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.... Section 1
Introduction

The purpose of this technical memorandum is to provide an update on the Phase
I field activities associated with the remediation of the vadose zone at Installation

Restoration Program (IRP) Site 24 - the Volatile Organic Compound (VOC) Source
_ Area - at the Marine Corps Air Station, El Toro. This technical memorandum

describes start-up and testing activities that were conducted during the period
from late December 1998 through late January 1999.

Section 2
Field A c tivities

Soil Vapor Extraction (SVE) Testing Activities
Soil vapor extraction tests, utilizing portable SVE treatment units, were
conducted at several of the twenty-six (26) existing vapor extraction wells during
the December 1998 through January 1999 time period. Influent
trichloroethylene (TCE) vapor concentrations and selected flow information are
presented in Table 1.

TCE levels in the deep vadose zone wells are shown on Exhibit 1, and TCE levels
in the intermediate and shallow vadose zone wells are shown on Exhibit 2.

Vapor samples were collected from several piezometers that were constructed
during the Remedial Investigation. Influent TCE vapor concentrations are equal
to or less than the target threshold concentration of 27 micrograms per liter
(ug/L) at several of the deep, intermediate, and shallow wells.

Ground water was observed in several of the vapor extraction wells during the
period from December 1998 through January 1999. The locations of vapor
extraction wells and ground water monitoring, extraction, injection, and
observation wells are shown on Exhibit 3.

Influent TCE vapor concentrations at Wells 24SVE4, 24SVE6, 24SVE54,
24SVE14, and 24SVE54 are presented graphically as Exhibit 4.

\_=._ PRINTED: 12 February 1999 Progress Report, IRP Site 24, MCAS El Toro
File: 24SVEFEB.doc
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Soil Gas Sampling

Soil gas sampling was conducted in the vicinity of Buildings 296 and 297 during
January 1999 in order to optimize the locations of new vapor extraction wells.
Analytical results are in the process of being evaluated.

Central System Start-up Activities

..... The Central Soil Vapor Extraction (SVE) Treatment System (Central System) was
successfully operated for a twenty-four (24) hour low flow test on 27 and 28
January 1999. The estimated air flow was approximately 700 standard cubic
feet per minute (scfm). Vapor extraction wells 24SVE10, 24SVE104B,
24SVE107, 24SVE116, 24SVE5, 24SVE5A, 24SVE9, and 24SVE9A were

connected to the Central System for the low flow test. Adjustments are being
implemented in order to measure air flows more accurately. A photograph of the
Central System is provided in Exhibit 5.

Tentative Schedule for Central System and Other Activities
Tentative

Activity Completion Date
Start-up Activities

Central SVE Treatment System Assembly (Central System) December 1998 (actual)

Publish Public Notice 16 January 1999 (actual)

Public Presentation (Briefing) 27 January 1999 (actual)

First Central System Low Flow Test 28 January 1999 (actual)

Central System Start-up and Testing March 1999

Central System Optimization for Low Air Flows April 1999
(includes construction of Selected Phase I Wells)

Rebound Testing at Existing Wells April 1999

Soil Gas Sampling July 1999

PRINTED: 12 February 1999 Progress Report, IRP Site 24, MCAS El Toro
File: 24SVEFEB.doc
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Section 3
References and/or Sources of Information

Bechtel National, Inc. 1995. Final Field Sampling Plan, Phase II Remedial
Investigation/Feasibility Study, Marine Corps Air Station, El Toro, California.

-_ Bechtel National, Inc. 1995. Investigation-Derived Waste Management Plan,
Marine Corps Air Station, El Toro, California.

Bechtel National, Inc. 1995. Site-Specific Health and Safety Plan.

Bechtel National, Inc. 1995. Data Quality Management Plan.

Bechtel National, Inc. 1997. Draft Final Groundwater Remediation Pilot Test
Work Plan, MCAS El Toro.

Bechtel National, Inc. 1997. Draft Soil Vapor Extraction Pilot Test Summary
Report, Site 24 (VOC Source Area), Marine Corps Air Station, El Toro, California.
November.

Bechtel National, Inc. 1997. Technical Memorandum, Final Data Management
Plan, Phase II Remedial Investigation/Feasibility Study, Marine Corps Air Station,
El Toro, California.

Bechtel National, Inc. 1997. Draft Final Quality Assurance Project Plan,
Groundwater Remediation Pilot Test, MCAS El Toro.

Bechtel National, Inc. 1997. Draft Final Phase II Remedial Investigation Report,
Operable Unit 2A-Site 24, Marine Corps Air Station, El Toro, California.

Bechtel National, Inc. 1998. Preliminary Draft Technical Memorandum Number
1 for the Quality Assurance Project Plan, Groundwater Remediation Pilot Test,
MCAS El Toro.

Bechtel National, Inc. 1998. Draft CERCLA Groundwater Monitoring Plan.

Bechtel National, Inc. 1998. Draft Engineering Design Report, Vadose Zone
Remediation, Site 24, Marine Corps Air Station, El Toro, California. August.

k=_... PRINTED: 12 February 1999 Progress Report, IRP Site 24, MCAS El Toro
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Bechtel National, Inc. 1998. Draft Final Engineering Design Report, Vadose
Zone Remediation, Site 24, Marine Corps Air Station, El Toro, California.
December.

Bechtel National, Inc. 1998. Preliminary Draft Technical Memorandum No. 1 for
the Quality Assurance Project Plan, Groundwater Remediation Pilot Test, MCAS
El Toro.

Bechtel National, Inc. 1998. Groundwater Remediation Pilot Test Report - Site
24, MCAS El Toro.

Bechtel National, Inc. 1997. Draft Final, Interim Record of Decision, Operable
Unit 2A, Site 24-VOC Source Area, Vadose Zone, Marine Corps Air Station, El

Toro, California. September.

CDM Federal Programs Corporation. 1997. Final Groundwater Monitoring
Report, July 1997 Sampling Round, Groundwater Monitoring Program for Marine
Corps Air Station, El Toro. October. [Navy Contract N68711-96-D-2029,
Delivery Order 5]

Earth Tech. 1998. Work Plan, Soil Vapor Extraction (SVE) System
Demonstration at Marine Corps Air Station (MCAS), El Toro, California. [USAF

_--_ Contract Number F11 623-94-D-0024, Delivery Order RL 67]

OHM. 1996. Technical Memorandum, Continuation of CLEAN II Site 24 Soil

Vapor Extraction Pilot Test, Marine Corps Air Station, El Toro, California.
October. [Includes Standard Operating Procedures and Health and Safety Plan]

OHM. 1998. IRP Site 24, Marine Corps Air Station, El Toro, Preliminary
Laboratory Data Packages for Soil Vapor Extraction Tests.

OHM. 1999. IRP Site 24, Marine Corps Air Station, El Toro, Preliminary
Laboratory Data Packages for Soil Vapor Extraction Tests at IRP Site 24.
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Southwest Division, Naval Facilities Engineering Command. 1998. Technical
....__"_ Memorandum, Progress Report, Phase I Vadose Zone Remediation Activities, IRP

Site 24, MCAS El Toro. December.

Southwest Division, Naval Facilities Engineering Command. 1999. Technical
Memorandum, Progress Report, Phase I Vadose Zone Remediation Activities, IRP
Site 24, MCAS El Toro. January.

United States Marine Corps Air Station, El Toro. 1998. Correspondence: Letter
dated 2 December 1998 to BRAC Cleanup Team Members pertaining to Central
SVE System Start-Up, Testing, and Evaluation Activities.

United States Marine Corps Air Station, El Toro, California. 1997. Draft Final
Record of Decision, Operable Units 2A and 3A, No Action Sites, Marine Corps
Air Station, El Toro, California. September.
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For discussion only

Table 1. History and Status of Soil Vapor Extraction (SVE) Testing Operations at IRP Site 24, MCAS El Tore
(Updated 4 February 1999)

Vapor Screened Approximate Date(s) of SVE Operations TCE Vapor Influent Date(s) of Comments Average Flows TCE Soil Gas

Extraction Interval Concentrations , TCE Vapor (from various Removal Estimates
Well ID (Feet BGS) (uglL) unless Analyses tests or from the

otherwise noted EDR)

24SVE1 i 91 to 109 Note: Soil gas samplevia 24CPT31 at 105 feet bad 6,120 ug/L 1.15 pound (1996)
I of TCE on 29 August 1995. Well 24SVE1 was constructed in Travel time: 1.4 I 225 cfm at 42"1995.

i 19 days (10 Jun - 8 Ju11996) days per pore I (1996) 435 pounds (throughi 1 day or 4 hours (23 Oct 96) 910 23 Oct 96 volume (EDR). 1997)
84 days or l,981.5 hours (18 Dec 96 -12 Mar 97) 120 12May97 Approx. l14pore ivolumes removed Calculations in

i 1 day or 4 hours (14 Mar 97) 73 5 Jun 98 during tests (as of ! progress for 1998 tests
i 1 day or 4 hours (12 May 97) 89 9 Oct 98 November 1996).
i 5 days approximately (1 - 5 Jun 98) 37 5 NOV 98
I 54 days (7 Oct - 30 Nov 98)

TOTAL: 164 days approximately 8.7 30 Nov 98

24SVE2 80 to 105 Note: Soil gassample via 24CPT27 at 92 feet had 615 oglE of 160 11 NOV 96 100 IWG applied 131 at 100" -I 0.31 pound (1996)
TCE on 1 September 1995. 1995.Well24SVE2 was constructedin 230 7 Jan 99 at 24SVE2 (1996)

• 1 day or 4 hours (11 Nov 96) 240 8 Jan 99 resulted in 0.5IWG at 24SVE7

4 days (7 - 11 Jan 99) 320 11 Jan 99 (396 feet away)
during 1996 pilot

test

24SVE2A ! 40 to 70 Note: Soil gas samplevia 24CPT27 at 69 feet had 390 ug/L of 150 13Nov 96 1

I 44 cfm at 80" 0.08 pound (1996)
f TCE on 1 September 1995. Well 24SVE2A was constructedin 57 11 Jan 99 (1996)1995.

I 1 day or 4 hours (13 Nov 96) 76 13Jan 99

I 2days (11 - 13 Jan 99) |

24SVP2 T 27.25-27.75 Note: Piezometerwas constructedin 1995. Preliminarytesting 32 7 Jan 99 I Not measuredPiezometar | (approximately) completedJanuary 1999.

24SVE3 80 to 105 Note: Sell gas samplevia 24CPT81 at 90 feet had 1,007 ug/E of 1100 4 NOV 96 22 cfm at 100" 0.36 pound(1996)
TCE1995.on29 November 1995. Well 24SVE3 was constructedin 989 21 JUl 97 (1996) 59 pounds (through

1 day or 4 hours (4 Nov 96) 160 24 Sep 97 1997)
65 days or 1,536 hours (21 July - 24 September 1997) 140 23 Dec 98

6 days (22 - 28 Dec 98) 110 28 Dec 98

TOTAL: 72 days approximately

.......................... _.............................. J..............................................

24SVE3A 45 to 60 Note: Soil gas samplevia 24CPT81 at 58 feet had 3 ug/L of TCE t30 5 NOV 96 27 cfm at 120" 0.04 pound(1996)
on 29 November 1995Well 24SVE3A was constructedin 1995. 1,2 28 Dec 98 (1996)1 day or 4 hours (5 Nov 96)

! 7 days (28 Dec 98 - 4 Jan 99) 7.5 4 Jan 99

t TOTAL" 7 days a_O.p[oximately ....................................
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Table 1. (continued)

Vapor Screened Approximate Date(s) of SVE Operations TCE Vapor Influent Date(s) of Comments Average Flows TCE Soil Gas
Extraction Interval Concentrations TCE Vapor (from various Removal Estimates

Well ID (Feet BGS) (ug/L) unless Analyses tests or from the

otherwise noted EDR)

24SVE4 i 85to1'0"5 i Note:Soilgassamplevia24CPT37at96 feethad47 ug/L°f TCE 280 14Nov96 GWinwell >131at55" 0.55 pound (1996)
on 11 September 1995. Well 24SVE4 was conetructed in 1995. 60 7 Jan 99 (1996)

i ! 1 day or 4 hours (14 Nov 96) 56 8 Jan 99
3 days (7 Jan - 13 Jan (water in well causedsystemshut-down duringtest (9-11 Jan 99)) 28 11 Jan 99

TOTAL: 3 day_oxlmat.ely_ ......

245VE5 68 to 88 iNota:Soilgassamplevia24CPT13at98 feethad2,310ug/LofTCE 220 18 NOV96 27 cfm at 110" 0.09 pound (1996)

i li on14September1day1995'orWell4hours24SVE5(18waSNovCOnstructed96}in1995. 20 24 Mar 98 I (1996) Calculations in
i | 20 days (10 Mar-30 Mar 98) 7.7 30 Mar 98 progress for 1998 tests

i ...... _: TOTAL:21day_ximate.!y__ _ ....
Note: Soilgassamplevia24CPT13at54feethad785ug/LofTCE 360 20 NOV96 65 cfm at 100" 0.35 pound (1996)

24SVE5A 41.5 to 56.5 on 14 September 1995. Well 245VE5A was constructed in 1995. (1996)
1 da_ or 4 hours(20 Nov 96)

245VE6 ! 89 to 109.5 Note: Soilgassamplevia24CPT61at 105feethad1,780ug/L 440 8 NOV96 >131 at 30" 0.86 pound (1996)
I of TCE on 29 August 1995. Well 24SVE6 was constructed in 6.3 28 Dec 98 (1996)i 1995.

1dayor4 hours(8Nov96) 24 29Dec98
6 days(28Dec98-4 Jan99) 23 (21duplicate) 4Jan99

! TOTAL: 7 days approximately
245VP6 50 to 50.5 Note: Piezometerwasconstructedin1995. Preliminarytesting 0.14 11 Jan 99 Not measured

Piezometer _(approximately)completedJanuary1999.
245VP6A 67 to 67.5 Note: Piezometerwasconstructedin 1995.Preliminarytesting 0.17 11 Jan 99 Not measured
Piezometer (approximately) completed January 1999.

24SVE7 80 to 110 Note: Soilgassamplevia'24CPT69at 110 feethad2,630 ug/L 54 31 Oct 96 GW inwell 180 cfm at 135"

i of1995.TCEon 31 August 1995. Well 245VE7 was co,,_!_ucted in 140 ; 13 Jan 99 (1996) 0.15 pound (1996)
1 day or 4 hours (31 Oct 96) (130 duplicate) ~ 5 cfm at 120"

170 14 Jan 99

2 days (13 - 15 January 1999) 180 15 Jan 99 (Jan 99)

24SVETA 63 to 74 Note:Soilgassamplevia24CPT69at 54 feethad741 ug/Lof 28 cfm at 110" 0.01 pound (1996)
= TCEon31 August1995. Weg24SVE7Awasconetructedin 30 1 NOV 96 (1996)1995.

1 dayor 4 hours(1 Nov 96) 16 18 Jan 99
3 days (15 - 18 January 1999)

245VP7 , 54.5 to 55 Note: Piezometerwasconstructedin 1995, Preliminarytesting 6.4 11 Jan 99 Not measured
Piezometer i (approximately)i completedJanuary1999.



S _ ..IWESTNAVFACENGCOM

|RP Site 24, MCAS El Toro • ,

Fi)¢: svctablc.doc

Table 1. (continued)

Vapor Screened Approximate Date(s) of SVE Operations iTCE Vapor Influent Date(s) of Comments Average Flows TCE Soil Gas

Extraction Interval Concentrations TCE Vapor (from various Removal Estimates

Well ID (Feet BGS) (ug/L) unless Analyses tests or from the

otherwise noted EDR)

' : 30 cfm at 105" 0.04 pound (1996)
TCE on 15 September 1995. Well 24SVE8 was constructed in 100 25 Oct 96 (1996)

24SVE8 i 83 to 113 ] Note: Soil gas sample via 24CPT59 at 96 feet had 1,270 ug/L of
1995.

: 1 day or 4 hours (25 Oct 96) 17 4 Jan 99 l
J. 2 days 14 - 6 Jan 99) 19 6 Jan 99 ±

24SVE8A i 50 to 78 Nots: Soil gassampte via 24CPT58 at 53 feet had 190 ug/L of I 70 cfm at 100" _ 0.05 pound(1996)
TCE on 15 September 1995. Well 24SVEgA was constructedin 45 24 Oct 96 (1996)1995.

i 1 day or 4 hours (24 Oct 96) 4.6 19 Jan 992 days app,roximately_ (19 - 21 Jan 99) 18 (2.9 duplicate) 22 Jan 99

24SVP8 I-3-6.5-to-3_i--- N°t---e_"i='ie_z°meie;'wasc°_siructed-in-i"995"-"Pr_eliminerytesting 1.5 19 Jan 99 Not measured

Piezometer i (approximately) I ..... mpleted in January 1999.

24SVE9 T 81 t0111 Note: Soil gas samplevia 24CPT17 at105 feet had l,06O ug/L 550 21 NOV96 Traveltime: 0.77 60cfmat95" 19 pounds (through!
of TCE on 31 August 1995. Well 24SVE9 was constructed in 170 16 Jul 97 days per pore (1996) 1997)

i 1995. volume (EDR).
/ 1 day or 4 hours (21 Nov 96) 58 12 Jun 98 Calculations inApprox. 80 pore
i 62 days or 1,450,8 hours (15 May -16 Jul 97) volumes removed progress for 1998 tests

4 days (8 - 12 Jun 98)

I TOTAL: 67 days during tests.

24SVE9A _ 55 to 85 I Note: Soil gas sample via 24CPT17 at 82 feet had 439 ug/L of 36 22 NOV 96 20 cfm at 100" 0.01 pound(1996)
_TCE on 31 August 1995WeU 24SVEgA was constructedin 1995.I 1dayor4hours(22Nov96) (1996)

24svP9 35.5 to 36 Note: Piezometer was constructedin 1995. Evaluationof Not measured Not measured

Piezometer (approximately) conditionof plezometer is in progress.

24SVEI0 79 to 109 Note: Well 24SVE10 was constructedIn 1995. Travel time: 2.17 250 cfiln at 55" 5.24 pounds (1996)

1 day or 4 hours (15 Nov 96) 1400 15 Nov 96 days per pore (1996) 308 pounds (through
44 days or 1,005.9 hours (24 Mar - 7 May 97) 230 7 May 97 volume (EDR). May 1997)

26 days (25 Sap 97 - 20 Oct 97) Approx. 31 pore
1 day (10-11 December 1998) 140 2 Oct 97 Calculations involumes removed

i 26 10 Dec 98 during tests, progress for late 1997

I TOTAL: 72 days approximately 30 (33duplicate) 11 Dec98 GWatl04' and 1998tests
I [GW in well

! (Dec 98)]

24SVP10 t 55.5 to 56 Note: Piezometerwas constructedin 1995. Evaluationof Not measured Not measured
Piezometer I (approximately) condition of piezometer is in progress.

I Note: Piezometer was constructed in 1995. Preliminary"testing 0.15 10 Dec 98 Notmeasured
Piezometer _(approximately) was completed in December 1998.
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Table 1. (continued)

Vapor Screened Approximate Date(s) of SVE Operations TCE Vapor Influent Date(s) of Comments Average Flows TCE Soil Gas
Extraction Interval Concentrations TCE Vapor (from various Removal Estimates

Well ID (Feet BGS) (uglL) unless Analyses tests or from the
otherwisenoted EDR)

24SVE11 i 79to109 Note: Soil gas samplevia 24CPT59 at100 feet had 200 ug/L of GWinwell 60cfmatl00" 0,27pound
I TCE on 18 September 1995. Well 24SVE11 was constructed in 300 25 NOV 96 (1996) Calculations in
I [ 1995.

1 day or 4 hours (25 Nov 96) 23 29 Apt 98 progress for 1998 tests

24 days (28 Apr - 21 May 98) 160 8 May 98
2 days (13 - 15 January 1999) 120 21 May 98

TOTAL: 26 days approximately 96 14 Jan 99

-24SVE11A 43 to 73 Note: Soil gassample via 24CPT59 at 52 feet had 461 ug/L of 0.14 26 NOV 96 27 cfm at 115"
TCE on 18 September 1995Well 24SVE11A was constructedin 38 18Jan 99 (1996)1995.

1 day or 4 hours (26 Nov 96)

3 days (15 - 18 January_ 1999)

-24SVPll 23.5 to 24 Note: Piezometer was constructedin 1995. Preliminarytesting 616 11 Jan 99 Not measured

Piezometer (approximately) _. completed January 1999.
24SVE12 1---3"4-t-o7--4"--i Note: Well 24SVE12 was constructed in 1995. 330 30Dec 97 l Calculations in

I 1 day or 4 hours (30 Dec 97) I progress6 days (26 January - 1 February 1999)

24SVE13 79 to 109 ! Note: Well 24SVE13 was constructed in 1995. Soil gassample 4.1 (TCE) 27 NOV 96 T Calculations in

vie 24CPT41 at 92 feet had 192 ug/L of PCE on 1 September 120 (PCE) 27 NOV 96 i 40 cfm at 110" progress (PCE mass)

1995. 92 (PCE) 18 Nov 98 (1996)1 day or 4 hours (27 Nov 96)
I 28 days (12 Nov - 17 Dec 98) 42 (PCE) 17 Dec 98

TOTAL: 29 days approximately 4.1 (TCE) 17 Dec 98

24SVP13 71.5 to 72 Note: Piezometer was constructedin 1995, Evaluationof Not measured Not measured

Piezometer (approximately) condition of piezometer is in progress.
24SVE14 78 to 108 Note: Well 24SVE14 was constructed in 1995. 110 7 NOV 96 124 IWG applied 120 cfm at 120" 0.2 pound

1 day or 4 hours (7 Nov 96) 760 21 Dec 98 at 24SVE14 (1996) (1996)
[ 6 days (21 Dec - 28 Dec 98) 940 22 Dec 98 resulted in 0.7

I I days (19 Jan - ) Test in progress IWG at 24SVE8
_ -- 780 28 Dec 98[ , (450 feet away)

t_ I 420 20 Jan 99 during 1996 pilot

_' 1 test
24SVP14 49.5 to 50 Note: Piezometer was constructed in 1995. Preliminarytesting 27 11Jan 99
Piezometer (approximately) i completed January 1999. [

24SVP14A I 29.5 to 30 Note: Piezometer was constructedin 1995. Preliminarytesting 33 11Jan 99
Piezometer I (approximately) I completed January 1999. ....... __
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Table 1. (continued)

Vapor Screened Approximate Date(s) of SVE Operations TCE Vapor Influent Date(s) of Comments Average Flows TCE Soil Gas
Extraction Interval Concentrations TCE Vapor ! (from various Removal Estimates

Well ID (Feet BGS) (ug/L) unless Analyses tests or from the
otherwisenoted EDR)

24SVEt04B i 25 to 45 i Note: Well24SVE104Bwasconstructed16 Nov1998. Locatedwithin500 -200 cfm at -20"

I ' [ 2 days (30 Nov98 - 2 Dec 98) 1.3 (1.3 duplicate) 1 Dec 98 ug/LTCE vapor (22 cfm at 92 IWG
i I 1.8 2 Dec 98 concentration per EDR)contour for shallow

zone established
in1995

24SVE107 70 to g5 Note: Well 24SVE107wasconstructed17Nov1998. _40 cfm at -100"
I 5 days (2 Dec - 7 Dec 98) 14 3 Dec 98 (22 cfm at 92 IWG
i 4.4 7 Dec 98 per EDR)

24SVE161 I 70 to 95 Note: Well 24SVE161 was constructed 19 Nov1998. GWin well -50 cfm at ~95"
[ 3 days (7 Dec 98 - 10 Dec 98) 82 7 Dec 98 (Dec98) (228 cfm at 47
! 61 9 Dec 98 Locatedwithin500 IWG per EDR)

ug/LTCE vapor
concentration

contour for deep
zone established

in 1995

24SVEl16 I 75 to 95 Note: Well 24SVEl16weeconstructed16 Dec1998. --75 cfm at -80;

4 days (17-21 Dec 98) approximately 130 17 Dec 98 (22 cfm at 92 IWE
E i 82 21Dec98 perEDR)

24SVE54 75 to 95 Note: Welt24SVE54was constructed17 Dec1998. 26 5 Jan 99 -20 cfm at 100"
2 days (5 - 7 Jan 1999) 460 6 Jan 99 (22 cfm at 92 IWG

_ days (2 February- ) Test in progress 430 7 Jan 99 per EDR)

Central I Wells 24SVE5, 24SVE5A, 24SVE9, 24SVE9A, Data evaluation in
System 24SVE10, 24SVE104B, 24SVE107, & 24SVEl16 were progress

Low-Flow connectedto the Central System on 27 and 28 January
1999 to test the Central System for low-flow operations

Test (- 24-hour test duration).
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Table 1. (continued)

Vapor Screened Approximate Date(s) of SVE Operations TCE Vapor Influent Date(s) of Comments Average Flows TCE Soil Gas
Extraction Interval Concentrations TCE Vapor (from various Removal Estimates

Well ID (Feet BGS) (uglL) unless Analyses tests or from the
otherwise noted EDR)

NOTE: Data from the Groundwater Remediation

i Pilot Test is presented for reference only (Source
! of Information: Draft Groundwater Remediation
! Pilot Test Report - Site 24 (Bechtel, December

1 __ 1998).
24EX3 i 105-180 i 132-day vacuum-enhancedGW extraction pilot 39 15 May 98 Near 24SVE10 Approximate 55.45 poundsof TCE

test (22 Oct97 - 15 May 98) Range:NDto 148 range:80-140 vapormassremoved
I scfm

24EX4 104-190 ! 19-day vacuum-enhancedGW extraction pilot 75 27 Jan 98 Near 24SVE9 I Approximate 4.06 poundsofTCE
J test (6 Jan 98 - 27 Jan 98) Range: 42 to 258 range: 20-29 scfm vapor massremoved

24EX5 104-154 _ 20-day vacuum-enhancedGW extraction pilot 38 21 Apr 98 Near 24SVE54 Approximate 1.04 poundof TCE
test (31 Mar98 - 21 Apr 98) Range:NDto 118 range:5to 28 vapormassremoved

scfm

24EX6 103-173 21 -day vacuum-enhancedGW extraction pilot 26 29 Jun98 Near 24SVE2 Approximate 2.93 poundsof TCE
test (2 Jun 98 - 29 Jun 98) Range: ND to 455 range: 62 to 69 vapormass removed

scfm

Mass calculations are in progress for the rebound and initial testing operations.

The Draft Final Interim Record of Decision, Operable Unit 2A, Site 24 - VOC Source Area, Vadose Zone, Marine Corps Air
Station, El Toro (September 1997) states that approximately 870 pounds of TCE mass were removed during the SVE pilot test
activities conducted during 1996 and 1997.
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Exhibits

1 TCE Concentrations in the Deep Vadose Zone as
of January 1999

2 TCE Concentrations in the Shallow and

Intermediate Vadose Zones as of January 1999
3 Locations of Water Wells and Vadose Zone Wells at

" IRPSite24
4 Selected SVE Test Data

5 Photograph of Central SVE System
6 Public Notice from the Orange County Register

dated 16 January 1999
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Recent TCE Vapor Concentrations at Selected Vapor Extraction Wells

.i.._._, (as of 31 January 1999)
IRP Site 24 - VOC Source Area, MCAS E! Toro

Building 297 Vicinity
TCE (ug/L)

45o 420 430

,_ 400

3so 320

300 -

250-

200- 180

150- 110

loo- 75

28 23 16 27 33so- 7.5 0.14 17 6.4
0

Building 296 Vicinity
_" TCE (ug/L)

4o0 360

36o

3oo

25o

2oo

1so
" 96

82
loo 58 61

36 33 38
,_ so 19 18 1.5 6.6 1.8 4.4

0

¢M _ _ OI Nil

Legend=,SWlDeepvedoseZoneWe,
124SVE2A IntermediateDepthVadoseZoneWell :_ _ " "_ _-"'l]_m_i__ii_:ii:!!ii! !:::ii:!ii!:!i!
124SVE104BShallowVadoseZoneWell iTCEi..:_7.U_.:ii.:_!C!C!4.i;Sl!:.:U_:!.i.i._i._:;_.!i:._::ii:il

._ 124SVP6 Piezometer

• At orbelow27 uglLTCE
"_ 28-1(30uglLTCE ' ._:!; ': ;";"i!::i:!;i_i:i;_i i;I: :::;:; i!:i!i:ii_i:.:_i:":"::;!:i,]

Greater than 100 ug/LTCE
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PRELIMINARY- FOR DISCUSSION ONLY

Soil Gas Data (1995) with Selected Influent TCE Concentrations at Well 24SVE4
MCAS El Toro

aoo Well 24SVE4 (Constructedin
280 1995)

' Screen: 85 to 105 feet
SVE Tests

250 1 day or 4 hours(14 November
1996)

-- _ 3 daysapproximately(7 -13
_" 2oo January 1999)
O

TCE Mass Removal Estimat_ 0.55
== poundfor 1-daytest of 1996
o 150
o
¢J

[o 3-daytestI.-

100

I_ 24CPT37 soil gas sample at 96
-- feet 60

475O
28

11-Sep-95 14-Nov-96 7-Jan-99 11-Jan-99

SampleDate

f ___ _-_ _ __ __ _L,,qA.. __ _[ Ii

._,Y,_?_t t "_ ' I- - '/ "H-.J"_ '\ , r

_--J_"_'., ", " V., / ',, /_, , /

\ "%P7/ \",,._/_,'.J" \_/ '_ '_f l ! I

_=_e_,__<' _$ IDENTIFI[DDU_INGTHEREMEDIALINVESTIGATIONIN 199_. '1
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PRELIMINARY- FOR DISCUSSION ONL g

Soil GasData (1995)with SelectedInfluentTCEConcentrationsat Well 24SVE6
MCAS El Toro

2000

=4cPr6_s=,...... _,=105_., Well 24SVE6 (Constructed in 1995)
1780 Screen: 89 to 109.5 feet18oo

SVE Tests:
8 November 1996 (4 hours)

16oo 28 December 1998 - 4 January 1999

TCE Mass Removal Estimate 0.8614oo
.=_ pound for l-day test of 1996

= 12oo

r"
Q

o lOOO
O
U

u 800i-

n-
--= 440

400 ] Endof 6-

I day test

:; 200

0 __

29-Aug-95 8-Nov-96 4-Jan-99

• Sample Date

- _. ',. '3, /.... /2 / ,,/ --,',_,,//

. W(_._ 7 ', ', "- _.-_.." '_ -,", /".'-J-,_ _ "_ ". "- "-. _. ', ;"/ /I l

"// _ ",.,_ _,?, o \ _- , / __

_. > -_"-. "'%." _" _. _,_ / "I,F1 |

NOel: CONTOURS_£P_SENT "CE _P._ rctF.[!11_!'.o_s I LOCATION MAP
I
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PRELIMINARY- FOR DISCUSSION ONI. Y

Selected Influent TCE Concentrations at Well 24SVE14, MCAS El Toro

_, f _ii!!_!iiii__iiWaytest I
1000

Well 24SVE14 (constructed 940
900 in 1995)

" Screen: 78 to 108 feet
SVE Tests:

8o0 7 November 1996 (4 hours) '60 780
21 - 28 December 1998

700

= Average Flow: 10-20 cfmat 100+
o IWG

60o
g
c

u 500
O

tkl
¢O 400
I--.

'_ 300

200

110

100

0
7-Nov-g6 21-Dec-98 22-Dec-98 28-Dec-98

Sample Date

•.,,, /;

...........................................I ]INUlCROGRA_SPF__LITER_Ug/LPiN _C OtEPVAOOSCZONE LOCATION MAP
• s IOENtt_]EDDU_NC,THE_EUEDI_LmVESTIGAIIONIN 19e_.
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Selected Influent TCE Concentrations at Well 24SVE54, MCAS El Toro

2-day test I

50(1
460

Well 24SVE54
450 430

(Constructed 17

4oo December1998)
,_ Screen: 75 to 95 feet

B

SVE Test:

_35o 5-7 January 1999

_ 300
Average Flow: 20 cfm

• - •= at 1O0 IWG

250
uJ

_ 200

I 12o

lOO

50 26

o

5-Jan-99 6-Jan-99 7-Jan-99

Sample Date
<,

• _._ ,, M', ,_.... 1'-, / t/ "',k"/!

"" --_\ _ ,,',, , _, _ r, / t

" !!,!i::!!!!!!,!:!,,i?!!2::i.2!"oc,,,o.-
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Selected Influent TCE Concentrations at Well 24SVE116, MCAS El Toro

_ 140
130 Well 24SVE116 (constructed 16

December 1998)
Screen: 75 to 95 feet

120 SVE Test:
17-21 December 1998

_" 100 Average Flow: 75 cfm at 80 IWG
o}

- t-
O 82m

80
¢

.... O
o
-, 60

= 40

20





Volatile Oz_anics by GCMS - SPA TO14
\

i_,w Clien_ Name: OHM Remedia_ion Servi=es Corporation
".lien_ TD: 18708-509
AB ID: 135795-0006-SA

Matrix: AXR Sampled'. 04 JAN 99 Received- 04 JAN 99

Authorized: 0_ JAN 99 Prepared.. N/A A_alyzed: 05 JAN 99
Instrument : GC/MS-B Dilution; 20

Parameter Re,u!'. Qualifier RL Units

Dichlorodifluorome_hane ND 0.20 ug/L

ChlorQme_hane ND 0.16 uE/L
I02-Dichioro- i, I, 2,2-

e_raf luor_er-hane ND 0.28 Ug/L
Vinyl chloride ND 0.1o ug/L

Br_mom=_hane ND 0.16 u_/I_
Chloro_han= ND 0.22 ug/L

Tri chloro fluoromenhane RD 0.22 ug/L
i, 1 -Dichloroethene I, 7 0.16 ug/L

_ Carbon disulfide ND 0. _2 ug/L
I, I, 2-Trichloro-l, 2,2-

trif luorce_hane 4.6 0.3 O _/L
AceUone ND 0.4 B uS/L

Meuhylene chloride ND 0.14 ug/L
_rans -!, 2 -Dichloroethene ND O. 16 ug/L

Methyl n-butyl e_her ND 0.72 ug/L
1, ! -Dichloroethanc ND 0.16 ug/L

Vinyl acetate ND 0.70 ug/L
_is -I, 2-Dichloroet.hene ND 0.16 ug/L

_ -Butanone ND 0. S8 ug/L
:hloroform ND 0.19 ug/L
i, i, l-Trichloroe_hane ND 0.22 ug/L

Carbon _ezrachloride ND 0.26 ug/L

B_zene ND 0.13 _I_/L
I, 2 -Dichlor_ethane ND 0.16 ug/L

Tri chlorme _henc 21 0.22 ug/L

i, 2 -Dichlmr_propane ND 0.18 Ug/L
B zoned/oh! mrome_.h_._e ND 0,26 uS/L

cis -i, 3 -Dichloropr_pene ND 0.IS us'/L
4-Methyl-2-pentanone ND 0,82 ug/L
Toluene ND 0.38 ug/L

nrans -I, 3 -Dichloropropene ND 0.18 ug/L
I, 1,2 -Trichloroethane ND O,22 ug/L
Te_rachloroethene 0,45 0,28 _/L

2-Hexanone ND 2,4 ug/L
i_

Dibromochlo_0methane ND O. 34 %_g/L

i,2-Dibromomthame (EDB) ND 0.30 Ug/L
Chlorobcnzene ND 0.18 ug/L

Et_hylbex_ e_e ND 0. ! 7 ug /L

Xylenes (to_al) ND 0.I? u_/L
Suyrene ND 0.17 Ug/L
Bromoform ND O, 4,2 u_/L

I, 1,2,2 -Te_ra_1 oroet_a_e ND 0.28 _g/L

Benzyl chloride ND I. 0 ug/L
-Ethyltoluen_ ND 0.20 ug/L

1,3, 5-Trimethylbemmene ND 0.20 ug/L

._D - No_ De_ec_ed

Preliminary - Data Evaluation In Progress



Volatile Organics by GCMS - EPA TO14 (cont.)

-_ client Name: OHM Remedlation Se_vicee Coz_o_anion
Clien_ ZD: 18708_50_
LAB ID: 135795-0006-SA

Manrix: AIR Sampled; 04 JAN 99 Received: 04 JAN 99
Authorized: 04 JAN 99 P=epa=ed: N/A Analyzed: 05 JAN 99
Instrument: GC/MS-R Dilution: 20

Parameter Result Qual!fler RL Unite

1,2,4-Trimethylbenzene ND 0.20 ug/L
1,3-Dichlorobe_zene ND 0,24 ug/L
I, 4 -Dichlorob_nzene ND 0.24 _g/L
i, 2 -Dichlorob_nzene ND 0.24 u_/L

1,2,4-Trichloroben_ene ND 3.0 ug/L
Hexachlorobutadi_n_ ND 0.84 ug/L

" ." ' T _. ""

ND - Not Detected

Preliminary - Data Evaluation In Progress

_tnT_ 'T f_nnT _,nt" n'_n , rlr_ f _LTT _ fTtit ! U_Ylt t T'T I 4t t7 r_ _1_ _N, [ T _TT_T _ t'C _'T *_lrU _
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Volatil_ Organic$ by C4ZMS - E?A T014

Client Name: OR)( Remedia_ion Services Cozlsora_ion

Client ID ; 18708-451
LAB ID: 13_725-0006-SA

Ma_iX: AIR Sampled: 22 DEC 98 Receive_: 22 DEC 98
" Au_horizea: 22 DEC 98 PTepa=ed.. N/A _lyzed: 23 D_C 98

Instrumenn : GC/MS-B Dilution: I000

parammner Result Gualifier EL Units

Dichlorodif luozomenhane ND 9.9 ug/L

_I oromethane ND s. 2 ug/L

I, 2-Dichloro- 1,1,2,2-
tetrafluoroe_ ND 14 ug/L

- vinyl chloride ND 5.1 ug/L
Bromom_thaz;e ND 7.8 ug/L
_I oroet_hane ND II ug/L

Trichlorof luoz_met/_ane ND ii Ug/L

1, l-Dichloz_e_-_ 25 7.9 ug/L
Carbon 4hisulfide ND 31 ug/L

1. I, 2-Trichloro- 1,2,2 -
u=if luoroethane 74 15 ug/L

ACe_ozle ND 24 ug/L

Methylene chloride ND 6.9 ug/L
trams-i, 2- Dichloroethene ND 7.9 ug/L

Methyl c-butyl ether ND 36 ug/L
1, l-Dichloroev-hane ND 8.1 ug/L

Vinyl acetate ND 35 _g/L

_ cis-I, 2 -Di_] oroethene ND 7.9 ug/L
2 -Buca.uone ND 2 9 uS/L

_n_oroform ND 9.7 Ug/L

I, 1,1 -Tric_l oroethane ND II ug/L
C_LTk_n =e_ra_-hl oride ND 13 ug/L

'_ B_ene ND 6.4 ug/L

1,2 -Dichloroeuha=_ ND 8.1 ug/L
Trichloro_hene 94 0 II Ug/L

1,2 -Dichloropropane ND 9.2 ug/L
Broax>dichl orome _a_¢ ND 13 ug/L

cis- 1,3 -Dichloroprope_e ND 9.1 u_/L
4-Methyl- 2 -pentanone ND 41 _/L

...... Toluene ND 19 ug/L
tr_n _ -1, 3 -Dichloropropene ND 9.1 ug/L

1,1,2 -Trichloroetha_e ND ii u_/L
Tenrachloroeth_ne 24 14 ug/L

2-H_ ND 12 0 ug/L
Dib_,_chlorome_ne ND 17 u_/L

I, 2-Di_r_uoe_e (EDB) I;D IS u_/L
c_ Ic_ol=enzene ND 9.2 uS/L

..... Enhy_eae _D 8.7 . ug/L _

Xyle=es (=ocali RD 8.7 ug/L :
_ s_ _D s.s ug/L

_form ND 21 ug/L

1, I, 2,2 -Tetra_ o=oe_hane ND 14 u_/L

B_m_yl ,-_1 ori_ 1;D $2 ug/L
4-E_hylnoluene ND 9.9 ug/L
z,3, S-Trlmenhyl_mzene _D 9.S ug/L

ND ,= Not I_tecte_

Preliminary - Data Evaluation In Progress



Volatile Ol_3anics hy GC_S - EPA TO14 (cont.)

•i_nn Name : ORM Re_ncliation Services Corporation
i_t ID: 18708-4SI

_J3 ID: 13S72S-0006-SA

.... Matrix: AIR Sack:led: 22 DEC 98 Received: 22 DEC 98

Aut/1o_iz_: 22 DEC 98 Pr_: N/A Analy_ed: 23 DEC S8
I_BE_n : GC/MS-B Dilution: i000

_ Pa_ran_ter Resul_ Quallfier RL UniUs

i,2.;-Trimethy11_nzene _D 9.S ug/L
i, 3-Dichloroh_n_- ND 12 ug/L

1,4-Dichloroh--_ene ND 12 ug/L
1,2 -Dic_aloroh_ __ne ND 12 ug/L
1,2,4-Tric_ orok_.nzene ND 150 ug/L

He_achloroh_tadiene ND 42 ug/L

Preliminary - Data Evaluation In Progress
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Volatile organics by GeMS - EPA T014

_ lient Name: OHM Remedianion Services Corporanion
.ient ID: 18708 -407 _

ID: 135590-0002-SA

Manrix: AIR Sampled: II DEC 98 Received: ii DEC 9B
.... Aunhorized: ii DEC 9B Prepared: N/A Analyzed: Ii DEC 98

Inetrumenn : GC/MS-A Dilution: 25

Parameter Resu!_ Qualifier RL Units

Dichlorodif luoromethane ND 0.25 ug/L
Chloromethane ND 0.20 ug/L •

•• i, 2-Dichloro-l, i, 2,2-

tetrafluoroeth_ne ND 0.3 S Ug/L

Vinyl chloride ND 0.13 ug/L
_ Bromoma_ha_e ND 0.20 ug/L

Chloroet.hane ND 0 ,28 ug/L
Trichlorofluorumethane ND 0.28 ug/L

1, l-DichloroeUh_ne 0.34 0.2 o ug/L
Carbon disulfide ND 0.78 u_/L

• I, I, 2-Trichloro-l, 2,2-
trifluoroethane 26 0.38 ug/L

Acetone ND 0.60 ug/L
Methylene chloride ND 0.17 ug/L

trans- i, 2 -Dichioroethene ND 0,20 u_/L
Methyl t-butyl ether ND 0.90 ug/L

1, 1 -Dichloroethaxle ND O. 20 ug/L
Vinyl acetate ND 0.88 ug/L

-is- I, 2 -Dichloroethene ND 0.2 0 Ug/L
-Buta/Ione ND 0.72 ug/L

_ .nloroform ND 0.24 ug/L
i, 1, l-Trichloroethane ND 0.28 ug/L

Carbon te_rachloride ND 0.32 ug/L
Benzene ND 0.16 ug/L

1,2 -Dichloroethane ND 0.20 ug/L
TrichloroeUhene _0 0.28 Ug/L

i, 2 -Dichloropropane ND O. 23 ug/L
• Bromodi chl or_meth_ e ND 0.32 ug/L

cis -1, 3 -Dichloropropene ND 0.23 ug/L
4 -Methyl -2 -pen_anone ND 1 -0 ug/L
Toluene ND 0.48 ug/L

.... tr,n_ -i, 3 -Dichloropropene ND 0.23 us/L
1,1,2 -Trichloroethane ND O. 28 Ug/L
Tetrachloroeth_ne ND 0.35 uglL
2-Hexanone ND 3.0 ug/L

.... Dibromochloromeuhane ND 0.42 ug/L

- 1,2 -Dibromoethane (EDB) ND 0.38 ug/L
_l orob___ene ND 0.23 ug/L

Rthylb_ __ue _ • ND • -_•• 0.22 • •u_/L •
..... Xylenes (total)" ND ;_'_.... 0.22 -- _ug/L -c _

Styrene ND ...... _ 0.21 ug/L .....

Br_m_form L ND 0.52 • ug/L .... _=_
l,l,2,2-Tetrac/Lloroethane ND =__ _'_i-" 0.35 - ug/L -;: ---

.... Benzyl c_] oride ND " 1.3 us/L >.- " _ -T.

4-Ethyltoluene ND 0.2S : ug/L _.......
1,3,5-Trimethylbenzene ND _ 0.24 ug/L _ ._

,b= _ot D=tec_ed

_._: Preliminary - Data Evaluation In Progress
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Volatile Organics by GCMS - EPA TO14 (cont.)

_._ lient Name: OH_ R_media_ion Services Corporauion
_lient ID: 18708-407
LAB ID: 135S90-0002-SA

Maurix: AIR Sampled: Ii DEC 98 Received: Ii DEC 9B
Authorized: II DEC 98 P=epar=d: N/A Analyzed: II DEC 98

Instrument: GC/MS-A Dilution: 25

Paramener Resul_ Qualifier ILL Units

1,2,4-Trimethylbenzene ND 0.24 ug/L
1,3-Dichloro_enzene ND 0.30 ug/L *

-_ 1,4-Dichlorob_zene ND 0.30 ug/L

1,2-Dichlorobenzene ND 0.30 ug/L
1,2,4-Trichlorobenzene ND 3.B ug/L
HexachlorobuUadiene ND 1.0 ug/L

.l

_D _ Not De_ected
'_._-" Preliminary - Data Evaluation In Progress
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Volatile Ol_anics by GCMS - EPA TO14

\

____ _t Name. OHM R_ation Services Corporation
ent ID- 18708-431 <

LAB ID: 135702-0002-SA

Matrix- AIR Sampled: 21 DEC 98 Received: 21 DEC 98

Authorized: 21 DEC 98 Prepared: N/A Analyzed: 21 DEC 98
Im_urument : GC/MS-B DiluUion • 67

Parameter Result Qualifier RL _nius

Dichlorodifluoromet_- ND 0.66 ug/L

ch !oro_ethane ND 0.5 S ug/L
1,2 -Dichloro- I, i, 2,2-

te_rafluoroethan_ ND 0.93 ug/L
Vinyl chloride ND 0.34 ug/L

130_omomet_ _e I_D 0.52 ug/L

..... Chloroe thane ND 0.73 ug/L
Tri chlorof luorome thane ND 0.73 ug/L

1.1 -Di_] oroethene 1 -4 0.53 ug/L
Carbon disulfide I_D 2.1 ug/L
I, i, 2-Trichloro- I, 2, _-

trif luoroethane 120 !. 0 ug/L

Acetone ND 1 -6 ug/L
Menhylene chloride ND 0.46 u_/L

trar_-i, 2 -Dichloroethene ND 0.53 ug/L

Methyl _-butyl ether ND 2.4 Ug/L
1, 1- Dichloroetha_e ND 0.54 ug/L
"*inyl acetate I_D 2.3 u_/L

s-l, 2 -Dichloroe_hene ND 0.53 ug/L

But axlone ND 1.9 ug /L
_Chloroform ND 0.65 u_/L
1, !, 1- Trichiol_Deuhane I_D 0.73 ug/L

Carbon nctrachloride ND 0.87 ug/L
Benzene ND 0.43 ug/L

i. 2-Dichloroetha/_e hiD 0.54 ug/L

Tri chloroethene 82 0.73 ug/L
i, 2-Dichloropropane ND 0.61 ug/L

Bromodichloromet/%a_e ND 0.87 ug/L
ci s -I, 3 -Di chloroprop_ne ND 0.6! ug/L

4 -Methyl -2-pent anone ND 2.7 ug/L
Toluene ND I. 3 ug/L

- tr_--l, 3 -Dichloropropene ND 0.61 ug/L
I, I, 2 -Trichloroe_hanm ND 0.73 ug/L

Tet rachloroethene 1.4 0.93 ug/L
2-Hexanmne ND 8.0 ug/L

I_ibromochlorc_ethane ND 1.1 ug/L
I, 2-Dibrcmoer_hane (EDB) ND 1.0 ug/L
Ch ]orobemmene ND 0.61 ug/L

Ethylk_ vene ND 0.58 ug/L
Xylcnes (toual) ND 0.58 ug/L

Styrene ND 0.57 ug/I._
Bromof orm ND 1.4 u_/L

1. I, 2,2 -Terra,b3 oroer_hazle ND 0.93 ug/L
Be_zyl chloride ND 3.5 ug/L

4-Ethyltoluene ND 0.66 ug/L
1,3,5-Trimer_hylbe__ene ND 0.65 ug/L

_D _ Not Detected

Preliminary - Data Evaluation In Progress



volatile Organics by _ - _A TO14 (cont.)
/

_'_/ient Name: OHM Remed/a_ion Services Corporation
Clie_t ID= 18708-431
LAB _I3; 135702-0002-SA

Matrix: AIR Sampl_- 21 DEC 98 Receive_= 21 DEC 98

.......Aur.ho_-iz_; 21 DEC 98 Prepared: N/A Analy_ed: 21 DEC 98
Insnrumenu : GC/MS-B DiluEion: 67

Parameter Reauln G"_,+_Iifief RL Un/ts

1,2,4-Trimethyl_u_z,:ne ND 0.6S uS/L
1,3-Dichlorobenzene ND 0. SO ug/L

• • 1,4-Dichlorc_ez_ene ND 0.80 uS/L

1.2-Dichlorobenzene ND 0.80 ug/L
l, 2,4-Trichlorobenze-_- ND 10 ug/L

..+ H_wachlorobutadiene ND 2. S Ug/L

_.._:_ = Not Detectz.::l

Preliminary - Data Evaluation In Progress
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