-phase extraction
(DPE/MPE), but with a much higher vacuum and radiusfafance. An EcoVac vacuum truck with two
rotary vein vacuum pumps rated as high as 100 horsepowenci&®simercury vacuum, and 880 CFM
"open air" flow was utilized during this event. EFRimultaneously removes vapors, free product,
dissolved-phase hydrocarbons, and groundwater fronsubsurface. EFRdewaters and exposes the
smear zone to the effects of "high rate" soil vapatraction. Importantly, EFR also enhances
biodegradation by introducing oxygen to the vadosesatarated zones.

SUMMARY OF RESULTS

Event No. 8 (November 11, 2015)

Separate-phase hydrocarbons (SPH) were detectedohtsie gauged monitor wells (MW-18 — 5.40 feet,
MW-20 — 1.72 feet, MW-21 — 2.97 feet, MW-22 — 0.43 feet, MW-23 — 3.69deet MW-A — 0.02 feet)
prior to conducting this EFRevent. Historical SPH thicknesses are shown énatitached Cumulative
EFR® Data Table. EFRwas conducted for eight hours at five extraction gpiobnsisting of the initial
four hours of extraction at MW-21, MW-22, and MW-23 andfthal four hours of this event at MW-18
and MW-20. SPH was detected MW-21 (0.24 feet), MW-22 (0.1ty, fe&V-23 (0.05 feet), and MW-A
(0.02 feet) following the event.

A calculated total of 971 pounds of petroleum hydrocarbapproximately 149 equivalent gallons of
gasoline) was removed during this EF&ent. Hydrocarbon removal rates ranged from 10 tqo@R8&ds
per hour during this event. Removal rates ranged 20Bto greater than 228 pounds per hour during
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extraction from MW-21, MW-22, and MW-23 and decreased fB3rto 10 pounds per hour during the
final four hours of this event at MW-18 and MW-20.

Vapor concentrations were measured by a TLV Sniffdrcatibrated to a hexane standard. Samples were
collected into Tedl&r bags from a sampling port in the vacuum truck stackpo¥Waoncentrations ranged
from 5,000 to greater than 100,000 parts per million by volurB®( during this EFR event. Vapor
flows were measured by a Dwyer Thermal Anemometerd/d0 (factory calibrated) and collected from
the stack sampling port. Vapor flow rates ranged fi@3to 137 cubic feet per minute (CFM).

In-well vacuums recorded during this EFRvent are detailed in the EFFField Data Sheet and
summarized below:

Extraction Well In-Well Vacuum
MW-18 1 inch of mercury
MW-20 7 inches of mercury
MW-21 3 inches of mercury
MW-22 13 inches of mercury
MW-23 5 inches of mercury

Differential pressures were recorded at surroundints wering the event to assess the vacuum induced by
EFR® in the vadose zone. Differential pressures weresumed with a Dwyer Digital Manometer Model
477 and are detailed in the attached table and sumuhéeimy:

Extraction at MW-21, MW-22, and MW-23

Monitor Well Maximum Change Nearest Extraction Well (Approximate Distance)
MW-24 -10.77 inch of water MW-21 (44 feet)
MW-A 0.00 inch of water MW-21 (50 feet)
MW-25 -1.13 inches of water MW-23 (59 feet)

Extraction at MW-18 and MW-20

Monitor Well Maximum Change Nearest Extraction Well (Approximate Distance)
MW-17 -0.37 inch of water MW-18 (33 feet)

Groundwater levels were recorded during this eveassess the groundwater drawdown created by’ EFR
The groundwater drawdown data are detailed in tiaelad table and summarized below:

Extraction at MW-21, MW-22, and MW-23

Monitor Well Maximum Change Nearest Extraction Well (Approximate Distance)
MW-24 -4.77 feet MW-21 (44 feet)
MW-A -0.03 feet MW-21 (50 feet)
MW-25 -4.96 feet MW-23 (59 feet)

Extraction at MW-18 and MW-20

Monitor Well Maximum Change Nearest Extraction Well (Approximate Distance)
MW-17 -0.04 feet MW-18 (33 feet)
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Approximately 920 gallons of liquid were extracted durirg EFR® event and offloaded into a frac tank
supplied by Apex Envirotech, Inc. SPH was not detect¢le vacuum truck tank following completion of
the event.

Event No. 9 (November 12, 2015)

SPH was detected in 11 of the gauged monitor wells {FMA1.23 feet, MW-9 — 0.02 feet, MW-10 — 0.56
feet, MW-13 — 0.19 feet, MW-18 — 0.01 feet, MW-21 — 0.69 feet, MW-228 feéet, and MW-23 — 1.45
feet, MW-A — 0.23 feet, OW-N — 0.06 feet, and OW-S — 0.07 fa@by to conducting this EFRevent.
EFR® was conducted for seven hours at eight extractiontgyoionsisting of the initial four hours of
extraction at MW-21, MW-22, MW-23, MW-A and the final terbours of this event at MW-7, MW-9,
MW-10, and MW-13. SPH was detected MW-7 (0.13 feet), MWAO( feet), MW-18 (0.01 feet),
MW-21 (0.49 feet), MW-22 (0.03 feet), MW-23 (0.06 feet), and MVBALO feet) following extraction.

A calculated total of 845 pounds of petroleum hydrocarbapproximately 130 equivalent gallons of
gasoline) was removed during this EF&ent. Hydrocarbon removal rates ranged from 90 to 1@fidso
per hour during this event. Removal rates decreased 171 to 96 during the initial four hours of
extraction at MW-21, MW-22, MW-23, and MW-A and decreaseth 155 to 90 pounds per during the
final three hours of this event at MW-7, MW-9, MW-10ddvW\W-13.

Vapor concentrations were measured by a TLV Sniffdrcatibrated to a hexane standard. Samples were
collected into Tedl&r bags from a sampling port in the vacuum truck stackpoWaoncentrations ranged
from 42,000 to 76,000 PRMduring this EFR event. Vapor flows were measured by a Dwyer Thermal
Anemometer Model 470 (factory calibrated) and colle@tech the stack sampling port. Vapor flow rates
ranged from 123 to 137 CFM.

In-well vacuums recorded during this EFRvent are detailed in the EFFField Data Sheet and
summarized below:

Extraction Well In-Well Vacuum
MW-7 1 inch of mercury
MW-9 5 inches of mercury
MW-10 1 inch of mercury
MW-13 1 inch of mercury
MW-21 6 inches of mercury
MW-22 8 inches of mercury
MW-23 18 inches of mercury
MW-A 9 inches of mercury

Differential pressures were recorded at surroundints wering the event to assess the vacuum induced by
EFR® in the vadose zone. Differential pressures weresumed with a Dwyer Digital Manometer Model
477 and are detailed in the attached table and sumuhéeimy:

Extraction at MW-21, MW-22, MW-23, and MW-A

Monitor Well Maximum Change Nearest Extraction Well (Approximate Distance)
MW-24 -12.64 inches of water MW-21 (44 feet)
MW-25 -1.01 inches of water MW-23 (59 feet)
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Extraction at MW-7, MW-9, MW-10, and MW-13
Monitor Well Maximum Change Nearest Extraction Well (Approximate Distance)
MW-12 0.00 inch of water MW-9 (26 feet)
MW-16 0.00 inch of water MW-9 (52 feet)

Groundwater levels were recorded during this eveastess the groundwater drawdown created by’ EFR
The groundwater drawdown data are detailed in tiaelad table and summarized below:

Extraction at MW-21, MW-22, MW-23, and MW-A

Monitor Well Maximum Change Nearest Extraction Well (Approximate Distance)
MW-24 -0.46 feet MW-21 (44 feet)
MW-25 -1.25 feet MW-23 (59 feet)

Extraction at MW-7, MW-9, MW-10, and MW-13

Monitor Well Maximum Change Nearest Extraction Well (Approximate Distance)
MW-12 -0.70 feet MW-9 (26 feet)
MW-16 -0.26 feet MW-9 (52 feet)

Approximately 475 gallons of liquid were extracted duririg BFR® event and offloaded into a frac tank

supplied by Apex Envirotech, Inc. SPH was not deteci¢he vacuum truck tank following completion of
the event.

Thank you for this opportunity to team with Apex Enviobten serving the environmental needs of your
clients. We look forward to working with you agamthe future to provide innovative and cost effective
environmental solutions at this and other sites.

Sincerely,

EcoVac Services
MDD O
Matthew C. Wittich



EFR® FIELD DATA SHEET

Client: Apex Envirotech Facility Name: Zill Inc. Event #: 8
Facility Address: 3816 East 31st Street, Kanség ®lissouri Technician: K. Free Date: 11/11/15
Extraction Well- Vacuum Truck Exhaust
Extraction Time head Vacuum
Well(s) hh:mm (in. Hg) Offgas Flow Removal Interval
Concentration Velocity Rate Rate Removal
‘ﬂ. R‘, &,’ ‘ﬁ g PPM FT/MIN CFM LBS/HR LBS
Start Time: 9:00 g § % § % §
MW-21,22,23| 9:15| 24 3| 13 § E . 100,000 2,800 137 228 57
" 9:30 || 20| 3| 13| 5| - - 100,000 2,800 137 228 57
" 9:45 || 20| 3| 13| 5| - - 100,000 2,800 137 228 57
" 10:00| 20 3| 13[ 5 - - 100,000 2,800 137 228 57
" 10:30|| 201 3| 13 5 - - 100,000 2,800 137 228 114
" 11:00| 20| 3| 13 5 - - 100,000 2,800 137 228 114
" 11:30|| 201 3| 13[ 5 - - 100,000 2,800 137 228 114
" 12:00| 20| 3| 13 5 - 100,000 2,800 137 228 114
" 13:00| 201 3| 13 5 - - 90,000 2,800 137 205 205
MW-18,20 14:00 24 - - - 1l 7 16,000 2,500 123 33 33
" 15:00| 20| - - - 11 7 11,000 2,500 123 22 22
" 16:00| 20| - - - 11 7 8,000 2,500 123 16 16
17:00|| 20| - - - 1 7 5,000 2,500 123 10 10
Well Gauging Data: Before EFK Event After EFR Event Corr. DTW
Well No. | Diam. TD (ft) DTS (ft) DTW (ft) SPH (ft) DTS (jt DTW (ft) SPH (ft) Change (ft)
MW-17 2 - 5.91 0.00 - 5.95 0.00 -0.04
MW-18 2" 20.50 13.25 18.65 5.40 - 19.60 0.00 -5.54
MW-20 2" 14.95 2.88 4.60 1.72 - 9.50 0.00 -6.36
MW-21 2 20.20 11.57 14.54 2.97 14.65 14.89 0.24 -2.67
MW-22 2 16.20 8.48 8.91 0.43 12.89 13.06 0.17 -4.37
MW-23 2 15.00 8.05 11.74 3.69 12.89 12.93 0.04 -4.29
MW-24 2 - 12.75 0.00 - 13.96 0.00 -1.21
MW-25 2 - 11.45 0.00 - 12.90 0.00 -1.45
MW-A 2" 14.12 14.14 0.02 14.21 14.23 0.02 -0.09
Vacuum Truck Information Well ID Breather Port| Stinger Depth Recovery/Disposal Information
Subcontractor: AllVac MW-18 0 (closed) 20 Hydrocarbétemoved (vapor): 971 pounds
Truck Operator: K. Free MW-20 0 (closed 5, 7@15:30 didgarbons Removed (liquid): 0.0 gallons
Truck No.: 148 MW-21 0 (closed) 15 Total Hydrocarb&temoved: 149 equiv. gallon
Vacuum Pumps: Becker MW-22 0 (closed 11', 13'@14j00 ekldhr Weight Utilized: 105 g/mole
Pump Type: Twin LC-44s| MW-23 0 (closed) 12' Disposaliltsc Johnson County Landfill
Tank Capacity (gal.): 2,894 Manifest Number:
Stack I.D. (inches) 3.0 Total Liquids Removed: 920 gallons
Pump Information Notes:
Time: 9:00 - 17:00
WWW.ecovacservices.com # Pumps: 2
859-266-5053 RPMs: 900




Differential Pressure and Groundwater Drawdown Data Recorded I:ElFi
Event No. 8 - November 11, 2(C

Zill Inc.
3816 East 31st Stre
Kansas City, Missou

DIFFERENTIAL PRESSURE DATA

Extraction from MW-21, MW-22, and MW-23

Well Designation:

MW-24 MW-A MW-25
Nearest Extraction Well: MW-21 MW-21 MW-23
Approximate Distance: 44 feet 50 feet 59 feet
Time Elapsed Time Differential Pressures (inches of water):
10:00 1.0 hrs. -8.92 0.00 -0.20
11:00 2.0 hrs. -9.74 0.00 -0.64
12:00 3.0 hrs. -10.28 0.00 -0.89
13:00 4.0 hrs. -10.77 0.00 -1.13
Maximum Change: -10.77 0.00 -1.13
Extraction from MW-18 and MW-20
Well Designation:
MW-17

Nearest Extraction Well: MW-18

Approximate Distance: 33 feet
Time Elapsed Time Differential Pressures (inches of water):

14:00 1.0 hrs. -0.12

15:00 2.0 hrs. -0.28

16:00 3.0 hrs. -0.37

Maximum Change: -0.37
GROUNDWATER DRAWDOWN DATA
Extraction from MW-21, MW-22, and MW-23
Well Designation:
MW-E4 MW-A MW-ES
Nearest Extraction Well: MW-21 MW-21 MW-23
Approximate Distance: 44 feet 50 feet 59 feet

Time | Elapsed Time Depth to Liquid (feet below top of casing):

Prior to EFF® 10.1Z 13.2¢ 8.1¢

13:00 | 4.0 hrs. 14.89 13.31 13.15

Maximum Change: -4.77 -0.03 -4.96

Extraction from MW-18 and MW-20

Well Designation:

MW-17
Nearest Extraction Well: MW-18
Approximate Distance: 33 feet
Time | Elapsed Time Depth to Liquid (feet below top of casing):
Prior to EFF® 5.91
17:00 | 4.0 hrs. 5.95

Maximum Change:

-0.04




EFR®FIELD DATA SHEET

"Client: Apex Envirotech

Facility Name: Zill Inc.

Event #. 9

Facility Address: 3816 East 31st Street, Kansag ®lissouri

Technician: K. Free

Date: 11/12/15

Extraction Well-

Vacuum Truck Exhaust

Extraction Time head Vacuum
Well(s) hh:mm (in. Hg) Offgas Flow Removal Interval
Concentration Velocity Rate Rate Removal
RI: ﬁ m < |~ lo S 2 PPM FT/MIN CFM LBS/HR LBS
Start Time: 8:15 E §_§_§_§_§_§_§_§
MW-21,22,23 4 830 20 3| 1 q 5 75,000 2,800 137 171 43
" 845 || 201 3| 13| 5 5| -| -| -| - 68,000 2,800 137 155 39
9:00 || 201 3| 13| 5| 5| -| -| -| - 68,000 2,800 137 155 39
" 915 || 201 3| 13 5 5| -| -| -| - 62,000 2,800 137 141 35
945 || 201 3| 13 5| 5 -| -| -| - 58,000 2,800 137 132 66
" 10:15| 20f 3| 13 5| 51 -| -| -| - 54,000 2,800 137 123 62
1045(| 20 3] 13 5| 51 -| -| -| - 50,000 2,800 137 114 57
" 11:15(f 20f 3] 13 5| 51 -| -| -| - 46,000 2,800 137 105 52
12:15(f 20f 3| 13 5| 51 -| -| -| - 42,000 2,800 137 96 96
MW-7,9,10,13| 13:1§| 2 4 1 4 4 4 5 3 1 76,000 2,500 123 155 155
14:15(| 20| - - - - 11 51 1] 1 55,000 2,500 123 112 112
" 15:15(( 20 -] -| -| -] 1] 5| 1] 1 44,000 2,500 123 90 90
Vacuum Truck Information Wellib Breather Porg Stinger Depth Recovery/Disposal Information
MW-7 0 (closed) 12'
Subcontractor: AllVac MW-9 0 (closed) 15' Hydrocarborent®ved (vapor): 845 pounds
Truck Operator: K. Free MW-10 0 (closed 14' Hydrocarb®&emoved (liquid): 0.0 gallons
Truck No.: 148 MW-13 0 (closed) 14 Total Hydrocarb&emoved: 130 equiv. gallon
Vacuum Pumps: Becker MW-21 0 (closed 15' Molecular \Weldtilized: 105 g/mole
Pump Type: Twin LC-44s MW-22 0 (closed 15' Disposalilgtc Johnson County Landfill
Tank Capacity (gal.): 2,894 MW-23 0 (closed 15' niflest Number:
Stack 1.D. (inches) 3.0 MW-A 0 (closed) 17 Total LidaiRemoved: 475 gallons
Pump Information Notes:
Time: 6:30 - 14:30|
WWW.ecovacservices.com # Pumps: 2
859-266-5053 "RPMS: 900




EFR® GAUGING DATA SHEET

"Client: Apex Envirotech Facility Name: Zill Inc. Event#: 9
"Facility Address: 3816 East 31st Street, Kans#ag Glissouri Technician: K. Free Date: 11/12/15
Well Gauging Data: Before EFR Event After EFR Event Corr. DTW
WellNo. | Diam.| TD (ft) DTS (ft) | DTW () | SPH (ft) DTSt | DTW (ft) SPH (ft) || Change (ft)
MW-7 2" 10.75 11.98 1.23 12.00 12.13 0.13 -1.09
MW-9 2" 11.95 11.97 0.02 - 12.35 0.00 -0.40
MW-10 2" 12.76 13.32 0.56 13.54 13.55 0.01 -0.70
Mw-12 2" - 15.89 0.00 - 16.59 0.00 -0.70
MW-13 2" 10.36 10.55 0.19 - 14.37 0.00 -3.98
MW-16 2" - 11.29 0.00 - 11.55 0.00 -0.26
MW-17 2" - 6.22 0.00 - 6.25 0.00 -0.03
Mw-18 2" 20.50 16.22 16.23 0.01 16.00 16.01 0.01 0.22
MW-20 2" 14.95 - 4.90 0.00 - 4.90 0.00 0.00
Mw-21 2" 20.20 12.66 13.35 0.69 13.77 14.26 0.49 -1.08
MW-22 2" 16.20 10.95 11.43 0.48 14.32 14.35 0.03 -3.30
MW-23 2" 15.00 9.32 10.77 1.45 11.69 11.75 0.06 -2.16
MW-24 2" - 12.66 0.00 - 13.12 0.00 -0.46
MW-25 2" - 12.30 0.00 - 13.55 0.00 -1.25
MW-A 2" 14.20 14.31 0.11 15.55 15.65 0.10 -1.35
OW-N 4 10.69 10.75 0.06
OW-S 4" 10.62 10.69 0.07
Notes:
WwWw.ecovacservices.com
859-266-5053




Differential Pressure and Groundwater Drawdown [Baorded During EFR
Event No. 9 - November 12, 2C
Zill Inc.
3816 East 31st Stre
Kansas City, MissoL

DIFFERENTIAL PRESSURE DATA
Extraction from MW-21, MW-22, MW-23, and MW-A

Well Designation:
MW-24 MW-25
Nearest Extraction Well: MW-21 MW-23
Approximate Distance: 44 feet 59 feet
Time Elapsed Time Differential Pressures (inches of water):
9:15 1.0 hrs. -11.13 -0.64
10:15 2.0 hrs. -11.48 -0.78
11:15 3.0 hrs. -11.77 -0.89
12:15 4.0 hrs. -12.64 -1.01
Maximum Change: -12.64 -1.01

Extraction from MW-7, MW-9, MW-10, and MW-13

Well Designation:

MW-E MW-£6

Nearest Extraction Well: MW-9 MW-9
Approximate Distance: 26 feet 52 feet
Time Elapsed Time Differential Pressures (inches of water):

13:15 1.0 hrs. 0.00 0.00

14:15 2.0 hrs. 0.00 0.00

15:15 3.0 hrs. 0.00 0.00

Maximum Change: 0.00 0.00

GROUNDWATER DRAWDOWN DATA
Extraction from MW-21, MW-22, MW-23, and MW-A

Well Designation:

MW-24 MW-25
Nearest Extraction Well: MW-21 MW-23
Approximate Distance: 44 feet 59 feet
Time | Elapsed Time Depth to Liquid (feet below top of casing):
Prior to EFF® 12.6¢ 12.3(
12:15 | 4.0 hrs. 13.12 13.55
Maximum Change: -0.46 -1.25

Extraction from MW-7, MW-9, MW-10, and MW-13

Well Designation:

MW-E MW-£6
Nearest Extraction Well: MW-9 MW-9
Approximate Distance: 26 feet 52 feet
Time | Elapsed Time Depth to Liquid (feet below top of casing):
Prior to EFF® 15.8¢ 11.2¢
16:15 | 4.0 hrs. 16.59 11.55
Maximum Change: -0.70 -0.26
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