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¥  Background
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Conventional EMNR

Sediment EMNR

Overlying water

-

10-30 cm thick clean sand
* lIsolates
* Absent or minimal binding capacity
* COCs bioavailable
* Marginal habitat for organisms
* Source is generally commercially

Overlying water

-

10-30 cm thick natural sediment
* lIsolates
* Natural binding capacity
* COCs less bioavailable
* Improved habitat for organisms
* Source is beneficial reuse of

uncontaminated dredged sediments

mined sand from upland sites

Comparison between conventional and natural sediment (s) EMNR, showing benefits

of using natural uncontaminated sediments with natural binding capacity
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v Complex Superfund site relying on multiple
remedies to meet cleanup goals

v Final Record of Decision (ROD) Sept. 2018
Primary COCs: PCBs, metals (incl. HQ)

Remedies include:
— Focused dredging
— Enhanced Monitored Natural Recovery (EMNR/ENR)
— Monitored Natural Recovery (MNR)
— Under-pier Activated Carbon (AC) Treatment

v Site selected (DU N-2) for this demonstration based
on proposed remedies of MNR/EMNR and low to Lecc

D Maintenance Dredging Footprint

moderate deposition rates e ener e

[ M Remedy Feotorint

. No Remediation Required Area
[ under-pier AC Treatment Area
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¢ Approach
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Optical backscatter sensor
—E =—

v Remedy and Recontamination - -
Assessment (RARA) arrays to evaluate cegiment S\ I gent ot
treatment performance in situ’ "V

— Concurrent evaluation of a range of
remedies

— Multiple lines of evidence including
physical, chemical, biological

Replicate treatment
microcosm tubs

— Direct measurement of
recontamination/recovery potential

— Low cost alternative or predecessor to
pilot studies

1Chadwick DB, Colvin MA, Davidson B, Rosen, G, Burton A, Moore D, 2017. Strategic Environmental Research
and Development Program. Remedy and Recontamination Assessment Array. SERDP SEED Project ER-2537.
Final Report. https://www.serdp-estcp.org/content/download/45146/421970/file/ER-
2537%20Final%20Report.pdf
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v 3 X 5 treatments
v Monitoring: 0, 2, 10 months h
Benthic

v Metrics: Community
— Bulk chemistry, total organic carbon, grain size -

— In situ passive sampling (PCBs and metals)
+ SP3™SiRem, Peepers, DGT

— Ex situ bioaccumulation (intact cores)
— Benthic community recolonization

— Sediment deposition (traps, ADCPs)
— Cap Stability/Sediment mixing (visual)

— Water Chemistry (In Situ Trolls, HOBO loggers)

Bioassay

Bulk Chemistry
Top3”=431L
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v Treatments
— Unamended (Control) site sediment
— Clean sand (QuikRete #1113)
— Low TOC: Dredged material from Confined Disposal Facility (Waipio Peninsula)
— High TOC: Dredged material sourced from West Loch
— AC: AquaGate+PAC™ mixed into top 2" of site sediment

Control (C) Clean Sand (S) Low TOC (LC) High TOC (HC)  AquaGate (AC)

e —
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v Collected and analyzed material from the contaminated site, DM stockpiles from prior
maintenance dredging, and in-situ clean sediments from typical West Loch dredging
locations

Sampling | ~cations
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Modified incremental sampling for DM stockpile representation
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¥ Deployed Arrays

’ Longitude
Chadwick et al. 2017

= 3 arrays (15 treatment cells)

= Placed within pink EMNR polygon (US Navy 2018)
adjacent to stormwater outfall south of Oscar Pier 1

= ~40 feet depth
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= Site sediment (Control) concentrations close to PRG, illlustrating why this site is
applicable for MNR/EMNR 11
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*Estimated based on recent studies. Note AC has significant greater binding capacity than natural TOC.
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Bulk Sediment Concentration (Top 3”) % Reduction from Control
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v Statistically lower concentrations (below PRGs) in both DM sediments and clean sand
v No statistical difference between control and AC treatment

*indicates statistically different from control
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T =2 months T =10 months
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Charts present 10t and 90t percentiles (whiskers), 25t and 75t percentiles (boxes), with numerical labels showing arithmetic mean. Outliers (not included in
statistics) shown in red with label.

v At both time points, Cfree PCBs in the treated sediments
much lower than the untreated sediment
v Cfree lower at T= 10 months compared to 2 months
— Untreated sediment, LC, HC, and AC lower by a factor of 3 to 5
— ENR lower by a factor of 13




SPAWAR

Y¢ PCB Cfree Reduction

Systems Center

PACIFIC
T=2 months T =10 months
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Charts present average (SD) % reduction in PCB Cfree from untreated. Within each figure, averages with the same letter are not statistically different (a = 0.05).
v AC performance is as expected with other lab and field demonstrations: ~90% reduction in availability
v HC is similar to AC in reducing PCB availability
v LCand ENR (Sand) less effective
v 2-and 10-month time points concur in terms of remedial efficacy
v 10-month monitoring indicates better remedial performance for all remedies, which were helped by an “MNR boost” of a

layer of cleaner sediment that deposited after the 2-month time period 16
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Ex situ Bioaccumulation Test on Intact Cores

= 28 day exposure

= Nephtys caecoides (polychaete)

= ELAP certified laboratory
specifications

17
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> All treatments significantly lower than Control (site sediment)
> AC performance is as expected with other lab and field demonstrations: ~90% reduction
» HC, LC, and Sand (EMNR) similar in reduction of PCB availability
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» ~2+ cm deposited sediment visually observed at 10 months
» Sediment trap deposition rate of 4.64 g/cm?/y of clean material, suggesting
MNR with minimal risk of recontamination by nearby sources
» Increased TOC and Fines on top of surface sediment treatment layers
» Similar to other recent observations at site (south of Oscar Pier 1)
» US Navy (2015), Chadwick et al. (2017)
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@ | o Activated Carbon
v Subset of intact cores sectioned for PCBs and metals o GO on
v 2-3 cm from each of Top, Middle, and Bottom based o St i
on visual layering observations S . Sediment Traps ’
v Suggests intact layering and improved surface N .
conditions after 10 months 8- 7 DII Q
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300- B

— abundance
é N

®— : - ; . v Annelids are deposit feeders and

Treatment Treatment may be adversely impacted over
short term due to AC

v Reduction in annelid abundance

v Only difference from untreated

sediment was a ~3X decrease in
— S abundance in the AC treatment (*)
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. i e metrics (more even and diverse
,a - g benthic community)
W T | s | | v DM performed similarly to sand
: . Treafment ) ’ ) . Treafmem ) ’ — Alltreatments had 2+ cm deposition
of relatively clean sediment at 10
months

*Significantly different from other treatments 21
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v
v
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<

RARA arrays successfully deployed & recovered with 5 treatments at Pearl Harbor site
Dredged material (DM) and Sand (ENR) both effective remedies (T=0 and 10 months)
Sustained reduction of PCB porewater concentrations, with HC DM similar to AC

DM treatments supported benthic community re-establishment

Moderate deposition of uncontaminated sediment suggests limited potential for
recontamination from nearby sources

RARA demonstration involved manipulation of DM (e.g. sieving)
Pilot scale demonstration using unmanipulated (not sieved) DM is warranted

Longer term (3-5+ years) evaluation at scale required to further gauge efficacy of DM as a
cost effective remedy to support MNR/EMNR

22
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Contact:
rosen@spawar.navy.mil
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