Remediation System
Optimization

Brian Nicolson, P.E.
Orange County PRP



System Optimization

* Ensuring the RA system is most effectively treating
contamination
* Utilize data collected from O&M events to
determine effectiveness
* (Can be evaluated and applied at different stages of
remediation
- System Design
- Startup
- Throughout system operation




Why Optimize?

Uncertainty of where to target after system treating the target area
- Soil heterogeneity can cause contamination pockets that may be
difficult to reach.
- Some areas may be receptive to the remedial approach, while others
appear unaffected.
a.) Modify System?
b.) Change the remediation approach?
Potential savings on costs associated with O&M and sampling
The subsurface dynamics change with the implementation of remediation systems




RA System Evaluation

The facility status will vary when
the site manager receives a site.

. Involvement with SAR and RAP
phases

. Received at RAC/RA Startup

. Received during the continuation of
o0&M

. Currently in NAM/PARM with
apparent contaminant rebounding of
recalcitrant compounds




0&M Reports

Things to consider when reviewing
submitted O&M Reports

. 0&M Reports provide the information
needed to evaluate the effectiveness of the
remediation system

. Tracks the progress of remediation

. lllustrates the influence that the
remediation system has on COCs in the
subsurface

- Can be different than the RAP




0&M Reports

Important information found in
O0&M Reports

Reading/analyzing groundwater analytical
data
- Influence the Remedial system has in
the subsurface at key monitoring wells
Current system configuration
- Operational Parameters
Location of contaminant plume
- Comprehensive annual sampling
System run time




Reading/analyzing
influence data for key wells

* Dissolved Oxygen
 Pressure/vacuum measurements
 Groundwater elevation levels
 Location and levels of dissolved
contaminant concentrations




0&M Reports

Things to consider when evaluating
the performance of the remediation
system

. Check to see if the treatment points
are addressing the impacted zone

. Are the contaminant concentrations at
key monitoring wells reducing at an
acceptable rate

. Contaminant plume migration

. Groundwater contaminant rebound




Performance Control

Ways to optimize AS/VE system
performance

 Applied vacuums to the VE wells
and sparge pressures for AS wells

 Well configuration where the
vacuums/pressures are applied

 Isinfluence seen at the target
plume area?







A Brief Site History

 Site received during NAM sampling

e  AS/SVE system operational for 4 yrs. and
moved to NAM

e COCreboundoccurred and RAP Mod approved
for AS/BS/SVE

Currently operating for approx. 1 yr.
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Analytical Results = pg/l

B= Base Line NADC 100 400 300 200 NA 200 2 150 140 280 280 50000
K= Key Well GCTL 1 40 30 20 NA 20 0.02 15 14 28 28 5000
—— Screen Date Ethyl Total Total Total 1-Methyl 2-Methyl
Interval DTW Benzene Toluene Benzene Xylenes VOAs MTBE EDB Lead Naphthalene | Naphthalene | Naphthalene TRPH
10/23/06 139 05U 660 1200 4700 6560 044 U MNA MNA 220 98 170 12000
01/20/10 NIV 14.80 8.20 255 1230 1508 6.80 NA NA 039U 09 02U 3200
07721110 13.35 3.52 266 567 2360 3197 10U MNA MNA 78.2 24 36.3 5730
10/26/10 14.15 32.00 336 807 3100 4075 38.60 071U NA 47 19 24.0 MNA
01/24/11 16.16 20.50 365.00 177 22860 2830 10U 072U MNA 66.2 25 38.4 39380
ACUVE 04/26/11 15.95 05U 141 L 303 L 260 1104 10U 069U NA 15.8 18.8 136 4580
08/09/11 14.45 20.10 154.00 427 2100 2701 20.10 13U MNA 166 J 90.8.J 153 J 4260
- 01/10/12 NIV 12.10 137 L 124 L 1120 1393 10U 060U NA 22.8 199 29.8 4640
Remedlatlon 04/12112 17.63 12.50 144.00 198 1960 2315 10.00 MNA MNA 52.6 41.0 66.5 6190
0772312 15.71 13.60 113 L 422 L 28860 2874 727 NA MNA 63.4 16.5 26.0 3.850 L
10/22112 13.30 1.35 533 14.90 104 126 10U NA NA 4.2 1.8 25 329
01/16/13 16.28 071U 51.00 110 600 895 060U NA MNA 17.0 7.3 11.0 1100
06/07/13 15.52 071U 22.00 97.00 780 900 060U NA NA 15.0 16.0 220 1000
MW-15 10.5 - 20 50 09/06/13 12.65 071U 2.90 20.00 130 154 060U MNA MNA 6.8 8.9 12.0 370
12/06/13 15.00 071U 1.60 22.00 160 184 060U MNA MNA 9.2 12.0 17.0 630
01/21/15 13.59 0.20U 0.41 13.20 70 84 030U NA MNA 4.8 10.6 15.8 838
07/28/15 15.73 050U 051U 91.00 300 391 044 U MNA NA 43.0 29.0 35.0 3400
03722116 14.79 050U 051U 140 720 830 044 U MNA MNA 71.0 37.0 55.0 NS
05/27/16 15.61 10U 140 200 1300 1501 088U MNA MNA MNA MNA NA MNA
09/26/16 14.04 050U 051U 140 5390 730 044 U NA MNA 45 28 44 2000
01/09/18 14.39 025U 024U 95 280 375 044 U MNA NA 37 24 35 1300
04/08/19 15.14 0.25U 024U 110 310 420 044 U NA MNA 52 56 86 NA
ACTIVE 12/06/21 1413 025U 024U 30 48 78 044 U MNA MNA 13 36 56 1800
01/30/23 12.95 071U 072U 19 68 87 060U NA MNA 11 39 61 3,900 U
04/19/23 15.52 071U 072U 22 52 74 060U MNA NA 16 71 110 3,900 U
= 2 07/13/23 14.40 071U 072U 23 54 T4 § 060U MNA MNA 33 120 120 NA
RemEdfatIOH 10/18/23 12.68 071U 072U 57 15 207 060U MNA MNA 3.7 13 21 MNA

BTEX & naphthalene compounds for key well MW-15 have
been reduced to below their respective GCTLs




Analytical Results = ug/l

B= Base Line NADC 100 400 300 200 NA 200 2 150 140 280 280 50000
K= Key Well GCTL 1 40 30 20 NA 20 0.02 15 14 28 28 5000
Lscation Screen Date Ethyl Total Total Total 1-Methyl 2-Methyl
Interval DTW Benzene Toluene Benzene Xylenes VOAs MTBE EDB Lead Naphthalene | Naphthalene | Naphthalene TRPH
06/26/17 13.94 1.0 U 1.0U 300.0 80O 1100.0 0.88 U NA MNA 41 19 27 1,900
01/08/18 12.20 050U 048 U 180.0 1000 1180.0 088U NA NA 56 30 54 1,100
04/09/19 NM 025U 0.24 U 95.0 350 4450 044 U NA NA 27 18 28 NA
MW-21 8 - 18.00 12122121 12.25 0.25U 024U 28 14 42 0.44 U NA NA 3.91 26 4.1 240 U
01/30/23 11.74 071U 072U 23 50 73 060U NA NA 97 6.3 95 3,900 U
07/13/23 12.14 1.4 U 1.4U 100 160 260 1.2U NA NA 40.0 33.0 58.0 MNA
10/18/23 10.68 071U 072U 35 37 72 0.60U NA MNA 9.3 FEr 11 MNA
06/09/94 NM 1260 22000.0 2100 16720 42080.0 1000 U 0.02U 24 1140 260 550 36000
04/12/05 13.60 10U 23004 1000 3500 6800.0 10U 0.02U NA 320 74 120 1000
10/19/05 11.92 NA NA MNA NA NA NA NA 0.079 NA NA NA NA
09/26/16 14 .30 050U 14 190 &00 791 .1 0.44 U NA NA 24 i 10 1100
01/09/18 14 .65 050U 0.631 360 240 1200.0 0.88 U NA MNA 94 27 30 1500
MW 4 17.5 - 27 50 04/08/19 1541 050U 048U 400 &00 1000.0 0.88 U NA NA 93 20 27 NA
: 12/06/21 14.42 0.25 U 0.301 210 330 540.3 0.44 U NA MNA 20 54 8.2 2200
ACtiVE 01/30/23 13.21 071 U 072U 84 250 334 0.60 U NA NA 34 11 11 3,900 U
04/19/23 15.89 0.71 U 072U 65 51 116 0.60 U NA MNA 34 30 41 3,900 U
07/13/23 14 67 1.4U 1.4U 100 190 290 1.2 U NA NA 66 38 55 NA
Remediation L 10/18/23 12.99 14U 1.4U 240 510 750 1.2 U NA NA 200 140 210 NA

= MW-4 was not being sampled during the operation of the
previous remedial system.

= GW COCs are not reducing as consistently as MW-15 (notice
the screen interval of MW-4 is different than that of MW-
15).
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Observations

Current RA System appears to
effectively treat key MWs intersecting
the water table (MW-15 & MW-21)

Focus remedial efforts on the COCs in
depth of the screen interval of MW-4 (17-
27 ft BLS)

Determine if additional AS wells need to
be installed deeper (currently screened
at 28-30 ft BLS)







A Brief Site History

e SAR Approvedin 2010
e Source Removal conducted in 2010

e Approx. 8,000 tons impacted soil removed
RAP Approved for AS/SVE in 2011
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Brief O&M
summary

 AS/SVE system operational since 2012

e Most of the dissolved GW contamination
has been reduced to the shallow zone of
the surficial aquifer

* Remediation system effective in reducing
COCs to localized zones
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DO concentrations were
measured at 0.37 mg/L
for SMW-2R and 3.52
mg/L for SMW-15R.

Time to evaluate the
treatment well array to
see if influence can be
reached for SMW-2R.
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* [ntermediate zone
appears to have been
remediated

e |MW-36R has been
highlighted.
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Figure depicting the
dissolved oxygen
concentrations for the
intermediate zone.
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SMW-2 6-16/7-17 | 1029719687 KM 48000 T2000 4800 28000 152800 - 0.0023 B -
21231988 NM - - - - - - - sou
SI32005 1035 13400 D 18900 D 1160 D 13360 46820 4.6 0.063 11 395D 859D 1900 | 19,900 D
41002007 13.32 7634 8380 457 13958 30429 30.67 - - 292 125 333 -
SI2712009 11.05 13700 22000 3 24900 60901 gau - - 135 43.8 [ES | -
SMW-2R M6/2011 1341 35500 D 62300 D 33500 10000 D | 111530 | 46U - - 1070 1210 | 283D | 51100D
Baseline 6132012 MM 1.2 ft of free product
1172012 11.25 253000 53800 3580 17600 103960 | 210U - - 509 101 224 37,300
2112013 13.22 15400 41900 4530 25700 g7580 | 110U - - 338 54.8 96.5 34,800
SIE2013 1287 6150 21400 J0an 22500 53130 53U - - 1260 154 440 19,900
81972013 12.30 1610 4910 B69 &T00 12789 1mu - - 225 BR.T 127 16,200
262014 1488 968 T050 852 G560 15430 | 020U - - 155 47.9 hT.4 12,100
S04 1383 KT 46610 548 4420 10007 | 020U - - 101 27 B 46.2 10,900
81412014 12.02 K 1 3910 h24 3780 8603 10U - - 107 205 15.2 10,200
1172002014 1321 666 4170 380 3600 8826 10u - - 127 32.2 48.7 10,200
21712015 11.13 109 909 146 1340 2504 30U - - 3.7 10.4 16.1 6,480
B= Base Line NADC 100 400 300 200 NA 200 2 150 140 280 ZB0 50,000
K= Key Well GCTL'S 1" 40 a0 20 M, 20 0.0z 15°* 14 28 28 5,000
Locatian Scraan Eenys Tora Toea: Toea: Mapira- | Matngt | Mazny
lne. Dt OTW Banzana | Toivens | Barcens | Xyimnas VOA | MTBE EDB Lana anp. 1 | nap.2 | TRPH
SMW-2R 5/18/2015 14.63 123 533 4.8 531 12518 | 3.0U - - 5.6 0.98 0.99 3,590
Cont. 8/19/2015 10.55 41.8 341 28.7 410 8215 | 15U - - 114 26 as 4,840
1112372015 | 1095 169 854 127 1070 2220 15U — - 53.9 10.9 17.0 6,590
2/18/2016 10.85 53.8 241 454 513 8532 | 050U - - 19 35 45 2,600

H24/2016

13.06

334

274

834.3

020U

13U

13U

5,400

BI26/2016

11172016




IMW-36 | 3135 /35-4p | S5/12/2006 11.14 5670 2170 533 2394 10767 | 1030 0.089 — 54.8 5.60 225 2,702
4/10/2007 13.26 15530 11150 1294 8163 36137 | 1408 - - 87.1 232 47.4 -
5/28/2009 12.60 27300 33800 3300 16300 BOTOD | 5160 - - 214 28.31 52.2 -
IMW-36R 3162011 13.74 13500 D | 10800 D 945 D 52000 | 30448 | 767D - - 334D 5.29 9.02 150 U
Bazeline 6/13/2012 15.82 5900 5000 658 3530 15088 | T78.71 - - 51.8 9.8 16.3 6,090
11/712012 11.55 5420 2260 725 3910 12315 | 6231 - - 79 10.6 18 5,580
21112013 13.58 95.1 21.2 45 19.1 139.9 86.3 - - 0671 D38U | D38U 769
5/6/2013 12.86 18.4 1.2 1.1 211 28 25.8 - - 0431 038U | 033U | 140U
8192013 12.65 12.3 0511 0551 0951 14.31 185 - - 0761 038U | 038U | 140U
2/6/2014 15.10 4.3 020U 0.381 0.66 U 4.68 32.9 - - 033U | 038U | 038U | 140U
5/712014 13.81 4.8 020U 028U 0.66 U 48 28.3 - - 038U | 038U | 038U | 140U
8142014 12.31 3.5 020U 028U 0.66 U 35 10.2 - - 032U | 032U | 032U | 140U
11/20/2014 | 1349 10 020U 028U 086 U 10 18.9 - - 032U | 032U | 032U | 140U
21712015 11.33 24 D.40U 020U 051U 24 26.7 - - 033U | 033U | 033U | 140U
5182015 19.24 0.581 040U 020U 051U 0581 23.7 - - 13 031U | 031U | 140U
8/18/2015 10.41 020U 040U 020U 051U NCD 2.1 - - 032U | 032U | 032U | 140U
1102412015 | 11.31 020U 040U 020U 051U NCD 445 - - 0541 032U | 032U | 140U
2/18/2016 10.91 2.3 0.20U 0.25U 0.56 U 2.3 34.4 — — 0.351 032U | 032U | 140U
B= Base Line Fnaoc T o0 [ 400 [ 300 ] 200 [ NA | 200 | 2 | 1s0 | 140 | 280 | 280 | 50,000 |
K= Key Well GCTL'S 1% 40" 30" 20 NA 20 0.02* 15°* 14 28 28 5,000
Locatian Seraan Eeny Tetar Tata Tata Maprra- | Matngt | Mazny
Ine. Data OTW Banzana | Towens | Banzens | Hytanas VOA MTBE EDB Lans tana rup. T | nap.2 | TRPH
IMW-36R 512412016 13.16 0521 0.20 U 025U 0.56 U 0.52 3.3 - - 0421 032U | 032U | 140U
Cont. BI26/2016 14.41 0.511 0.20 U 0.25U 0.56 U 0.51 43.4 - - 0.32U 032U | 032U | 140U
111172016 020U




Adjusting treatment
point operation

* The number of
treatment points of the
remediation system were
reduced to target the
area of residual
contamination located at
monitoring well SMW-2R
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DO concentrations have
improved in the vicinity of
monitoring well SMW-2R

Figure illustrates DO conc.
of 7.49 mg/L in SMW-2R
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Additional Assessment

Rebounding in monitoring well IMW-36R

Seven additional intermediate monitoring
wells were installed to an approximate
depth of 40 ft BLS

One deep monitoring well installed to a
depth of 70 ft BLS for vertical delineation

The additional assessment gave a more
accurate depiction of the current
groundwater contamination due to the
rebounding. Also provided the new target
area to focus remedial efforts
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IMW-43 boring log
indicates OVA spile around
15-20’ bls and around 35
bls

Clay found at 36’ bls to
end of boring

Page | of 1

Borng/Well Number: [Permmit Humber, FDEF Faclity ldentification Number:
_ IN43 X /622973
fte Name: [Borebole Stant Dae: 2 JE T} [Borchole Start Time: [ 228~ T A W roa
FDOT Leesburg Eoanue: 2/5/19 Eod Time: 38 45~ T am Wrne
tal Contractor: Ceologist/Logger Name: |Emvironmental Techaician's Name:
Esl Ben Marshall Soolt Hooker
Drilling Company: Pavemen: Thickness {inchesk:  |Borehale Diamneter (jnches): Bmube%{ﬁﬂh
FDS -
Drilling Methadis): [ ppurent Borehole DTW fin fret |Messused Well DTW (in fecs afler | OVA (Hist model and check type:
MH“';::E;W“’“ ot soll okiase cenmad] /4. wrsier rechirges in well): Tiger-PID I Ao F po
Dispasition of Drill Cuttings [check mefhod(s)) VW hiorm W opread [ Bkl T Stockpile - Ommer
escribe if other or multiple rems are ehecked:_acfCly" [/ maderd | spredd aver ¢
Rorciiote Completion (check oney: W Well [~ Grow [~ Dentemite [ Backfill © [ Other (describe)
o Lab Soil and
E E i\ 5 E Groundwater
{|i HH SRR I 1
5; i'? 3 E- = g E ? wnd sther remarks) B and depth or
= = ; - = E T;E
;ﬁ o ||V (WA o ; %Kmﬁwwd S| 9
i DA 0| Park broum Sdnd (o
nh- | sy | |
1820 5| 4 n{fe w'ﬂ,}j
—_— 0 ¥ 0o
S| wmc fing sdnd,
- LT)] »| As above b4
w3 )zl s Wiy, wkihf..mnimﬂ“h i1
- || g Greeen) v [
Lol
Ti 'L'DE%N 26 Ethls |a
{viﬂlum nehoe

Sarcphs Type Ceds: PH - Post Hole, HA = Hand Auges; 85 = Split Spoca; ST~ Shelby Tube, DF = Direct Pusk; SC = Sonic Core; D = Drill Collings
Moistare Confent Codes: D =Dry; M= Mot W="Wer, 5= Sarurated
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IMW-43 Soil Cores (taken 2/5/19)




i T

Soil Staining at
~15-16 ft bls

IMW-43 Soil Staining at 15-16 ft bls (taken 2/5/19)




Page | of 2 Fage 2 of 2

118 [ ¥ |Ofange ¥ gy ey ul same Fined e,

|San

e e Ty e AT T [BoringrWeil Number: FDEP Facillty [dentification Number: [ Sitc Name: Burehole Start Date: 1
DMMA-51 3608622673 DMw-51 35/8622973 FDOT Leesburg End Dase:
i x ; I . : Lab Soil and
Facility Mame: Borehole Starl Date: _3&/ Borchole Start Time: /a0 O L=m [ oem E‘ %E ;” ei- E = < 3 = 5 Groundwater
FDOT Leesburg anug’;/y 7 End Time: 4520y [0 AM v HER E'} E-ﬁ H i & -4 Sample Description =] § Samples (list
nvirenmental Contralor: Crenbogist's Name: Enrvironmental Technician's Name: = |2 H 5 2 3 = (nclude graim size bascd on USCE, odors, staining, ‘%’ 7~ | ssmple number
Earth Systams G . e St 5‘ if 1= :..g 2 g = g and other remarks) § z and depéh or
[Dnilling Company: Pavement Thickness (Inches): | Borehole [Bumeter (inches): Barchale Depth (feet): i o g E Im':r“.
Prefermed Driling A 2 ¥ 70 =
| Drilling Method(s): Apparent Barshols DTW [in fest Well TW (in feet afier  [OVA (Tist model and check type): s boies 6,
PHISC fram soil meéstare contenty /5'::_ waser rocharges in wellf Tiger FID W riD # __ imect fo ns e
Disposition of Drill Cuttings [check method(s]]: #Dum [7 Spread [0 Baskfill [ Stockpile [ Other 8070 ?I | 70 |Lrmatidane. i
(elescribe {f other or multiple ftems are cheoked): Mé ffMjﬂ_ﬂ“
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* LE E-E i Z g 3 = {inclnde grain size hased on USCS, ndors, staining, | 2 1 sample Husber N
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Sumple Type Codes:  PH =Fost Hobe, HA = Hand Auger, 5= Split Spoor, ST = Shefhy Tube; DI = Direct Push, S = Sanic Core, DC = D] Crattings:
Moisiare Content Codes: D= Dry; M = Moist; W ="Wet 5 = Sawrated

Sampls Type Codes: PH = Post Hole, HA = Hand Auger, 85 = Sphi Spoon; ST = Shelby Tube, DF = Direct Push; SO = Sanic Care; DC = Drill Cantings.
Maoisture Content Codes: b= Dry; M= Maist; W = Wet, 5~ Saturated



DMW-51 (55-60 ft bis) DMW-51 (60-65 ft bls) DMW-51 (65-70 ft bls)

DMW-51 Soil Cores (taken 2/4/19)
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RA System
Adjustments

. Additional monitoring points have been included in
the AS/SVE well array to further remediate the
contamination discovered in the intermediate zone of
the surficial aquifer

. A RAP Mod Scope of Work was generated for the
potential addition of sparge points to address the
areas in the subsurface that are not receiving
influence from the current treatment network




* The AS/SVE well array was
increased to further remediate
GW contamination discovered
In the intermediate zone of the
surficial aquifer
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System Optimization

Takeaways

Evaluating the effectiveness a remediation
system has on subsurface contaminationis a
dynamic process

It is important to utilize the information
received from O&M reports to make changes

needed for system optimization

Ask questions
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