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Factors I nhibiting Groundwater Restoration

Source: Charsky, (2007)

» Hydrogeologic

» Complex sedimentary deposits

» Aquifers of low permeability

» Certain types of fractured bedrock

» Contaminant related

> Potential to become sorbed onto or lodged within soil or rock comprising the
aguifer

> Difficult to locate or remove and extensive volume or limited access to
contamination exists




SitesWith TIW Determinations
Source: Charsky, (2007)

» TIW isone of six reasons for an applicable or relevant and appropriate
requirement (ARAR) waiver under CERCLA (TIW Guidance, 1993)

»DNAPL isdifficult to locate and capture dueto its ability to sink to the
bottom and move to deeper areas of the aguifer

» Fractured bedrock sites

»Nearly impossible to intercept and capture contamination at all fractures
and openings




Basis for TIW
Source: Charsky, (2007)

» Presence of DNAPL or fractured bedrock are not by themselves sufficient
to justify a TIW determination (TIW Guidance, 1993).

» The TIW determination needs to be made on a contaminant specific basis
and on a media specific basis for cleanup standards contaminant-media.




NSA Mechanicsburg, PA
Background

» 1994 Placed on National Priorities List (NPL)

=Site 3 (Burn Pits 1 & 2) used for disposal of liquid wastes from 1940’'s to
1977 used for disposal

= Soil and groundwater impacted, chlorinated VOCs
=Dye tracer testing used to confirm flow through karst conduits

» Midtolate 1990's— Removal Action

= Excavation of burn pits and offsite disposal of 47,000 tons of source
material down to bedrock surface (see next slide)

» 2000 — Post-removal action soils ROD
=|nstitutional controls (deed notice and land use restrictions)




Burn Pit Excavations




Background (con’t)

2004 — Site 3 Groundwater ROD signed prevent exposure to contaminants
» Prevent migration of contaminants in groundwater to surface water

» Treat/control free and residual product, unlessit is deemed technically
Impracticable to do so

» Meet Preliminary Goals (PRGs) and Maximum Contaminant Levels
(MCLSs), unlessit is determined technically impracticable to do so




Background (con’t)

» Remedia approach selected in the ROD to address the Remedial Action
Operation (RAOs) included:

= Prohibition of groundwater use (LUCs)

= |[n-situ chemical oxidation (hydrogen peroxide/chelated iron catalyst)
over 40 injection points in source areas at multiple depths

= Post-injection monitoring

» 2004 — Navy implemented two phases of chemical oxidant injection
activities total of four rounds totaling 194,071 gallons

» LUCsIn are place, data indicates the site/plume is stable and under Navy
control within NSA Mechanicsburg boundaries




Basewide Geology

» Folded, faulted,
fractured, dense
microcrystalline
carbonate rock

» Groundwater flow

through interconnect
fractures %ﬁ




Current Status

» Significant contaminant levels remain despite soil removal, and
aggressive in-situ chemical oxidation program.

» Effectiveness of chem. ox. injection at Site 3 was limited

» Short-term spikes in concentrations after drilling activities suggest that
pockets of NAPL are still present at depth.

» Some contamination islocated in inaccessible locations, 1.e. tight, dead-
end fractures, and has diffused into the rock matrix at depth.




Current Status (con’t)

» A long term groundwater monitoring program has been in place since
2004

» Sampling of selected wells, groundwater flow evaluation, and
contaminant trend analysis

» Dueto the persistent presence of VOCs at levels above cleanup goals, the
partnering team is working towards a Post |mplementation (TIW) for
deep groundwater

*  TIW walvestimeframe for attaining cleanup levels

= TIW does not eliminate the need for plume containment




Matrix Diffusion

Source: Newell, (2012)
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Factors Supporting a Technical
| mpracticability Waiver

» Complex hydrogeology: folded/faulted rock

»Bedrock generaly tightly fractured, especially at depth (>300ft),
limiting contaminant accessibility

» Historical/current presence of NAPL

» Persistence of contamination in source areas despite aggressive
IN-situ treatment

» Matrix diffusion
» Projected cleanup well past ROD estimate of 10 yrs

» Data showing stable plume footprints, and lack of sensitive
receptors




2011 TIW Technical Meeting Summary

»|ssues identified by the partnering team, remaining data gaps

= Additional deep wells needed around former burn pit 1{ spatial
three-dimensional area} (Tl zone)

= Additional water level data needed to better understand
groundwater flow patterns

» Potential Path Forward

= Propose MNA (outside Tl zone) remedy through a ROD
Amendment

» Pursue a Post Implementation (TIW) for deep groundwater
portion of the aquifer




2011/2012 Vertical Plume Delineation

SO3MBED1 SO3MB3D2
SO3MBES02 SD3MB3D3 |[SO3NME3DT EO3MT3] Bo3uz3 0318 D3MO
SO3M48 |[SAERE0|E0IEa E03zg COZM2A  [[SO3MB401/] SO15]
SO3MB40DZ
SOUTHWEST NORTHEAST
A 38.32 A'
4404 = e 44
4207 ) - 420
3 waaner —
4007 Rz \SILT\" SANDY ¢LAY MTH 400
380+ LMESTONE FRAGMENTS C 380
360 - 360
3407 340
320 320
3007 4. b -300
280 1® 280
2604 180.0 260
240 - rwlhgoo 040
2207 w130 GRAY UIMESTONE,/ DOLOM TE 2085 [22D
2004 o WTH CALCITE VEINGS Conn
1809 1B wlz4s5 180
1807 2508 250.0 ~160
1407 140
120 -120
1007 C100
807 B0
80- B0
MONITORING WELL
CR BORING MUMBER 50348
NOTES: a 100G 200
GROUND SURFACE ELEVATION Cl:]: 1. WATER LEVELS COLLECTED ON JUNE 4 2012 ey S—
Gﬂwn;ioﬁuzuﬂij:::gﬁ £11.57] Z. CONCENTRATION DATA AT SO3M72 FROM MAY HORIZONTAL SCALE: 1" = 100
15, 2012,
{FEET BELOW TQF OF CASING) 5. 2012 ) o -
WATER TABLE 3. ALL DTHER CONCENTRATION DATA FROM 2011
ANNUAL SAWPLING, B e —
TOP OF MONITORED T a——
INTERVAL (FT BES) 130 NG CHLOROBENZENE —_—  co-100 1080 VERTICAL SCALE: 17 = 100
108 CIS—1,2-DCE DRAWN BT DATE CONTRACT NOL
UTHOLGGIC CONTACT CIS-70, 700, 7000
{INFERRED BETWEEN BORNGS) 2, 188 TCE e Gi-s 50, 5% L SEQLOGIC CROSS SECTION A—A’ 2538
BOTTOM OF MONITORED Ve ve— 2, 20, 20D, 200D VOU CONTAMINANT PLUMES -
INTERWAL (FT BES) oo ND CARBOM TETRACHLORIDE _ opa4- 5, 56, 560 N B AT NAVAL SUPPORT ACTIVITY ey T
TOTAL BEPTH OF WELL ™ MECHANICSBURG, PENNSYLVANIA
OR BORNE (7T 8GS) . ssnoen | NUAFRAC ERlRr 3 |




Deep Well Yield Data
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Water Level Trends Shallow Aquifer
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Water Level Trends Deep Aquifer
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TCE Mode 30 years (Burn pit 1)

Source: Newell, (2012)
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TCE Model 100 years (Burn Pit 2)

Source: Newell, (2012)

Modeled and Detected Groundwater TCE Concentrations
(Location S03M64D3 and Surrounding Monitoring Wells)
100000 ¥
: *  Well S03M17
: = Well SO03M18
10000 E A Well S03M41 _ _ - _ _
— : ® Representative post-remediation concentration (2006-2011 data)
I s A - Modeled Concentration
"E" g . = Meodeled Concentration (+ 1 OOM)
R=] 1000 | :-_‘.'; - Modeled Concentration (- 1 OOM)
® iy — - = MCL (5 ug/L)
';=: -f . | wemeeas Remediatj{un (2004)
w] T ——
=
8 100 -—g—._ - - -
z . i
g 10 | ; - = '"“““------ﬁ----___________________“_““- ) o
o — g . i i e = e i e 1§ e e | - o e B N e —— . -
c - S
B Pooe T ——
o H ————
&5 : - =) Assumes no NAPL
1t e e —_.-....._..._______-‘_'-“_—A'H_‘_ P
0.1 -
-10 0 10 20 30 40 50 B0 70 80 ao 100 110
Years




TIW DEEP Zone (Proposed)
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Upcoming Activities

» Submittal of 2012 annual monitoring report for Site 3 (fall 2012)

» Site 3 water level study report (fall 2012)

» Site 3 TIW Evaluation Report submission (late 2012/early 2013)

» Ongoing groundwater monitoring, five-year reviews/LUCs

» ROD Amendment 2013




Summary/Conclusions

» This alternative endpoint is not a“do-nothing” solution, but does
recognizes what is practical based on scientific investigation

» Considerations:

=Cost Analysis

=Optimizing prior to assessing alternative endpoints

= Source treatment/mass removal to the extent practicable

=Containment, MNA (outside T1 zone), monitoring, and institutional
controls

» |_ong-term management of residual contamination
» Approach is protective of human health and environment

» Applicable under CERCLA cleanup program
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Questions ?

Contact Information

James M. Tarr, CPG, CG
Remedial Project Manager
NAVFAC Mid-Atlantic
9742 Maryland Avenue
Bldg. Z-144, Code OPTE 3-5
Norfolk, VA 23511

Email: james.tarr@navy.mil
Tel: 757-341-2009
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