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June 13, 2005

Ms. Cathy Bohlke

EA Engineering, Science, and Technology, Inc.
12011 Believue-Redmond Road, Suite 200
Bellevue, Washington 98005

chohlke@eaest.com

Subject: Enbanced Fluid Recovery (EFR®) Results
Event No. 1
Former Circle K (Jay’s Cleaners)
2350 24® Avenue E
Seattle, Washington

Dear Ms. Bbhlke:

Please find attached the data summary for the initial EFR® event conducted at the subject site on
June 9, 2005. The following summarizes the results of this EFR® event.

SUMMARY OF RESULTS

Separate phase hydrocarbons (SPH) were detected in four monitor wells prior to conducting this
EFR® event (MW-4 — 0.42 feet, MW-8 — sheen, MW-9 and MW-13 — 0.01 feef). This EFR®
event was performed for a duration of eight hours at four extraction points, consisting of monitor
wells MW-4, MW-8, MW-9, and MW-13. Extraction was performed at MW-4, MW-8, and
MW.-9 during the initial 15 minutes of the event and MW-4, MW-8, MW-9, and MW-13 during
the ensuing 2.75 hours. An individual well removal rate test was conducted at 15 minute
intervals for each extraction well during the fourth hour of the event. The final three hours of the
event were conducted at MW-4, MW-8, and MW-9. A calculated total of 112 pounds of
petroleum hydrocarbons (approximately 18 equivalent gallons of gasoline) was removed during
this EFR® event.

Vapor-phase hydrocarbon removal rates ranged from 1.9 to 38 pounds per hour. Removal rates
changed throughout the event depending on the extraction array utilized, as shown below in
order from highest to lowest removal rates:

Extraction Well Antay Removal Rates
MW-4,8,9 8.8 to 38 pounds per hour

MW-4,8.9.13 15 to 35 pounds per hour
MW-9 5.7 pounds per hour
Extraction Well Array Removal Rates
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MW4 5.0 pounds per hour
Mw-8 4.5 pounds per hoyy
MW-13 : 1.9 pounds per hour

Offgas concentrations during this event ranged from 5,400 1o 50,000 parts per million (ppm).
Air flow rates to the atmosphere ranged from 29 to 118 cubsic feet PEr ninute (CFM). The range
of vacuum readings recorded at the extraction wells during this EFR® event are detailed in the
EFR® Field Data Sheet ang summarized below:

Extraction Weli Location YVacuum Readings
MWwW-4 15 to0 19 inches of mercury
Mw-g 13 to 16 inches of mercury
MWw-9 " 13t0 16 inches of mercury
Mw-13 14 to 17 inches of mercury

Differential pressures were recorded at adjacent monitor wells to assess the vacyum influence
induced by EFR® in the vadoge zone. The differentia] pressure data are detailed in the attached

table and summarized below:
Monitor Weji Maximum Vacyum Nearest Extraction Well (Approx. Distance)
MW-16 -0.07 inches of Wwater MW-9 (19 feet) :
MwW-6 -0.03 inches of water MW-4 (22 feet)
MWw.15 - 0.00 inches of water - MW-9 (25 feer)
Mw-14 0.00 inches of watey MW-§ (27 feet) -
MW-1¢0 0.00 inches of wate; MW-4 (43 feer)
MW.7 ~0.06 inches of water MW-4 (48 feet)

' - che i
Monitor Well Maximum "facéué "‘16 Nearest Extraction Wel (Approx, Distanjce .
MW-16 E -2.75 feet MW-9 (19 feet) R

MW-6 -0.08 feet MW-4 (22 feer)
Mw-15 -1.66 feet MW-9 (25 feer)
MW-14 -0.43 feet MW-8 (27 feer)-
MW-i0 ~0.09 feet MW-4 (43 feer)
MW7 -0.09 fect MW-4 (48 feet)

Approximately 1,597 gallons of liquid were Tecovered during this EFR® event and transportéfc:i_,i
Emerald Services’ treatment facility (Seatile, WA) for disposal, SPH Was not detected in’the
vacuum truck tank prior to offloading of the liguids.
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of your clients. We look forward to working with you again in the future to provide innovative

_ i Thank you for this opportunity to team with EA Engineering in serving the environmental needs
and cost effective environmental solutions at this and other sites.

Sincerely,

EcoVac Services

Wy

i _
i > Mark Patterson




EFR® FIELD DATA SHEET

fictient: EA Engincering [Facility Name: Former Circle K (Jay's Cleaners) Event#: 1
lIFacility Address: 2350 24th Avenue E - Seattle, WA Technician: M. Patterson - Date: 6/9/05
Extraction Well- i Vacuum Truck Exhaust
Extraction || Time ’ head Vacuum
“Well(s) || bh:mm]| . : in. Hg) : Offgas Flow Removal Interval
] i Concentration Velocity Rate Rate Removal
e le 13 PPM FI/MIN 'CFM LBSHR LBS
]
Start Time: 7:15_1.5_212_5 ' _
Mw-489 fl 730 | 2| 17] 15| 15] - 50,000 1,300 64 38 95
Mw-48913) 7:45 [ 21§ 16| 15| 15 16 I 38,000 1,600 78 35 8.8
" gas {2116 15| 15{ 16 : 26,000 1,650 81 25 12
" 845 [l 21 | 16| 14| 14| 15 20,000 1,750 86 20 10
J 915(20])15]13)] 13| 14 16,000 2,000 98 19 93
1 945 20| 15{ 13 ] 13| 14 13,000 2,200 108 . 17 83
. 10151 20 [ 15] 13] 13| 14 I 11,00 | 2400 18 15 77
Mw-4  fl1030) 24| 10| - | - | - 8,600 1,000 49 5.0 13 l
Mws Jl1oasfi22| - [16] - | - | 11,000 700 34 45 11.
Mw-13 flanoofi2af - | - | - |17 : 5,400 600 29 19 . 05
Mw-9 fl1asff22} - | - |1s] - ] 14,000 700 34 57 14 I
Mw-489 ll 114521 1 16) 15] 15] - 10,000 2,100 103 12 6.1 :
: 250121 f16 [ 15[ 15] - ' . 9400 2,200 108, 12 60
» 13asf 21 [ 16]15] 15| - i 8600 2,100 103 11 1 . I
. asfl21 6|55 - | | . . 8,000, 2,100 103 10 10
" fwsasfarbaefasfas] - ' 7,200 2,100 103 88 88
Well Ganging Data: _ Beforc EFR® Event & G Aftes EFR® Event Corr DIW !
WeliNo. | Diam.| TD (@) DTS (f)) pTw@) | SPH@® || DIsm DTW (f) SPH () Change (f)
MW-4 2" 1790 4 = 987 1029 042 | ) 1742 . 0.00 745
MW-6 2 - 11.54 000 I ) 11.62 0.00 008 !
Mw?_ | 2 - 876 0.00 | - 885 0.00 .09
MW-8 2 119,60 3 10.18 sheen 5 16.80 0.00 -6.62
MW-9 2 | 2035 I 1030 1031 0.01 e 15.89 0.00 -5.59 !
il mw-10 2 i 9.90 0.00 : 9.99 0.00 -0.09 B
MW-13 2 18.90 11.07 11.08 0.01 - 17.05 0.00 s98 Ll
Mw-14 | 20 *note 5 9.08 0.00 . 9.51 0.00 043 | - !
MW-15 2 - 9.77 0.00 - 1143 0.00 166 - fl TR
MW-16 | 2 e 96 oo | . 12,51 0.00- 275 - W e
| Vacoum TruckInformation  {|  WellID Breather Port | Stinger Depth |l Recoverv/Disposa) Information . " !
[fsubcontractor: ____Emerald MW-4 | Oclosed) 1510 17.5 &** [IHydrocarbons Removed (vapor): 112 pounds .
[Truck Operator: D. Knechtel MW-8 0{closed) 1510 17.5 ft** iHydrocarbons Removed (liquid): 0 gallons . ..
Truck No.: 737 MW-9 0(closed) 15 10 17 fi** [fTotal Hydrocarbons Removed: 18 equiv.gal. - !
Vecuum Pumps: Fruitland MW-13 O(closed) | 14.5 to 17.5 R*|Molecular Weight Utilized: 75 . g/mole
{Pump Type: RCF500 IDisposal Facility: Emerald Services
[Tank Capacity (gal): 3,000 ' [IBil1 of Lading #: : 28797 . !
istack LD. (inches) 3.0 , _ -|[Total Liquids Removed: 1,597 . gallons .
3 {[Time: L1510 15:15 [* Siit and mud was evacuated from MW-14 upon completion of the event
E CD |/A c ¥ Pumps: 1 extending the total depth from abpr'ox. 15.5 to 19 feet below TOC . -
IRPMs: 900 " Stinger depths were increased at 10:30 due to decreasing liquid prody
EER VIE Es Time: and corresponding increase in air fiow and decrease in wellhead vacuu
WWW ceavacservices com |# Pumps: :
388-4ECOVAC {|RPMSs:




Facility Name: Former Circle K (Jay's Cleaners)

Event#: 1 Date: 6/9/05

Facility Address: 2350 24th Avenue E - Seattle, WA

DIFFERENTIAL PRESSURE DATA

Differential Pressure and Groundwater Drawdown Data Recorded During EFR®

rat ‘Well Designation:
. : , “MW-16 | MW-6 | MW-15 | MW-14 | MW-10 | MW7
i Nearest Extraction Well: MW-9 MW-4 MW-9 | MW-=S MW-4 MW
P Approximate Distance: 19 feet 22 feet 25 feet 27 feet 43 feet 48 feet
. -Time | Elapsed Time Differential Pressure Readings (inches of water):
i 7:45 0.5 hr. -0.07 0.00 0.00 ° 0.00 . 0.00 0.00
_ 8:15 1hr. -0.05 ~-0.02 0.00 0.00 0.00 -0.06
! 9:15 - 2 bs. 20.03 005 | 0.00 0.00 0.00 20.02
10:15 3 hrs. -0.02 -0.02 0.00 0.00 0.00 -0.02
i 13:15 6 brs. -0.03 -0.02 0.00 0.00 0.00 -0.03
l Maximum Change: 0.07 -0.03 0.00 0.00 0.00 0.06
! GROUNDWATER DRAWDOWN DATA
Well Designation:
MW-16 MW-6- | MW-15 | MW-14 | MW-10 MW-7
Nearest Extraction Well: MW-9 MW-4 MW-9 MW-8 MW-4 MW-4
Approximate Distance:’ 19feet .| 22 feet 25 feet 27 feet 43 feet 48 feet
- Time ‘Elapsed Time Depth to Liquid (feet below top of casing):
" Prior to EFR® ' 9.76 11.54 977 | 9.08 9.90 8.76
10:15 3 hrs. 12.10 11.59 10.89 1932 9.93 8.78
13:15 6 hrs. 12.41 11.60 11.17 9.43 9.96 8.82
15:15 8 hrs. 1251 | . 11.62 1143 951 9.99 8.85
Maximum Change: 2.75 -0.08 -1.66 -0.43 -0.09 -0.09
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