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Burton Island, 1937




Burton Island, 1954




Berms were built from ash and dredge spoils.
Excess wag&}h into Indian River or Island Creek.







~The disposal resulted in the elevation of the

“ground surface by about 15+ feet over most of -

~the island, and the wholesale conversmn of |
= tldal marshes and ﬂats to upland...
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though the native salt marsh cordgrass (Sparttna
alterniflora) still survives in fringing wetlands ‘r—gaund__ <5
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SIRB suggested g®nstruction of eroWontrols as an Interim ;
Action under HSCA However, NRG/IRP)was concerned about. / ;
the ‘possibility of h’a\nng to undo thistwork as a resplt of a future

"Pinal PTan
/

Subsectlon 8/3(2) of the DRGHSCQ states '

ih:“liegzrtment may det‘ermi%\that exis
the equivalento all OF pC

’mvestlgatlon

The parties decided thatithe Facility Ev ?

designed to satisfy the more rlg(t);ﬁ1
Upen-review by SIRB, all or part o | e declared to

be equivalent to an RI.

Therefore, sediment sampling was more comprehenswe than
would be the case in a normal FE. '




Upon review of the FE report, SIRB found that for OUs 1
and 3, the FE was sufficient to constitute an RI, allowing
a saving of a major step in the HSCA process and of at
least a year’s worth of erosion. A Proposed Plan was
issued calling for construction of the erosion controls as
the remedy for OU1 and No Further Action (based on low
human health risks) for OU3.

Following a public hearing, a Secretary’s Order was
issued approving the Proposed Plan as written. The Final
Plan was signed on August 1, 2008, and the OU1
remediation was performed by NRG’s contractors during
the winter and spring of 2008-2009.




Facility Evaluation

Cilossziny




Arsenic

DNREC Default Background
Standard for soil

11 mg/kg




Arsenic

DNREC Uniform Risk-based Standards (URS)

For protection of human health (URS-HH):

Ground Water (for screening purposes)

0.50 pg/L
(EPA MCL = 10 ug/L)

For protection of the environment (URS-ENV):

Surface Water
3 pg/L

Sediment

8 mg/kg

Surface Soil

10 mg/kg




Operable Unit 1

Shoreline sediments

26 samples collected from the top 6":

No organic chemical contaminants (VOCs,
SVOCs, Pesticides, or PCBs) detected in
DNREC screening or in confirmatory
samples sent to a commercial lab.

21 metals detected, including 9 identified
as preliminary Constituents of Potential
Concern (COPCs) for either human or
ecological receptors.




Constituents of Concern

following risk assessments

OU1 [Shoreline] Sediments

Arsenic (26 of 26 samples, 1.6 to 160 mg/kg)
Barium (26 of 26 samples, 1.9 to 163 mg/kg)
Selenium (7 of 26 samples, 1.2 to 4.9 mg/kg)




Operable Unit 3

Offshore sediments and waters

26 offshore sediment samples collected (20’ offshore from each
of the 26 intertidal zone [OU1] samples, from top 6"):

— No VOCs, SVOCs, Pesticides, or PCBs detected in screening or
confirmatory samples.

— 20 metals detected, including 10 identified as preliminary
COPCs.

8 surface water samples collected:

— No VOCs, SVOCs, Pesticides, or PCB’s detected in screening or
confirmatory samples, except for a single detection of
heptachlor epoxide in a confirmatory sample.

— 16 metals were detected, including 3 identified as preliminary
COPCs.




Constituents of Concern

following risk assessments

OU3 [Offshore] Sediments

Aluminum (26 of 26 samples, 1340 to 18,200 mg/kg)
Arsenic (26 of 26 samples, 3.2 to 37.4 mg/kg)
Barium (26 of 26 samples, 7.6 to 148 mg/kg)
Cobalt (26 of 26 samples, 0.85 to 11.8 mg/kg)
Copper (26 of 26 samples, 2.4 to 39.4 mg/kg)

Mercury (25 of 26 samples, 0.03 to 0.26 mg/kg)
Nickel (26 of 26 samples, 2.2 to 26 mg/kg)
Selenium (7 of 26 samples, 1.9 to 3.4 mg/kg)




Constituents of Concern
following risk assessments

OU3 [Offshore| Surface Waters

Arsenic (5 of 8 samples, 3.2 to 14.4 ug/L)
Barium (8 of 8 samples, 44 to 73.4 ug/L)
Nickel (4 of 8 samples, 2.9 to 5.8 ug/L)




Assessing the potential risks
posed by OU1 and OU3

e A Human Health Risk Assessment (HHRA) and a
Screening-Level Ecological Risk Assessment
(SLERA) were performed for the site by Shaw as
part of the FE.

The HHRA was reviewed by SIRB.

The SLERA was reviewed by SIRB’s consultant, the
Louis Berger Group.




Human Health Risk Assessment (HHRA)

How is health risk assessed?

Based on extremely conservative assumptions (“Err on the
side of caution.”)

Uses multipliers to account for uncertainties
Separately for cancer and non-cancer risks

Calculated separately for each exposure pathway, then
combined

Compared to established DNREC criteria:

— Cancer risk less than 1 case in 100,000 adults (1 x 10-°)
meeting the exposure assumptions

— “Hazard Index” less than 1 for non-cancer risks

Reviewed for reasonableness in light of uncertainty factors
and conservative assumptions.




Human Health Risk Assessment (HHRA)

Exposure Pathways for OUl1 and OU3

 OU1 is private property, restricted to occasional
access by plant personnel, who are protected by
plant and OSHA health and safety requirements.
The remedy (erosion control) will isolate the
contamination from contact with people (including

trespassers).

OU3 is waters and underwater
(subtidal) land, with routine exposure

to contaminants only plausible for
recreational anglers and those who {
may eat fish or shellfish caught here. (
(Taking of shellfish in the plant area is

currently for reasons
unrelated to the plant and landfill.)




Human Health Risk Assessment for OU1

Trespasser on OU1:

Risk was not quantified because there is no
evidence of trespassing, and because the
remedial action (shoreline stabilization)
would prevent trespassers from coming in
contact with contaminated OU1 sediments.




Human Health Risk Assessment for OU3

OUJ3 Risk Assessment Assumptions:
Recreational Angler

350 days/year for 30 years

Body weight
— Adult: 70 kg (141 1b)
— Child (1-6 years old): 17 kg (37 1b)
Fish ingestion
— Adult: 0.0175 kg/day

(~13.5 1b/year)

— Child: 0.0065 kg/day (~5 Ib/year)
100% of the chemical is absorbed
100% bioavailable




OU3:
Calculated Risks and Conclusion

Cancer risk: 5x 10 or 5in 100,000

Non-cancer risk: Hazard quotient <1

Conclusion:

Contaminated sediment is not a health risk
for recreational fishermen, when the
conservative assumptions are taken into
account.




Ecological Risk Assessment

Ecological risk is assessed in a similar
fashion, but there are important differences:

e Must account for
— Many species with widely varying traits and
behaviors
* Body size
* Biological differences

» Size of home range compared to exposure area
— Species’ position in “food chain” or “food web”:

plant, plant eater, meat (insects? fish? mammals?)
eater, omnivore, decomposer etc.

Can’t calculate for every species present

Little or no data available for many species and
substances

— Use species for which data is available as
substitutes for similar species or groups of species
(“feeding guilds”) that are actually present.

%
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The RI includes a
phased groundwater
investigation, to include
a “desktop” search of
available information,
development of a
Conceptual Site Model
for groundwater, and
installation of five new

monitoring wells (in
addition to the eight
installed during the FE).

If groundwater risk and
contaminant migration
pathways cannot be
delineated in sufficient
detail through this
work, SIRB may require
additional groundwater
investigation.




OU2 RI: Other lines of inquiry

Groundwater migration...
. ... to surface water?

. ... to deeper/regional aquifers (and potentially to drinking
water)?

“Soil” analysis (including uranium and thorium)
Airborne dust monitoring/modeling

Ecological investigation
. Vegetative /habitat communities
. Ponds at eastern end of island (proposed wetland mitigation)

. Ecological Risk Assessment

Human Health Risk Assessment
Trespassers (add to OU3 recreational angler risk)
Site workers

Possibly regional residential population, if indicated by results
of groundwater and air dispersion studies
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Because the operating plant area was also subject to erosion, NRG

decided to address both the plant and the ash disposal area with the
same project.

Areas of erosion were mapped as , , Or

Drawings by Shaw Environmental, Inc., from the Wetlands and Subaqueous Lands permit applicatio



First, the banks were graded. Different grading profiles

were specified depending on the degree of erosion.

SEVERE EROSION TYPICAL SECTION A
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Large “armor stones” ‘were placed, a few at a
time, to create a rip-rap bank. |
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| ~ most of fhe 1sIand (ThlS may change for Island Creek in 2013 when
DNREC begms requmng a 95% reduction in cooling water use.)




From ongoing observation of the
erosion control work, NRG found
that erosion was now occurring in
areas that had not been armored
during the original project. In the
summer of 2010, NRG applied for
a permit modification to perform
additional erosion control work in
the currently unprotected areas.

Since this work would involve
destruction of wetland areas
along the shoreline, DNREC’s
Wetlands and Subaqueous Lands
Section required mitigation to be
performed. NRG proposed
constructing new wetlands in the
vicinity of pools located in the
eastern end of OU2.




SIRB approved the additional erosion control work as
Operations and Maintenance (O&M) in September 2010.
However, SIRB withheld approval of the proposed wetland
mitigation site because insufficient data were available to
determine whether any contamination in the area might
pose a risk to wildlife using the area, or whether the
mitigation project would be an “attractive nuisance”
bringing wildlife in closer contact with nearby
contamination.

An initial determination may be
possible once the OU2 RI data are in
hand.

However, it may still be necessary to
postpone the mitigation project until
the OU2 remedial action is performed,
or to require the mitigation project to be
done at another site.
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What’s happening now?

i Remedial Investigation Report on OU2
| mcludmg Ecologlcal Risk Assessment As/
expected in, NovemlqerfDecember 20 1

s Natura\\Resource Daﬁiaée Assessment
|

*'/": \'i\\ \\ 7 /".-

s tl dl marsh at the Piney Point Tract of th,e
- I,As awoma)m Wildlife Area, about a mile =~~~ —— e
fEfn eam of the site, has been selected as the
e area for the ERA and the NRDA. >
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Primary natural resource injuries to be investigated:

. Loss of wetland and subaqueous habltat and reductlon in
| other related natural resource services

InJury to 1nvertebrates and posmbly ﬁnﬁsh

¥ ;'g,. Injury to terrestrial wﬂdhfe on the 1sland and potent1al loss
~ of upland habitat and ecological semcgs ‘due to OU2
remedial constructlon 2 \
‘ : J. [ ) | (- A
] 'Potentlal loss of shorethf habitat and services in perpetulty
~ \due to ou1 remedial qonstructlon '

/ :
o’ Dlmlmshed quahty ofxr creatmnal fisheries and other -

¥, outdoor pursulffs on sutrounding waters and lands-

‘Nonf-use semces and hedomc value
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Remedial process

e OU2 Feasibility Study... if indicated by the RI results.
(Evaluate remedial alternatives and select one.)

e Proposed Plan/Public Comment/Final Plan

¢ Remedial action




Feasibility Study (FS)

Initial Screening of Remedial Alternatives

» Effectiveness in meeting site cleanup levels

 Appropriate engineering practices based on
applicability, feasibility for the site and
reliability

e Relative cost




Feasibility Study (FS)

Detailed Analysis of Remedial Alternatives

Protection of public health and welfare and the environment
Compliance with applicable laws and regulations
Community acceptance

Compliance monitoring requirements

Permanence

Technical practicability

Restoration time frame

Reduction of toxicity, mobility, and volume (

of contamination
Long-term effectiveness 3

Short-term effectiveness




Operations and Maintenance

To insure the continued integrity of the remedy, a site-
wide Operations and Maintenance (O&M) Plan will be
required, including at least:

Monitoring of the erosion control structures.
Monitoring of the shoreline wetlands.
Monitoring of sediment contamination offshore.

Methods of securing the site to prevent public exposure to any
contamination.

Performance Standards for the above.

Requirements for timely corrective measures as needed.

Adoption of a Uniform Environmental Covenant restricting future
use of the site.
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Questions?

Contact

Greg DeCowsky

Environmental Scientist
gregory.decowsky@state.de.us

or

Tim Ratsep

Program Manager
timothy.ratsep@state.de.us

DNREC Site Inspection and Restoration Branch
391 Lukens Dr.
New Castle, DE 19720
302.395.2600




