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Expectation Setting

« DEQ is providing high-level and general feedback on the pre-
meeting materials provided on January 20t.

* Our feedback is not comprehensive. We have had limited
time to review the information and prepare these slides.

» Our feedback will be provided primarily via a series of
examples intended to illustrate concepts. Where one GSA is
used as an example, the feedback also applies to other
GSAs.

 We have ~ 40 slides. DEQ will try to get as far as possible. If
time allows, clarifying questions may be asked at the end.
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Fundamental Shortcomings




DEQ has removed Site Wide Alts 2 and 3

» Consistent with OAR, DEQ may eliminate development or
evaluation of remedial action alternatives in the FS.

« DEQ’s comments on the draft FS required NW Natural to
remove alternatives 2 and 3.

» Site wide alternatives 2 and 3 are not substantively

different than alternatives 2 and 3 presented in the draft
FS.

 Feedback: Remove site wide alternatives 2 and 3.
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Statutory hot spot requirements
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Knee of a curve - defined

= WIKIPEDIA B ‘ Q, Search Wikipedia Search ‘
25 years of the free encyclopedia
Knee of a curve %A Add languages v
Contents  hide Article Talk Read Edit View history Tools
(Top) From Wikipedia, the free encyclopedia
Definiti . ) .
sHnens In mathematics, a knee of a curve (or elbow of a curve) is a point where the curve p—
Criticism visibly bends, specifically from high slope to low slope (flat or close to flat), or in the E =
~ Detection methods other direction. This is particularly used in optimization, where a knee point is the % B /ﬁ"d
Kneedle algorithm optimum point for some decision, for example when there is an increasing function and S 60% - /
Applications a trade-off between the benefit (vertical y axis) and the cost (horizontal x axis): the 2 40%d ¥
References knee is where the benefit is no longer increasing rapidly, and is no longer worth the E 20% 4
cost of further increases — a cutoff point of diminishing returns. s
= 0%
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Numb er of clusters

In heuristic use, the term may be used informally, and a knee point identified visually,

but in more formal use an explicit objective function is used, and depends on the

Explained variance. The "elbow" is indicated
by the red circle. The number of clusters
terms of the curvature or the second derivative. chosen should therefore be 4.
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particular optimization problem. A knee may also be defined purely geometrically, in
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*Costs presented in this table represent the costs for hot spot treatment only and do not include costs for any engineering, institutional, or Source controls
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Volume of Hot Spot Treatment vs. Cost - Former Tar Pond Area

Tar Ponds GSA Treatment vs Cost Graph

Graph implies that alternatives
are progressive. They are not.

DEQ previously commented that:

— The Tar Ponds alternatives follow
different tracks — one that focuses
on all DNAPL treatment, the other
that focuses on potentially
mobile/transitional DNAPL
treatment.

— NW Natural should display the hot
spot treatment volume vs cost
graphs on the two separate tracks.
Our comments were not addressed.




Tar Ponds Curves — Separated by Track
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Tar Ponds Curves — Separated by Track
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NW Natural’'s knee of curve

Site-Wide RAA

ted Site-Wide R

IRAM Components

Other Components.

Former Tar Pond GSA

Koppers-LK

RAA 1 — No Action

Assumes no remedial actions, no physical source control m

RAA 2 - IRAM, Doane
Creek and
Engineering/Instiutiona
| Controls

+ Deep shoreline 155 barrier wall

+ Gasco/US Moorings property
line barrier wall

+ IS5 of nearshore DNAPL

+ Hydraulic controls in the Fill and
Alluvium WEZs behind barmier wall
+ Work platform excavation

+ HC&C system cormdor pre-
treatment

+ PacTerm tank basin remediation

« Engineering controls

+ Institutional controls

+ Site-wide engineersd cap

« MMA in the Deep Lower
Alluvium WBZ

+ Post-remediation monitoring

« Contingent well-head treatment
for future industrial use of Lower
and Deep Lower Alluvium WEBZ
groundwater

GEA Alternative 2

Mo additional GSA-spi
beyond engineering a
controls (Mo IRAM ele

RAA 3 - Remove or
treat all accessible
surface sod human
health and ecological
ot spots

+ Deep shoreling 135 barrier wall

+ Gasco/US Moorings property
line barrier wall

+ ISS of nearshore DNAPL

+ Hydraulic controks in the Fill and
Alluvium WEZs behind barmier wall
+ Work platform excavation

+ HC&C system conndor pre-
treatment

+ PacTerm tank basin remediation

« Engineering conirols

+ Institutional controls

+ Site-wide engineersd cap

= MMA in the Deep Lower
Alluvium WBZ

+ Post-remediation monitoring

« Contingent well-head treatment
for future industrial use of Lower
and Deep Lower Alluvium WBZ
groundwater

GEA Alternative 3:
- IS8 bucket mix or excavation of
hot spots to 3.5 feet

GEA Alternatve I:

- IS8 bucket mix or
hot spots to 3.5 feet
foundation and conc

RAA 4 — Treats or
removes accessible
hot spets to the extent
feasible based on a
compariscn of the risk
reduction achieved to
the cost of the action
as required by ORS
485.315{1)(d¥E)

+ Dieep shoreling 135 barrier wall

+ Gasco/US Moorings property
line barrier wall

+ IS5 of nearshore DNAPL

+ Hydraulic controls in the Fll and
Alluvium WEBZs behind barrier wall
+ Work platform excavation

+ HCEC system comidor pre-
treatment

+ PacTerm tank basin remediation

+ Engineering controls

+ Institutional controls

« Site-wide engneered cap

« MMA in the Deep Lower
Alluvium WEZ

+ Postremediation monitoring
« Contingent well-head treatmerg
for future industrial use of Lowe
and Deep Lower Alluvium WBZ
groundwater

GEA Alternative 4:

= 155 bucket mix of hot spots to 12
feet

+ IS8 econtainment cell to 70 feet
along Siltronic GSA and Former
Koppers/LNG Area boundaries and
to the base of the Lower Alluvium
(WBZ along the northern portion
tied into the deep 155 barrier wall
with active DNAPL recovery and
gradient confrol within the
containment cell [Fill and Alluvium
WEBZs)

GJA Alternative 2:

* IES bucket mix or e
spits to 3.5 feet (requ
anll concrete removal

GSA Alternative 4:

+ ISS bucket mix of hot spots to 12
feet

+ ISS containment cell to 70 feet
along Siltronic GSA and Former
Koppers/LNG Area boundaries and
to the base of the Lower Alluvium
WBZ along the northern portion
tied into the deep ISS barrier wall
with active DNAPL recovery and
gradient control within the
containment cell (Fill and Alluvium
WBZs)

Alternative Outcomes

[t hot
ed

lic

of

- Meets statutory requirement of
protectiveness

+ Manage risk through engineering and
institutional controks

- Focused hot spot removal in Doane
Creek where controls are not feasitle

- Barrier wall or PRE (to address DEQ
priority to restore BU to the Willamette
River and Doane Creek in the Fll WBZ)

=3
in
JWAC

- Meets statutory requirement of
protectivensss

- Removes or treats all accessible surface
soil hot spots

- Adds remowal of all bank soil and
sediment that exceeds PRGs in Doane
Creek to enhance the effectiveness and
long-term reliabiity of the remedy

bt

=1

- Meets statutory requirement of
protectivensss

« Treats or removes hots spots to the
extent feasible based on knee of the curve
disproportionate risk reduction to cost
evaluation




Tar Ponds Curves — Separated by Track
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Another Example — Former FAMM/SO GSA

Correctly identifying a knee will
0001 e presemed n s abie represent e costs oo ves. € MOME difficult with hot spot

treatment alternative

progressions that have large

30,000 gaps towards the end. There
may not be a “knee.”
: . T

25,000 Potentially non-progressive
= alternatives with different
[
= DNAPL treatment focus i 1
@ =
E 20,000 tracks Z 80%
O -]
e g 60%
5 i
v E 40%
(=] [
5; 15,000 £ 20%
2 :
g = 0%
E’ 1

10,000 Number of chisters

NW Natural’s interpretation of
5,000 ‘knee” based on Site-Wide
Alternatives
0
$0M $2M $4M $6M $8M $10M $12M $14M
Hot Spot Treatment Cost in Millions of Dollars
Filepath: \\fuji\anchor\Projects\NW Natural\Gasco'Gasco Uplands'Feasibility Study'09_FS Report\7. Repert01_Tables\G5A Tables\B_FAMM-Former Spent Oxide Area\Figures\Figure B-2.doc:
ANCHOR
QEA =& Volume of Hot Spot Treatment vs. Cost - FAMM/Former Spent Oxide Area

Feasibility Study Report
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Knee of Curve Feedback

The knee of the curve that provides a line of evidence for assessing ‘disproportionate’ costs for
risk reduction was incorrectly identified for all GSAs.

Based on the information provided in the pre-meeting materials, site wide alternative 4 does not
meet statutory or regulatory requirements for hot spot treatment.

A knee of the curve may not be apparent in all GSAs. There may not be any clear inflection
point, suggesting that full hot spot treatment is not disproportionate to risk reduction.

A knee of the curve may not necessarily translate to infeasibility.
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Assessment of Risk Reduction

° Recap from Relationship between Risk Reduction (Residual Risk)
September 2ond  and Balancing Factors

t' . Residual Risk Assessments Effectiveness
I I Iee I ng . OAR 340-122-0084(4): OAR 340-122-0090(3)(a):

+ Assessment of risk posed by untreated (A) Magnitude of risk from untreated waste or
hazardous substances or treatment treatment residuals remaining at the facility
residuals using the same exposure absent any risk reduction achieved through

: ; ; ; onsite management of exposure pathways, as
gggggﬁgﬂf(‘if?ﬁe'ggggr?f;g'f'g?];'Sk determined in OAR 340-122-0084 (Risk
- h instituti I trol Assessment)(4)(a). The characteristics of the
engineering or institutional controls) - residuals shall be considered to the degree

+ Assessment of adequacy and reliability of that they remain hazardous, taking into
any institutional or engineering controls account their volume, toxicity, mobility,
used to manage untreated hazardous pro ensity to bioaccumulate, and propensity
substances or treatment residuals o degrade;

(B) Adequacy of any engineering and institutional
controls necessary to manage the risk from
treatment residuals and untreated hazardous
substances remaining at the facility, as
determined in OAR 340-122-0084 (Risk
Assessment)(4)(b);

- F
-




The “number of risk pathways”

IN

formation

Risk Pathway' Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6 Alternative 7 | Alternative 7a | Alternative 8 | Alternative 8a | Alternative 9 | Alternative 9a
HH — Surface Soil - 0% 8% 9% 9% 09% 99% 9% 99% 9% 99% 99% 99%
Eca — Surface Soil 0% , . . , 99 99% 99% 999 99% 99
- The magnitude of risk associated with each pathway - — — -
HH - Subsurface Soil 0% < . . . 99 99% 99% 9499 99% 99
- is not equal. Risk reduction for each pathway can not
HH — Surface and Subsurface Soil and Fill WBZ . . ~
N 0% be compared with another pathway of different 88% 94% 91% 94% 91% 95%
Groundwater Volatilization i
magnitude. —
HH — Fill WBZ Groundwater (excavation worker)® 0% 88% 94% 91% 94% 91% 95%
Eco — Fill WBZ Groundwater’ 0% . . 88% 94% 9% 04% 1% 95%
o T T e For example: Addressing 50% of the HH Surface Soil
Eco - Alluvium ‘WEZ Groundwateﬁ/ 0% . . . . 3T 65% T6% 86% 0% 9%
- pathway is not equivalent to the magnitude of risk .
HH - Alluvium WEBZ Groundwater (industrial use) 0% . . . . o 57% 65% T6% 86% B0% 94%
- . reduction associated with addressing 50% of the Eco
MNumber of Pathways Either Partially or i
Completely Addressed Through Hot Spot 0.0 — Alluvium WBZ Groundwater pathway. 8.0 8.0 8.0 8.0 8.0 8.0
Treatment or Removal:
Fraction of All Pathways ﬂddrfss';d T:';Dugth H:: 0.0 Therefore, the magnitude of residual risk, or risk 6.7/8 7.4/8 7.2/8 75/8 7.3/8 7.7/8
po reatment:

reduction is not proportional to the “number of
pathways addressed” by each alternative.




DEQ’s FS Comments regarding risk reduction

b) The draft Gasco OU FS does not establish the feasible limut for hot spot removal and/or
treatment. To establish the feasible limit for hot spot removal and/or treatment, Gasco OU FS
must apply DEQ’s feasibility balancing factors to gradations of RAAs that provide increasing
levels of hot spot removal and/or treatment. Since cost may control the feasible limit of hot spot
removal and/or treatment in many circumstances. the Gasco OU FS must assess hot spot cost
feasibility by 1) quantifying the hot spot removal/treatment (and quantifying untreated hot spots
left in-place) for each RAA. and 2) estimating the cost associated with the removal and/or
treatment of the hot spots described 1n each RAA. Revise the draft Gasco OU FS to include charts
comparing hot spot removal/treatment quantities versus the associated cost to establish where
costs become significantly disproportionate to the hot spot removal and/or treatment quantity.
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Risk Reduction Feedback

The number of risk pathways treated is not a measure of risk reduction
relevant to hot spot feasibility assessment. DEQ does not approve using this
metric to support an assessment of the “feasible extent” of hot spot
treatment in the FS.

DEQ is not opposed to NW Natural including such analysis in the FS as long
as it is correctly and appropriately discussed.

Assessment of the feasible extent of hot spot treatment must align with our
FS comments.
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Progression of Site Wide Alternatives

Site-Wide
Alternative
O:

Site-Wide Site-Wide Site-Wide Site-Wide Site-Wide Site-Wide Site-Wide
Alternative Alternative Alternative Alternative Alternative Alternative Alternative
2: 3: 4: 5: 0: 7 8:

e Tar Ponds
GSA
Alternative 9a

» Tar Ponds e Tar Ponds » Tar Ponds e Tar Ponds e Tar Ponds e Tar Ponds e Tar Ponds
GSA GSA GSA GSA GSA GSA GSA
Alternative 2 Alternative 3 Alternative 4 Alternative 4 Alternative 4 Alternative 4+ Alternative 7

« Site Wide alternative progression stalls at Tar Ponds GSA Alternative 4
« 6 of 8 Site Wide Alternatives incorporate Tar Ponds GSA Alternative 4 (or less)
« 7 of 8 Site Wide Alternatives incorporate Tar Ponds GSA Alternatives BELOW the apparent knee

of the curve — Alternative 8 or 8a, depending on track —
* None of the Site Wide Alternatives incorporate Tar Ponds GSA apparent knee of curve
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Progression of Site Wide Alternatives

Site-Wide RAA

ted Site-Wide R

Selected Remedial Technologies for

Each GSA

IRAM Components

Other Components

Former Tar Pond GSA

Koppers-LNG GSA

FAMM-Former Spent Oxide GSA

Former Office Area GSA

Siltronic GSA'

Alternative Outcomes

RAA 1 - No Action

Assumes no remedial actions, no physical source control measures in place (|

i.e., ne bamier wall), and no HC&C system operation.

RAA 2 - IRAM, Doane
Creek and
EnginseringInstitutiona
| Contrals,

+ Deep shoreline IS5 barrier wall
+ Gasco/US Moorings property
line barrier wall

- 155 of nearshore DMAPL

+ Hydraulic controls in the Fill and

» Engineering condrols

« Institutional controls

- Site-wide engineered cap
= MMA in the Dieep Lower
| Alluvium WEZ

Mo additional G5A-specific actions

RAA 3 - Remove or
treat all accessible
surface sol human

health and ecological

hat spots

Ho additional GSA-specific actions

GSA Altemnative 2:

+ Focused excavation of soil and sediment hot
spots in Doane Creek and backfill as needed

+ PRB or Fill WBZ barrier wall with hydraulic
control of Fill WBZ groundwater to Doane
Creek

- Meets statutory requirement of
protectivensss

- Manage risk through engineering and
institutional controls

- Focused hot spot removal in Doane

+ Work platform excavation

+ HC&C systzm corridor pre-
treatment

+ PacTerm tank basin remediation

T g
= Contingent well-head treatment
for future industrial use of Lower
and Deep Lower Alluvium WBZ
groundwater

foundation and concrete removal)

northern portion of
FAMM/Former Spent Oxide
in the Alluvium WBZs

tank basins)
+ MNA of groundwater in the Fill
and Alluvium WBZs

+ 185 bucket mix or excavation of hot spots to
3.5 feet from final grade

+ PRE or shallow Fll WBZ barrier wall and
hydraulic controls along the shorefine upstream of
the IRAM area

+ MMA of groundwater in southern portion of
Siltronic GSA in the Alluvium WBZs

. . . - Lo G5A Altemnative 2 beyond engineering and institutional GEA Altemnative 2 [beyond engineering and institutional |+ Continued EIB
*'{:""“'” \W8Zs behind barrier wall |- Post-remediation monitoring controls (o IRAM elements) controls (No IRAM slements) . PRB or shallow Fill WBZ barrier walland |- "WNere controls are not feasbie
+ Work platform excavation - Contingent well-head treatment . _ - Barrier wall or PREB (to address DEQ
+ HC&C system corridor pre- for future industrial use of Lower hydraulic controls along the sh oreline priority to restore BU to the Willamette
reatment and Deep Lower Alluvium WBZ upstream of the IRAM 1SS barrier wall Fiiver and Doane Creek in the Fll WEZ)
. PacT. + MMA of groundwater in southern portion of
. . . . . Siltronic GSA in the Alluvium WBZs
The site wide alternatives include a regression
of Siltronic GSA-specific alternatives without N
b | . FOG.ISEd excavation of soil and sediment het

an apparent commensurate trade off or oA At 3 spots in Doane Creck and backta 2 necded
+ Deep . ) . . . . . 185 bucket mi ati GsA ive 2- + PRB or F!'.'l'BZ barrier wall with hydraulic
.= justification. Was this intentional? el | e e 2 v excavation of 27101 Fil WBZ goundater to Doane Creek . eetsstatutoryrequiement of
line bary . . - + Removal of surface soil exceeding PRGs in  |protectivensss
IS5 o Reg ressions must be ju stified s e [swell or other approved ;?:::’;i:‘l'l :f;f::r";:,:::'d Doane Creek to the extant necessary for SW oves or freats all accessble surface
+ Hydral " or excavation of terial will be placed in th to meet PRGs
Alluviun s TEmm T TP SOTS T - TEET TOTSpUTS T T eet (requires matenal witl be placed in the - Continued EIB of all bank soil and

ds PRGs in Doane
effectiveness and

RAA & - Treats or
removes accessible
hat spots to the extent
feasible based on a
comparison of the risk
reduction achieved to
the cost of the action
as required by ORS3
485.315{1)({d)E)

+ Deep shoreline 155 barrier wall

+ Gaseo/US Moorings property
line barrier wall

+ ISE of nearshore DNAPL

+ Hydraulic controls in the Fill and
Alluwium WEZs behind barrier wall
+ Work platform excavation

+ HC&C system comidor pre-
treatment

+ PacTerm tank basin remediation

» Engineering controls

= Institutional controls

- Site-wide engneered cap

* MMA in the Deep Lower
Alluvium WEBZ

» Postremediation monitoring

« Contingent well-head treatment
for future industrial use of Lower
and Deep Lower Alluvium WBZ
groundwater

GS5A Alternative 4:

- 1558 bucket mix of hot spots to 12
feat

- IS5 containment cell to 70 feet
along Siltronie GSA and Former
Koppers/LNG Area boundaries and
to the base of the Lower Alluvium
'WBZ along the northern portion
tied into the deep 155 barrier wall
with active DNAPL recovery and
gradient control within the
containment cell {Fill and Alluvium
WBZs)

GSA Atemative 2:

* IS5 bucket mix or excavation of hot
spots to 3.5 feet (requires foundation
and concrete removal}

GSA Altemative 3:

* IS5 bucket mix or excavation of
hot spots to 3.5 feet from final
grade (swell or other approved
material will be placed in the tank
basins)

+ MNA of groundwater in northem
portion of FAMM/Former Spent
Oxide Area in the Alluvium WEBZs

(GSA Altemative 2:

+ IS5 bucket mix or excavation of
hot spots to 3.5 feet from final
grade (swell or other approved
material will be placed in the tank
[basins)

+ MMA of groundwater in the Fill
and Allwium WEZs

GSA Altemative 2:

+ Focused excavation of soil and sediment hot
spots in Doane Creek and backfll as needed

+ PRE or Fll WEZ barrier wall with hydraulic
icontrol of Fill WBZ groundwater to Doane Cresl
- Continued EIB

+ PRE or shallow Fll WBZ barrier wall and
hydraulic controls along the shoreline upstream of
the IRAM 155 barrier wall

+ MMA of groundwater in southern portion of GSA
in the Alluvium WEBZs

removes hots spots to the
feasible based on knee of the curve
portionate risk reduction to cost
evalsation




Site Wide Alternatives are Biased Low

Except for RAA 1 (no s Selected Remedial Technologies for Each GSA
seewigeq ACtiON ) , hone of the bonents Former Tar Pond GSA KoppersLNG GSA FAMM-Former Spent Oxide GSA Former Office Area GSA Siltronic GSA' Alternative Outcomes
RAA1-No H H H Assumes no remedial actions, no physical source control measures in place (i.e., no bamier wall), and no HC&C system operation. -
site wide alternatives
. & GSA Altemnative 2:
Should entlrely eXClude \ + Focused excavation of soil and sediment hot .
'Tls \ spots in Doane Creek and backfill as needed  |[° MEED;F statutory requirement of
i - | - PRB or Fill WBZ barrier wall with hydraulic  |Protectivenscs
. hOt SpOt treatment In -;L:icap > —> contral of Fill WBZ groundwater to Doane N Mlanzlige;sk thr:?h engineering and
WA 2 - IRAM, = No additional GSA-specific actions No additional GSA-speciic actions | Creek institutianal cont )
Creek an a n N . N P— _ N N o " - Focused hot spot removal in Doane
. N - G3A Altemative 2 beyond engineering and institutional G3A Altemative 2 [beyond engineering and institutional |+ Continued EIB
Enginzering/ins| monitoaring " " . Cresk whers controls are not feasible
controds (Mo IRAM elements) controls (Mo IRAM elements) + PRB or shallow Fill WBZ barrier wall and . .
| Control: ~WWork platorm excavanon —Contmgent wel-head treatment h li trols al the shoreli - Barrier wall or PREB (to address DEQ
+ HC&C system corridor pre- for future industrial use of Lower ydraulic controls along the s noreling priority to restore BU to the Willamette
treatment and Deep Lower Alluvium WEZ upstream of the IRAM 1SS barrier wall River and Doane Creek in the Fll WEZ)
+ PacTerm tank basin remediation |groundwater * MNA of groundwater in southem portion of
Siltronic GSA in the Alluvium WBZs
GSA Alternative 3.
+ Focused excavation of soil and sediment hot
GSA Altemative 3: spots in Doane Creek and backfl as needed
Ir wall |- Enginsering controls . 188 bucket mix or excavation (35 Alternative 2- + PRB or F!'.'l'BZ barmier wall with hydraulic
Th e Con Ce t Of | i m iti n h ot S Ot Frty + Institutional contrals of hot spots to 3.5 feet from final |- ‘I;'SS bucket mix or excavation of | of Fil WEZ glound.ﬂahel © I?Dane Cree.k * Meets statutory requirement of
p g p » Site-wide engineerad cap grade (swell or other approved  |hot spots to 3.5 feet from final - Removal of surface soil exceeding PRGs in _ |protectivensss
- MNA in the Deep Lower GEA Altemative 3: GSA Alternative 2: . - - - Doane Creek to the extant necessary for SW. cves or freats all accessile surface
N A - . - material will be placed in the jgrade {swell or other approved
re m Ova rea m e n o . ee g S dland |Alluviem WEBZ + 155 bucket mix or excavation of | IS5 bucket mix or excavation of tank basins) material will be placed in the to meet PRGs
. . ier wall |- Post-remediation monitoring hot spots to 3.5 feet hot spots to 3.5 feet (requires . MNA of undwater in tank basins) P + Continued EIB of all bank soil and
(Or IeSS) pe rSIStS th roug h RAA 4 I n = Contingent well-head treatment foundation and concrete removal) arth F:t £ . MNA of dwater : |55 bucket mix or excavation of hot spots to ds PRGs in Doane
B for future industrial use of Lower :AMI::F“ portion o ° L :;E'Z“ 5 feet from final grade effectiveness and
4 t f 5 GSA and Deep Lower Alluvium WBZ I m:’ e vum RS - PRE or shallow Fll WEBZ barrier wall and
OU 0 S . diation |groundwater / in the Alluvium o hydraulic controls along the shorefine upstream of
/ the IRAM area
—— + MMA of groundwater in southemn portion of
Th ) h Id h b \ Siltronic GSA in the Alluvium WBZs
screened out of further s T
+ 155 bucket mi ot spots to 12 \>
consideration on the GSA-scale  |ur |- eroneemngconvos s cona s e 4 Atematve -  Focncd cacataion of sl and sedment et
E - Institutional controls - I8 containment cell to 70 feet \ - 155 bucket mix or excavation of 152 bucket mix o ion of inD Cresk and backfa ded
. T N Zlﬂl'lﬂ Siltronic GSA and Former het ts to 3.5 feet from final L cket mix or excavation of SW‘S in Uoane Lreek am Ele a5 nesge
hot SpOt a naIySIS Site-wide engineered cap X ot spots to 3. m fna hot spots to 3.5 feet from final . PRE or Fil WEZ barmier wall with hydrauic
. + MNA in the Deep Lower Koppers/LNG Area boundaries and |G5A Atemative 2: grade (swell or other approved d all i} th ed | of Fill WEZ dwater io Dr e
#and |Alluviem WBZ to the base of the Lower Alluvium + 135 bucket mix or excavation of hot  |material will be placed in the tank ara e_{sw or oiher 3pprov . ! groun oane Lres removes hots spots to the
COMpanson of e sk N - N - - N 3 . N material will be placed in the tank + Continued EIB
reduction achieved to [Alluvium WBZs behind barmer wall |- Postremediation monitering 'WBZ along the northern portion spots to 3.5 feet (requires foundation  |basins) basins) . BRE or shallow £l WEZ barrier wall and feasible based on knee of the curve
3 + Work platform excavation = Contingent well-head freatment  |tied into the deep 155 barrier wall  and concrete removal) + MNA of groundwater in northem N . . " . portionate risk reduction to cost
the cost of the action HCEC N 5 N - . . . + MMA of groundwater in the Fill hydraulic controls along the shereline upstream of N
" . system comidor pre- for future industrial use of Lower  |with active DNAPL recovery and portion of FAMM/Former Spent | N evaluation
3srequired by ORS |, ctment and Deep Lowsr Alluvium WBZ i ithi Oxide Area in the Alluvum Wazs |10 Al WEZS ihe (AN |33 barrier wal
4B531S(HNE) [ paerm tank bass . :r:-:: gradient control within the - MMA of groundwater in southem portion of GSA
acTem m remediation |groun er containment cell {Fill and Alluvium n the Alluvium WEBZs
WBZs)




Alignment with Hot Spot Treatment Goals

Site-Wide
Alternative 2:

* No beneficial use

restoration
* No reduction in

engineering control

reliance

Site-Wide

Alternative 3:

* No beneficial use
restoration

* No reduction in

engineering control
reliance

Site-Wide

Alternative 4:

* No beneficial use
restoration

* No reduction in

engineering control
reliance

Site-Wide
Alternative 5:

* No beneficial use
restoration

* No reduction in
engineering control
reliance

Site-Wide
Alternative 6:

* Potential goal of
restoring portions of
BU in FAMM/SO GSA
via additional
engineering controls

*» No reduction in
engineering control
reliance

Site-Wide
Alternative 7:

* The first alternative to
propose BU restoration
through treatment

» Some reduction in
engineering control
reliance

Site-Wide
Alternative 8:

* Removes the BU
restoration through
treatment approach —
Regression of
attainment of BU
attainment goals

« Increased reliance on
engineering controls

Site-Wide
Alternative 9:

* Treats all accessible
hot spots. BU
restoration through
treatment

* Least reliance on
engineering controls

« DEQ previously commented (in comments and previous meetings) that maximizing groundwater

beneficial use restoration and reduction in engineering control reliance should be strategic goals for site

wide alternatives.
« Only 2 of the 9 site wide remedial alternatives propose groundwater beneficial use restoration via hot
spot treatment.
« Only 2 of the 9 site wide alternatives reduce reliance on engineering controls (i.e., a critical metric for
assessing risk reduction)

-




Progression of Site Wide Alternatives

* Progression of site wide alternatives are biased too low.

» Alternatives that represent the “knee” of the hot spot
treatment curve are only introduced late in the
progression.

« Alternatives that represent the “knee” of the hot spot
treatment curve are not sufficiently or appropriately
bracketed by other alternatives.

* The progression of Site Wide Alternatives is unsuitable for
informing remedy selection.

-




Other Comments, Critiques, Questions,
and Suggestions




DNAPL Treatment Track Feedback

* Multiple GSAs incorporate separate tracks for DNAPL hot
spot treatment:

— One that focuses on all DNAPL

— Another that focuses on potentially mobile/transitional DNAPL.
 The FS must present rationale for determining why and how

these two tracks are represented in site-wide alternatives.

— Strong rationale will be centered around restoration of groundwater
beneficial uses

— Weak rationale will be centered around engineering controls, like
containment cells and hydraulic controls.

-




Layer Cake Approach Feedback

« The Tar Ponds GSA (and other GSAs) present a “layer cake” approach to
developing GSA-specific hot spot alternatives, where alternatives progressively
extend treatment from the ground surface to the deepest depths.

« During the November 20t meeting, DEQ commented that the “layer cake” approach
for the Tar Ponds GSA alternatives was limiting and that site wide alternatives would
need to consider other configurations for DNAPL treatment within GSAs (not just by
depth) to better address risk reduction and groundwater restoration goals.

« Only 1 site wide alternative appears to consider our November 20t comment.

« We recommend NW Natural consider the trade offs between the “layer cake”
approach versus targeting deeper DNAPL in earlier alternatives in a more strategic
manner. For example: The Siltronic GSA.

« Layer cake approach is less useful for GSAs where fill is less than 12 feet thick
(e.g., LNG/Koppers GSA, Former Office GSA) and the various risk pathway depth
intervals overlap. For example, where 12 feet bgs intersects the fill and portions of
the alluvium below the fill.

-




Hot Spot Budgets Across GSAs (concept

Cost difference between Tar Ponds hot
spot alternative 7a and 8a is higher than
the cost to treat all hot spots in the
FAMM/Spent Oxide Area

$300,000,000.00

$250,000,000.00

$200,000,000.00

$150,000,000.00

$100,000,000.00

$50,000,000.00

ALLDNAPL Track Cost Curve

50,000

100,000

150,000 200,000
Hot Spot Treatment Volume (cy)

T —wm0—
\ 35,000
30,000
25,000
£ 20,000
E
15,000
v L
| s28m
10,000
5,000
33,424 cy <\
| | —
250,000 300,000 350,00

*Costs presented

Hot spot volume difference between Tar
Ponds hot spot alternative 7a and 8a is
higher (but close to) than all treatable hot
spots in the FAMM/Spent Oxide Area

4
plly Mobile DNAPL

Ent Volume to Cost Ratio

present the costs for hot spot treatment only and do not include costs for any engineering, institutional, or source controls

ba
. Transitional DNAPL

—O— Hot Spot Treatment Cost

$18M

$16M

$14M

$12M

$10M

$8M

$6M

$4M

$2M

$oM

A Tables\B_FAMM-Former Spent Oxide Area\Figures\Figure B-3.docx

Yo WULCA

Figure B-3

Treatment Volume and Cost Summary - FAMM/Former Spent Oxide Area

Feasibility Study Report
Gasco OU
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GSA-Scale Alternative Progression

Table D-2

Hot Spot Volume and Risk Pathway S
(assumes risk reduction through hot s

The only difference between
LNG/Koppers GSA-scale alternatives 3

200,673

127,581

170,51

and 4 is an engineering control
(downgradient barrier wall). Alternative 4
does not include progressively more hot
_ spot treatment. This approach skews the
GSA Treatment/Removal Risk P « s )
Alternative | Technologi knee of the curve” interpretations.
1 Mone
! Why would adding a downgradient
- 155 bucket mix or ) ”
2 |excavation of hot spots to barrier wall address more risk pathways?
33 feet dLE dTTd SUOSUTTtE ST dTid T VoL O DU o
‘?Iatilization (5%) ‘v
/
. ~ H - Surface Soil (77%)
: 'Ssr'iuc::tf::: of hot H — Subsurface Soil (70%)
spotsto . H - Fill WBZ Groundwater (excavation worker) (25%)
- Dual phase extractign in )
3 - fco - Fill WBZ Groundwater (25%) 3.0/8
elevated benzene agea and . _ Surface Soil (7%
DNAPL recovery where o . )
sible H - Surface and Subsurface Soil and Fill WEBZ Groundwater
acessst viiatilization (25%)
= 155 bucket nix of hot
spots to 12 - HiH - Surface Soil (77%)
- Dual phage extraction in EH — Subsurface Soil {70%)
elevated Penzene area and |- [iH - Fill WBZ Groundwater (excavation worker) (59%)
4 DMAPL recovery where - fco - Fill WBZ Groundwater (59%) 4.0/8
accessiple as well as - fco - Surface Soil (77%)
hydr3ptic/DNAPL recovery H - Surface and Subsurface Soil and Fill WBZ Groundwater
- Downgradient barrier Viplatilization (59%)
wall
= |55 bucket mix of hot . HH - Surface Soil (77%)]
spots to 12 fest o en .
- 1S5 hot spofs in elevated HH—S.thurface Soil {70%) .
benzene area - HH- F|_II WEBZ Groundwater (excavation worker) (49%)
* | Domgmaeevaner  [1E0 WS G %) 578
vl with h}.fdrau!ichNAPL = HH - Surface and Subsurface Soil and Fill WBZ Groundwater
recovery upgradient of .
N Volatilization (49%)
barrier wall

Preliminary
Percent of Soil Hot
Volume of Treated DNAPL | Spot® Volume Treated
Volume of Hot Spot-Containing* Soil Treated (cy) {gallons) (%)

FS Soil Hot
MNon- Saturation Spot

DMAPL Potentially Adjusted Recoverable Treatment

Al |HotSpots | Residual | Transitional | Mobile | Accessible | DNAPL? DNAPL® DNAPL* | Accessible All' Cost ($M)*
V] V] a o o o ] o0 a 0% % $oM
5,662 5,607 55 o o 5,662 55 653 a 4% 3% $1M

\

70481 22,359 40,257 5,196 2619 58,540 48,072 762,599 0 55% 5% $18M
70431 22,359 40,257 5,196 2619 58,540 48,072 762,599 a 55% 35% $18M
58,540 20,944 32122 3,756 1,718 58,540 37,596 578,252 a 46% 29% $30M




SA-Scale Alternative Progression

Table D-2

Preliminary
Hot Spot Volume and Risk Pathway Summary Table - Former Koppers/LNG Area
(assumes risk reduction through hot spot treatment or removal only)
‘ ‘ ST Percent of Soil Hot
. . . Risk Soil Hot Spot* Volume in GSA Volume of Treated DNAPL | Spot® Volume Treated
En gineering co ntrols s like Pathways (cy) Volume of Hot Spot-Containing* Soil Treated (cy) {gallons) (%)
. Addressed F5 Soil Hot
barrier wall should not be by Hot Non- e Spot
H H ed by Treatment/Removal of Hot Spot DMNAPL Potentially Adjusted Recoverable Treatment
_A I nCl Uded I n th e COSt Of h Ot Spots Only Ti Aan' Accessible | DNAPL® All Hot Spots | Residual | Transitional Mobile | Accessible | DNAPL® DNAPL? DNAPL* Accessible All' Cost ($M)®
Spot treatment. 0.0/8 0 0 0 0 0 0 [i 0 0 0% 0% SOM
. . . [ater (excavation worker) (59%)
Addlng englneerlng ater (5%) 1778 5,662 5,607 55 o o 5,662 55 653 a 4% 3% $1M
controls to the costs lrface Soil and Fill WEZ Grounduwater
H “* ”
| | biases the “knee of curve
interpretation when -
compared to alternatives |ster iexcavation worken 25%) Alternatives should not
. ater (25%) 3.0/8 70431 22,359 40,257 5,196 2619 . 5% 5% $18M
that do not include regress with respect to hot
H H urface Soil and Fill WEBZ Groundwater et
engineering controls. spot treatment quantities.
= 155 bucket mix of
spots to 12 feet = HH - Surface Soil (77%) 200,673 127,581 170,58
- Dual phase extragdon in - |- HH — Subsurface Seil (70%)
elevated benzene Jrea and |- HH - Fill WBZ Groundwater (excavation worker) (59%)
4 DMAPL recovery where = Eco - Fill WEZ Groundwater (59%) 41078 70431 22,359 40, 5,196 2619 58,540 48,072 762,599 a 55% 35% $18M
accessible as well g5 - Eco — Surface Soil (77%)
hydraulic/DMNAPL yecovery |- HH - Surface and Subsurface Soil and Fill WBZ Groundwater
- Downgradient Barrier Volatilization (59%)
wall
« 155 bucket mix/of hot . HH - Surface Soil (77%)]
5?30;";;12 fest = HH - Subsurface Soil (70%)
o - Fill WBZ Groundwater (excavation worker) (49%)
5 enzene are_a . - Ecq - Fill WEZ Groundwater (49%) 3778 58,540 20,944 32122 3,756 1,718 58,540 37,596 578,252 a 46% 29% $30M
» Downgradient barrier + Ecll - Surface Soil (77%)
vl with h}.fdrau!lchNAPL - HH} - Surface and Subsurface Soil and Fill WBZ Groundwater
recovery upgradient of . m
N Volglization (49%)
barrier wall 1]




GSA-Scale Alternative Progression

benzene concentrations

- Efo — Surface Sail (77%)

Table D-2 Preliminary
Hot Spot Volume and Risk Pathway Summary Table - Former Koppers/LNG Area
(assumes risk reduction through hot spot treatment or removal only)
TR Percent of Soil Hot
Risk Soil Hot Spot* Volume in GSA Volume of Treated DNAPL | Spot® Volume Treated
Pathways (cy) Volume of Hot Spot-Containing* Soil Treated {cy) (gallons) (%)
Addressed FS Soil Hot
by Hot MNon- Saturation Spot
GSA Treatment/R, Risk F by Treatment/R. I of Hot Spot DNAPL Potentially Adjusted | Recoverable Treatment
Alternative Technologies Spots Only Treatment | AII' | Accessible | DNAPL?| ANl |HotSpots| Residual | Transitional | Mobile | Accessible | DNAPI® | DNAPL? DNAPL* | Accessible | AIl' Cost (SM)°
The only difference between Koppers GSA
-;f;uc::tf:::ofhot A surtace son 7759 alternatives 5 and 5a is use of amendments in the
e [T | 1SS mix design.
5 E’;‘f::‘;:;::e oamier | o - Fill WBZ Groundwater 3756 1718 58540 | 37596 578,252 0 6% 20% $30M
; . - Bro - Surface Soil (77%) . .
e oagetat | -sce sy VWe @are unaware of any testing at Gasco to inform
- Vatilization (49%) « . . .
barier wal decision making about the need for specific
amendments. Use of amendments will be
determined during RD.
= |55 bucket mix of hot
5poks to 12 feet -}—:m
et men [ Sarscesan oo | Including versions of essentially the same
- HjH — Fill WEZ Groundwater | . . “ ”
5a amendment to reduce - Hfo — Fill WBZ Groundwater | alternative will skew the “knee of the curve 3756 1718 58540 | 3759 578,252 0 6% 29% $43M
B
E

- Downgradient barrier
wall with hydraulic/DMAPL
recovery upgradient of
barrier wall

H — Surface and Subsurface|
'ofatilization (49%)

=

interpretations. If NW Natural believes an
amendment is necessary for ISS to be effective,
then include alterative 5a, if not then include

alternative 5.

-




Treatment Train

Table D-2 Preliminary
Hot Spot Volume and Risk Pathway Summary Table - Former Koppers/LNG Area
(assumes risk reduction through hot spot treatment or removal only)
TR Percent of Soil Hot
Risk Soil Hot Spot* Volume in GSA Volume of Treated DNAPL | Spot® Volume Treated
Pathways (cy) Volume of Hot Spot-Containing* Soil Treated {cy) (gallons) (%)
Addressed FS Soil Hot
by Hot MNon- Saturation Spot
GSA Treatment/R, Risk F by Treatment/R. I of Hot Spot DNAPL Potentially Adjusted | Recoverable Treatment
Alternative Technologi Spots Only Treatment | AII' | Accessible | DNAPL?| ANl |HotSpots| Residual | Transitional | Mobile | Accessible | DNAPI® | DNAPL? DNAPL* | Accessible | AIl' Cost (SM)°
« DEQ has previously commented (Interim FS,
-;f;uc::tf:::ofhot « HH — Surface Soil (77%) draft FS, meetings) about the need to consider
isshorsporinematza || MU IORTES T | @ treatment train approach.
5 E’;‘f::‘;:;::e N :Eco—;illﬁWBZ;T;:;ater e A treatment train approach seems most suitable | 3ms 1718 58540 | 37596 578,252 0 a6% 203 $30M
el IO |- surceanasusuoed — fOT the former LNG/Koppers GSA. For example,
- Volatilization (49%) . . .
barrier wall to reduce dissolved benzene concentrations via
AS/SVE prior to ISS to improve ISS
effectiveness. A treatment train approach may
- 155 bucket mix of hot . .
ot to 12gest I be more cost effective than the cost difference
[155 hotspats I IV . M — Subsurtace Sail (70% between adding an amendment vs not ($13M)
- HH — Fill WEZ Groundwater | . .
5a ;::E::i:::nr::‘;zf - Eco — Fill WBZ Groundwater {|  © DEQ continues to recommend a treatment train 3756 1718 58,540 37,59 578,252 0 a6% 29% $43M
. - - Eco — Surface Soil (77%)
- Downgradient barrier a roaCh .
vl with hycraulic/DNAPL ;f::u}::t:?:;‘xsumumm PP
recovery upgradient of
barrier wall

-




LNG/Koppers Hot Spot Quantity Calculations

Table D-2

IS i i Preliminary
Hot Spot Volume and Risk Pathway Summary Table - Former Koppers/LNG Area How IS_ it pOSSIb_le to treat
(assumes risk reduction through hot spot treatment or removal only) pOtent|a”y mOb"e DNAPI—, bUt
not treat recoverable DNAPL?
Fraction of Percent of Soil Hot
Risk Soil Hot Spot* Volume in GSA Volume of Treated DNAPL | Spot® Volume Treated
Pathways {cy) Volume of Hot Spot-Containing* Soil Treated (cy) {gallons) (%)
Addressed FS Soil Hot
by Hot MNon- Saturation Spot
GSA Treatment/R Risk F ys Addressed by Treatment/Removal of Hot spot DMAPL Potentially Adjusted | Recoverable Treatment
A i Tech Spots Only T All' | Accessible | DNAPL®| ANl |HotSpots idual | Transitional | Mobile | Accessible | DNAPL® | \DNAPL? DNAPL* | Accessible Al Cost (§M)°
1 None None 0.0/8 0 0 0 0 0 o/ 0 \ o 0 0% 0% oM
= HH - Surface Soil {77%)
1SS bucket mix o - HH - Fill WBZ Groundwater (excavation worker) (5%)
. - - Eco - Fill WBZ Groundwater (5%)
2 :xsc:tton ofhatspotsto | T il %) 17/8 5,662 5,607 55 0 0 5,662 55 653 0 4% 3% $1M
i = HH - Surface and Subsurface Seil and Fill WBZ Groundwater
\(ilaulization (5%) - -
. ~ - jiH - Surface Soil (77%)
;i::‘::tf::: ofhot |, EH _ Subsurface Soil (70%)
ol s cxtractionin | it = Fill WBZ Grounduwater Are the hot SpOt treatment
3 phas - fco — Fill WBZ Groundwater . 70431 | 22359 40,257 5,196 2619 58,540 48,072 762,599 0 5% 35% $18M
seateabenzenesieaind | f,gncesngre | VOIUMES shown just
recovery ere
. - jiH - Surface and Subsurfac 1 1 1
accessvle Ao o associated with ISS in the / .
top 12 feet? —
- ISS bucket mix of hot L —
spots to 12 feet - jiH - Surface Soil (77%) 1 170,582, //
- Dual phase extraction in |+ [iH — Subsurface Soil {70%) How much hot SpOt
elevated benzene area and (- iH - Fill WBZ Groundwater t t t H tt H b t d t /
4 DMAPL recovery where feo—rinwez cromavater|  LFEATMENTIS ALNIOUTE o | | 7e43T [ 22,359 40,257 5,196 2619 58,540 48,072 762,599 0 5% 35% $18Mm
accessible as well as - fco — Surface Soil (77%) DNAPL recovery Vla dual 4/
hydraulic/DNAPL recovery W )
- Downgradient barrier «vfTatiization (59%) p hase extraction? Co-
wall . .
incident DNAPL recovery
with dual phase extraction
= |55 bucket mix of hot X
spotsto 12 feet -wi-suracesal 77 | (GWE/SVE) would not
- . = HH - Subsurface Soil (70%)
[Srorspor et | wn-mwezcounaweter| @dAress unrecoverable
5 - Downgradient barrier :Z : ;:Ir:iz ;:T;r;c;:;ater DN APL 58540 | 20944 32122 3,756 1718 58,540 37,59 578,252 0 46% 29% $30M
‘::c” m:yd:::;?;:’wl' * HH - Surface and Subsurfac
N Pa Volatilization (49%)
barrier wall | | |

=




New Terminology

, What is the elevated ;
* ISS bucket mix of hot benzene area? How does 155 bucket mix of hot
spots to 12 feet it compare to the spots to 12 feet
+ ISS hot spots in elevated presence of DNAPL or 155 all DNAPL from 12 feet

P «— | othersource materialsin | ¥ hgs to the base of the Fill
5 benzene area the fill? 6a WEZ

» Downgradient barrier :I?;r/] Svci)ﬁ]sgfodslrs)tgftlon - Downgradient barrier wall
wall with hydraulic/DNAPL groundwater restoration with hydraulic/DNAPL
recovery upgradient of goals? recovery upgradient of

barrier wall barrier wall




Site Wide Alternative Contradictions

Table 14-1

Site-Wide Remedial Action Alternative Selected Technologies

Preliminary Draft Discussion Document
Do Not Quote or Cite

RAA 2 — IRAM, Doar)
Creek and
Engineering/Institutiofa
| Cantrols

+ Deep shoreling IS5 barrier wall

+ Gasco/US Moorings property
line barrier wall

+ 155 of nearshore DNAPL

+ Hydraulic controls in the Fill and
Alluvium WEBZs behind barrier wal
+ Work platform excavation

+ HC&C system corridor pre-
treatment

+ PacTerm tank basin remediation

RAA 3 — Remowe or
treat all accessible
surface soil human
health and ecological
ot spots

+ Deep shoreline 1S5 barmier wall

+ Gasco/US Moorings property
line barrier wall

+ 155 of nearshore DNAPL

+ Hydraulic controls in the Fill and
Alluvium WEBZs behind barrier wall
+ Work platform excavation

+ HC&C system corridor pre-
treatment

+ PacTerm tank basin remediation

treatment

+ Deep shoreline ISS barrier wall
+ Gasco/US Moorings property
line barrier wall

+ ISS of nearshore DNAPL
+ Hydraulic controls in the Fill and
Alluvium WBZs behind barrier wall
+ Work platform excavation

+ HC&C system corridor pre-

« PacTerm tank basin remediation®|

jpecific actions
jand institutional
lements)

|

GSA Alternative 2

Mo additional GSA-specific actions

bontrols (Mo IRAM elemen

Site-Wide for Each GSA
Site-Wide RAA IRAM Components Other Components Former Tar Pond GSA Koppers-LNG GSA FAMM-Former Spent Oxide GSA Former Office Area GSA Siltronic GSA' Alternative Outcomes
RAA 1 — No Action Ineasures in place (i.e.. no bamrier wall), and no HC&C system operation. -
GSA Alemative 2:
uirement of

are only included in

Alternative 6.

Treating DNAPL hot spots
in the PacTerm tank basin

FAMM/Spent Oxide GSA

h engineering and

[emoval in Doane

[ are not feasible
(to address DEQ
to the Willamette

pek in the Fill WBZ)

GSA Alternative 3:

- 158 bucket mix or excavation

of hot spots to 3.5 feet from final

grade (swell or other approved
will he nlaced in the

GSA Altemative 2:

- 155 bucket mix or excavation of
hot spots to 3.5 feet from final
aorade (swell or ather

excavation of
it (requires
crete removal)

What does Pa
basin remedia

cTerm tank
tion mean?

RAA 4 — Treats or
removes accessible
hot spots to the extent
feasible based on a
comparison of the risk
reduction achieved to
the cost of the action
as required by ORS
485.315(1)(d)(E)

+ Deep shoreline ISS barrier wall

+ Gasco/US Moorings property

line barrier wall

+ 155 of nearshore DNAPL

+ Hydraulic controls in the Fill and

Alluvium WBZs behind barrier wall

+ Work platform excavation

+ HC&C system comidor pre-
atment

+ PacTerm tank basin remediation

GEA Altermnative 3:

+ Focused excavation of soil and sediment hot
spots in Doane Creek and backfill as needed

- PRE or Fill WBZ barrier wall with hydraulic
control of Fill WBZ groundwater to Doane Creek
+ Removal of surface soil ding PRGs in

+ Meets statutory requirement of

Doane Creek to the extent necessary for SWAC
to meet PRGs

+ Continued EIB

+ 155 bucket mix or excavation of hot spots to
3.5 feet from final grade

+ PRB or shallow Fill WBZ barrier wall and
hydraulic controls along the shoreline upstream of
the IRAM area

+ MMNA of groundwater in southem portion of
Siltronic GSA in the Alluvium WBZs

+ Removes or treats all accessible surface
s0il hot spots

+ Adds removal of all bank scil and
sediment that exceeds PRGs in Doane
Creek to enhance the effectiveness and
long-term reliability of the remedy

+ Institutional controls

+ Site-wide engineered cap

+ MMNA in the Deep Lower
Alluvium WBZ

+ Post-remediation monitoring

+ Contingent well-head treatment
for future industrial use of Lower
and Deep Lower Alluvium WBZ
groundwater

- 155 containment cell to 70 feet
along Siltronic GSA and Former
Koppers/LNG Area boundaries and
to the base of the Lower Alluvium
[WEZ along the northern portion
tied into the deep ISS barrier wall
with active DNAFL recovery and
gradient control within the
containment cell (Fill and Alluvium
WBZs)

GSA Alternative 2:

+ 155 bucket mix or excavation of hot
spots to 3.5 feet (requires foundation
and concrete removal)

GSA Alternative 3:

- 135 bucket mix or excavation of
hot spots to 3.5 feet from final
grade (swell or other approved
material will be placed in the tank
basinz)

« MNA of groundwater in northem
portion of FAMM/Former Spent
Oxide Area in the Alluvium WBZs

GSA Alternative 2:

- 135 bucket mix or excavation of
hot spots to 3.5 feet from final
grade (swell or other approved
material will be placed in the tank
basinz)

« MNA of groundwater in the Fill
and Alluvium WBZs

GEA Alemative 2:

+ Focused excavation of soil and sediment hot
spots in Doane Creek and backfill as needed

+ PRB or Fill WBZ barrier wall with hydraulic
control of Fill WBZ groundwater to Doane Creek

+ Continued EIB

+ PRB or shallow Fill WBZ barrier wall and
hydraulic controls along the shoreline upstream of
the IRAM ISS barrier wall

+ MMA of groundwater in southem porticn of GSA
in the Alluvium WBZs

« Meets statutory requirement of
protectiveness

« Treats or removes hots spots to the
extent feasible based on knee of the curve
disproportionate risk reduction to cost
evaluation




Engineering Control Objectives

Table 14-1

Site-Wide Remedial Action Alternative Selected Technologies

Preliminary Draft Discussion Document
Do Not Quote or Cite

RAA 2 — IRAM, Doane
Creek and
Engineering/Institutiona
| Cantrols

+ Deep shoreling IS5 barrier wall

+ Gasco/US Moorings property
line barrier wall

+ 155 of nearshore DNAPL

+ Hydraulic controls in the Fill and
Alluvium WEBZs behind barrier wall
+ Work platform excavation

+ HC&C system corridor pre-
treatment

+ PacTerm tank basin remediation

+ Engineering controls

+ Institutional controls

+ Site-wide enginesred cap

+ MMA in the Deap Lower
Alluvium WBZ

+ Post-remediation monitoring

+ Contingent well-head treatment
for future industrial use of Lower
and Deep Lower Alluvium WBZ
groundwater

GSA Alternative 2

Mo additional GSA-specific actions
beyond engineering and institutional
controls (Mo IRAM elements)

GSA Alternative 2

Mo additional GSA-specific actions

Site-Wide ies for Each GSA
Site-Wide RAA IRAM Components Other Components Former Tar Pond GSA Koppers-LNG GSA FAMM-Former Spent Oxide GSA Former Office Area GSA Siltronic GSA' Alternative Outcomes
RAA 1 — No Action Assumes no remedial actions, no physical source control measures in place (i.e., no barmrier wall), and no HC&C system operafion. -
GEA Alemative 2:
- Focused of seil and hot

spots in Doane Creek and backfill as needed
+ PRE or Fill WBZ barrier wall with hydraulic
control of Fill WBZ groundwater to Doane

Creek
. Copti

« Meets statutory requirement of
protectiveness

« Manage risk through engineering and
instituticnal controls

« Focused hot spat removal in Doane

=13

RAA 3 — Remowe or
treat all accessible
surface soil human

+ Deep shoreline 1S5 barmier wall
+ Gasco/US Moorings property
line barrier wall

+ 155 of nearshore DNAPL

+ Hydraulic controls in the Fill and

+ Engineering controls

+ Institutional controls

+ Site-wide enginesred cap
+ MMA in the Deep Lower
Alluvium WBZ

GSA Alternative 3:
- 155 bucket mix or excavation of

feet

RAA 4 — Treats or
removes accessible
hot spots to the extent
feasible based on a
comparison of the risk
reduction achieved to
the cost of the action
as required by ORS
485.315(1)(d)(E)

+ Deep shoreline ISS barrier wall

+ Gasco/US Moorings property

line barrier wall

+ 155 of nearshore DNAPL

+ Hydraulic controls in the Fill and

Alluvium WBZs behind barrier wall

+ Work platform excavation

+ HC&C system comidor pre-
atment

+ PacTerm tank basin remediation

+ Engineering controls

+ Institutional controls

+ Site-wide engineered cap

+ MMNA in the Deep Lower
Alluvium WBZ

+ Post-remediation monitoring

+ Contingent well-head treatmer
for future industrial use of Lowe:
and Deep Lower Alluvium WBZ
groundwater

-

health and ecological Alluvium WBZs behind bamier wall | - Post-remediation monitoring hot spots to 3.5 feet h
hot spots + Work platform excavation + Contingent well-head treatment fic
+ HC&C system corridor pre- for future industrial use of Lower
treatment and Deep Lower Alluvium WBZ
+ PacTerm tank basin remediation |groundwater
GSA Alternative 4:

- 155 bucket mix of hot spots to 12
feet

- 155 containment cell to 70 feet
along Siltronic GSA and Former
Koppers/LNG Area boundaries and
to the base of the Lower Alluvium
[WEZ along the northern portion
tied into the deep ISS barrier wall
with active DNAFL recovery and
gradient control within the
containment cell (Fill and Alluvium
WBZs)

GSA Alternative 4:
« ISS bucket mix of hot spots to 12

[+ ISS containment cell to 70 feet
along Siltronic GSA and Former
Koppers/LNG Area boundaries and
to the base of the Lower Alluvium
WBZ along the northern portion

tied into the deep ISS barrier wall
with active DNAPL recovery and

1wezs)

gradient control within the
Jcontainment cell (Fill and Alluvium

beyond engineering and insti
controls (Mo IRAM elements) + PR
hydr
upsty
+ MN
Siltrg
GSA
- Foq
spoty
: 2: - PRy
ix or excavation of wgz
5 feet from final

Dioar
- other approved to md
: placed in the . Co
ndwater in the Fin | 159
VBZs 351

P
3
the IH
+ MM
Siltro
GSA
- 2: - Foq
[« or excavation of  |spots
feet from final - PR
>ther approved contn|
placed in the tank Co
- PR
dwater in the Fill hydrg
BZs the IH
+ MM

intl

What does active DNAPL
recovery mean? Is it recovering
DNAPL coincident with hydraulic
gradient control? DEQ would
consider that passive and not
active. Passive or coincident
DNAPL recovery may not address
ongoing DNAPL migration risks.

Is active DNAPL recovery an
intentional effort to remove
recoverable DNAPL from the
subsurface? Active DNAPL
recovery was not included in the
Tar Ponds GSA hot spot
alternatives.




Engineering Control Objectives

Table 14-1
Preliminary Draft Discussion Document
Site-Wide Remedial Action Alternative Selected Technologies Do Not Quote or Cite
Site-Wide i i Remedial T jies for Each GSA
Site Wide RAA IRAM Components Other Components Former Tar Pond GSA Koppers-LNG GSA FAMM; ———— = e ——— — Alfernative Outcomes

*Meets statutory requirement of

protectiveness

+ Treats or removes hot spots beyond the

extent indicated by knee of the curve risk

reduction to cost evaluation

. imenthot |- Addresses DEQ request for treatment or

Dual phase extraction of reesd | |Femovalof ol HH and scoogical iect

ydraulic contact soil hot spots, reducing reliance on

engineering and institutional controls and

|2
=2 groundwater and DNAPL overlaps ... suraes soa N e ek merovng o i okt 1
5—Treatsqr |I‘.-|E:s:m . . - 155 buclietmix-ore)(ca\raﬁun of |ofhots GSA Alternatlve 4- ict risk remedy

RAA
e =l ah“e'f:'b'e . 1S5 of Wlth hyd raU|IC COhtI’OVD NAPL + 1o |notspots ta 12 feet (requires arade (: . . : A”d’”;u“ DEG:"“{:“ "";"”"':9
Mmame Ll overv uparadient of the barrier won na conersieremovymena |+ |SS bucket mix or excavation of hot | -l rein e i
contact hot s - uvium 1 | ual phase) to Vress nk ba - . e Fill an nzene area. reducing refiance on
foousadeaimant |” Mo ry upg Mettedveazens cronwain | i | g0ts t0 12 feet (requires FouNdation | | s s oo ns

. HC&C portion « impraving the lang-term reliability of the

slevated benzene arsa | HE5C | \£15y | | . H ow d 0 th ese wo rk trol

Oxide A
d ed
o and concrete removal) I e A ———
together ! \\‘ GWE/SVE d | h t dd n of the IRAM | in Doane Cresk to maximize the
) effectiveness and long-term reliability of the
( ua p ase) oa ress ortion of G3A | o medy in Doane Creek
i - Reduces the mobility and toxicity of
elevated benzene (>1,000 pg/L in the ONAPL on e Ghronks GSA,reducng
. reliance on enginesring and institutional
F |I| W B Z ) a n d recover D NA P L controls and improving the long-term
reliability of the remedy
+ Downgradient barrier wall to the
bottom of the Fill WBZ along GSA
boundary connecting with Former [
GSA Alternative 4: G3A Altemnative 4. T P d A b = I I :;:1 raulic . ::;f statutory requirement of
. : . protectiveness
. geepﬁ;r:'osrenl;ne I.SS barrier wall . IEng.ine.erin:; comr\:luls ':EI:‘:S bucket mix of not spats o 12 EPE: ;ute;e’;:lir:j;::‘;ﬂ:z::::l E:;I‘:l P ar on rea arrler wa :;:‘iﬁ? -Tnear§ :r rer:::;eskhmsp;:vl:‘ beyond lh:
. Gass loorings property + Institutional controls A . d " I IS5 o \ = i extent indicated by knee of the curve risl
RAA G- Optimige |1 barier wal : :‘i::_nd; er:)gmeer;d cap ak'i'z ;‘;:':’I‘ri‘:;nst::u;u;i;ﬁj‘ ?%\.?Ejgtt:(:\::n:ase) to address DNN:E H yd rau I |CID N AP L re COVEI’y reduction to cost evaluation
potentialfor restorstion | E;:ul:i?;rr-‘fn:s?rm?rm and Alluviur:'\nW;Z TR Koppers/LNG Area boundaries and f |elevated benzene (>1.000 pgll. in the. §i{MW-21 H H e:::r::er ;:HS a:ﬂﬁ?ffi::ﬁﬂ? °
of groundwaterin [, \WE== behind barr e ediati o the base of the Lower Alluvium WEZ) [Fil WBZ) and recover DNAPL - arrie | L] pgrad'ent Of barr'er wa" = Alluvium i pmh Fill and Al wez
northern portion of uvium = behind bamierwall |- Pastremediation moniiering along the narthem portion tied into th | - Downgradient barrier wall to the [l|_ower groundwater in the Fill and Alluvium WBZs
P - Work platform excs . ent well-head oep 155 barrior wl with astive bottom of the Fill WEZ along GSA g rr sposstoap | ™ the northem portion of the Gase OU
LR o e e G T Ry et oo [ T T
- PaciTerm tank basin remediafion |groundwater within the containment o=ll (Fill and §|Tar Pond Area barrier wall [alluviur oll and by a barrier wall and addresses DEG's
d Alluvium WBZs)  Hydraulic/DNAPL recovery Iof the & n of the IRAM ;quasm enhanes the patentisl to retare
upgradient of barrier wall - MNA BU on the northem partion of the Gaseo OU
portion i orticn of
|Oxide A




Confusing Cross GSA Controls

;;:'_:V‘i:-e‘hmdia” How is the barrier wall to the base Pretminr Dot Discussion Dosument
of the Fill WBZ downgradient of
| the LNG/Koppers GSA Remedial Technologies for Each GSA
Site Wide RAA (Introduced in site wide Koppers-LNG GSA R . Alternstive Outcomes
alternative 6) different from the

70-foot barrier wall for the Tar promcvaness
Ponds GSA (introduced in site iy e o o v o

extent indicated by knee of the curve risk
wide alternative 4)?

reduction to cost evaluation
simenthot | Addresses DEQ request for treatment or
 needed remaval of all HH and ecological direst

contact soil hot spats, redusing refiance on

ydraulic
- 12 i d institutional controls and
 Deep shareling IS5 bamier wall |- Enginesring contrals (o e e RN G3A A ] oane Creek e e oo
- Gasco/lUS Moorings property + Institutional controls X emal : . G SA AI 4 - soil cover
RAAS-Treatsor | @ rrier wall . Site-wide engineared cap + 155 containment cellfo 70 feet - ISS bucket mix or excavation of  [of hot = ternatlve - ict risk remedy
removes all accessible - ; along Siltronic GSA anl Former . + Addresses DEQ priorities for reducing
soil human health or | IS5 of nearshore DNAPL * MNA in the Deep Lower Koppers/LNG Area boundaries and to hot spots to 12 orade i 1 vapor intrusion risk pathway and leachin
. Hydraulic controfs in the Fil and |Alluvium WEZ ppe jon and mtena |+ |SS bucket mix or excavation of hot o patiway e
ecological direct - - the base of the Lower Alluvium WBZ " to groundwater pathway in the elevated
Alluvium WBZs behind barrier wall |+ Post-remediation monitoring ) - - GWE/SVE (dual ph ltank ba the Fill and . .
contact hot spots: . Work platform excavation . Contingent wel-nead treatment along the northern portion tied into the ) ted be 21,0 - MNA - - benzene area. reducing refiance on
focused reatmentof || 0 PRI SRR ror futire it vee of tower | 222P 155 barmier wall with active elevated benzene (1, . 18 pOtS to 1 2 feet (req uires fou nd at|0n fect 1 engineering and insitutional controls and
elevated benzene area Vs B = OTLOWEM | oNAPL recovery and gradient control |the Fill WBZ) and recove partion | TOM i oraving the long-term reliability of the
"ﬁ:"'!f’“ ik basin remediat and D:Epl:”"’em””"'“'" WBZ | yithin the containment cell (Fill and Ouide A an d con Grete removal remedy
aclerm tank basin remediation |groundwai=r Alluvium WBZs) 1";:;“ e | Eliminates ecslogical exposure patway
n of the !
in Doane Creek to maximize the
. GWE/SVE (dual phase) to address effectiveness and long-term reliability of the
ortion of GSA ;
remedy in Doane Creek
1 + Reduces the mobility and toxicity of
elevated benzene (>1,000 pg/L in the e
. reliance on engineering and institutional
Fill WBZ) and recover DNAPL controts and mgrovng the longterm
reliability of the remedy
1 Downgradient barrier wall to the
~+|bound ting with F -
»~|boundary connecting with Former [
in
GSA Alternative 4: G3A Altemnative 4. hot spot = ydraulic i r::;izlr‘::fw requirement of
I R 125 bucket e ot notspots 1 12 | |- 159 buekat mn or sesvsnen ot It - | TAF PO Area barrier wall oane Gresk ™ .
- Gaceoll Moerings propery |- nettonal conrls feet pos o 12 feet (reaures foundaton fui be e . SN e | tes by ke of e e ok
i varerwatl | Shewra e 133 consinmertcall 0 T0 o=t | [ond senereie emena) .| ' Hydraulic/DNAPL recovery ‘ rscion o cost el
RAA 6 — Dptimize mli’“an:erwah OHAPL ' ;‘NE:\wi‘ﬂ :‘:r:jg;r;eerl-ﬂw:-:n along Siltronic GSA and Former - GWE/SVE (dual phase) to address JIDNAPL y Bu .un Drs:uu uaDu;no. .
potential for restoration | ;;;url‘;a;mor\:s in the Fill and |Alluvium WBZ F Hoppers/LNG Ares boundaries and f |elevated benzena (>1.000 pgilinthe JiiMW 21 A . anhance the :;emrislin restore BU of
of groundwater in X ! - o the base of the Lower Alluvium WEZ) [Fil WBZ) and recover DNAPL - arrie | L] rad e nt Of ba rrier w al I = Alluvium N
Alluvium WEZs behind barrier wall |- Post-remediation manitoring At : . groundwater in the Fill and Alluvium WBZs
nerthern portion of i - along the northemn portion tied into the |- Downgradient barrier wall to the il ower )
” - Wark platform - C well-head . o in the narthern portion of the Gasco OU
shoreline ) - . deep ISS barrier wall with active bottom of the Fill WBZ along GSA  Biihe For spots to 20 )
- HCEC system corridor pre- for future industrial use of Lower |1 o ™ 2Cn TR el [oundary connecting with Former - Additional focused 1SS near MW-21U
treatmant and Diesp Lower Alluvium WEZ A yandg ! ; wall, to treats the remaining DNAPL not contained
; L within the containment cll (Fill and || [Tar Pond Area barrier wall i all and 3
+ PacTerm tank basin remediation |groundwater N [@lluviur by a barrier wall and addresses DEQ's
Alluvium WBZs)  Hydraulic/DNAPL recovery £ the § n of the IRAM )
ot the 2 request to enhance the patential to restore
upgradient of barrier wall - MNA BU on the northem partion of the Gaseo OU
portion i orticn of
|Oxide &




Including RAO compliance into alternatives

Table 14-1
Site-Wide Remedial Action Alternative Selected Technologies

Preliminary Draft Discussion Document
Do Not Quote or Cite

Site-Wide RAA

Site-Wide

for Each GSA

IRAM Components

Other Components

Former Tar Pond GSA

Koppers-LNG GSA

FAMM-Former Spent Oxide GSA

Former Office Area GSA

Siltronic GSA'

Alternative Outcomes

RAA 1 - No Action

Assumes no remedial actions, no physical source control measures in place (i.e., no bamrier wall), and no HC&C

System operation.

RAA 2 — IRAM. Doane

+ Deep shoreling IS5 barrier wall
+ Gasco/US Moorings property
line barrier wall

+ 155 of nearshore DNAPL

+ Engineering controls
+ Institutional controls
+ Site-wide enginesred cap

+ MMA in the Deap Lower

Use of SWACs has not been previously

discussed. DEQ does not approve baking RAO

compliance metrics into the site wide

alternatives.

RAO compliance should be evaluated based on
the exposure point concentration calculation

methodology in the risk assessment.

DEQ is open to discussing alternative RAO
compliance methods, but only after remedy
selection. Such discussions should include
development of DQOs and a sampling design.

Mo additiona
beyond engir|
contrals (No

GSA Alternative 3:

lix or excavation of
feet

control of Fill WBZ groundwater

—
GSA Alterna
- IS5 bucke|
hot spots to|
foundation |

to meet PRGs
+ Continued EIB

3.5 feet from final grade

4
ix of hot spots to 12

ent cell to 70 feet

TEMOVES

hot spots to the extent
feasible based on a

comparison of the risk

reduction achieved to
the cost of the action
as required by ORS

485.315(1)(d)(E)

line barrier wall

+ 155 of nearshore DNAPL

+ Hydraulic controls in the Fill and

Alluvium WBZs behind barrier wall

+ Work platform excavation

+ HC&C system comidor pre-
atment

+ PacTerm tank basin remediation

+ Site-wide engineered cap

+ MMNA in the Deep Lower
Alluvium WBZ

+ Post-remediation monitoring

+ Contingent well-head treatment
for future industrial use of Lower
and Deep Lower Alluvium WBZ
groundwater

along Siltronic GSA and Former
Koppers/LNG Area boundaries and
to the base of the Lower Alluvium
[WEZ along the northern portion
tied into the deep ISS barrier wall
with active DNAFL recovery and
gradient control within the
containment cell (Fill and Alluvium
WBZs)

the IRAM area

GSA Alterna|

+ Focused excavation of soil and sediment hot
spots in Doane Creek and backfill as needed
+ PRB or Fill WBZ barrier wall with hydraulic

+ Removal of surface soil exceeding PRGs in
|Doane Creefrto the extent necessary for SWAC
+ ISS bucket mix or excavation of hot spots to

+ PRB or shallow Fill WBZ barrier wall and
hydraulic controls along the shoreline upstream of

+ MNA of groundwater in southern portion of
Siltronic GSA in the Alluvium WBZs

GEA Alemative 2:

- Focused of seil and hot
spots in Doane Creek and backfill as needed

+ PRE or Fill WBZ barrier wall with hydraulic
control of Fill WBZ groundwater to Doane
Creek

+ Continued EIB

+ PRE or shallow Fill WBZ barrier wall and

y along the shoreline
upstream of the IRAM ISS barrier wall

+ MNA of groundwater in southern portion of
Siltronic GSA in the Alluvium WBZs

« Meets statutory requirement of
protectiveness

« Manage risk through engineering and
instituticnal controls

« Focused hot spat removal in Doane
Creek where controls are not feasible

- Barrier wall or PRB (to address DEQ
pricrity to restore BU to the Willamette
River and Dioane Creek in the Fill WBZ)

to Doane Creek

GEA Altermnative 3:

+ Focused excavation of soil and sediment hot
spots in Doane Creek and backfill as needed

- PRE or Fill WBZ barrier wall with hydraulic
control of Fill WBZ groundwater to Doane Creek

+ Removal of surface soil exceeding PRGs in
Doane Creek to the extent necessary for SWAC
to meet PRGs

+ Continued EIB

+ 155 bucket mix or excavation of hot spots to
3.5 feet from final grade

+ PRB or shallow Fill WBZ barrier wall and
hydraulic controls along the shoreline upstream of
the IRAM area

+ MMNA of groundwater in southem portion of
Siltronic GSA in the Alluvium WBZs

Meets statutory requirement of
rotectiveness

Removes or treats all accessible surface
oil hot spots

Adds removal of all bank scil and
lediment that exceeds PRGs in Doane
reek to enhance the effectiveness and
pbng-term reliability of the remedy

+ 155 bucket mix or excavation of hot
spots to 3.5 feet (requires foundation
and concrete removal)

material will be placed in the tank
basinz)

« MNA of groundwater in northem
portion of FAMM/Former Spent
Oxide Area in the Alluvium WBZs

placed in the tank
basinz)

« MNA of groundwater in the Fill
and Alluvium WBZs

GEA Alemative 2:

+ Focused excavation of soil and sediment hot
spots in Doane Creek and backfill as needed

+ PRB or Fill WBZ barrier wall with hydraulic
control of Fill WBZ groundwater to Doane Creek

+ Continued EIB

+ PRB or shallow Fill WBZ barrier wall and
hydraulic controls along the shoreline upstream of
the IRAM ISS barrier wall

+ MMA of groundwater in southem porticn of GSA
in the Alluvium WBZs

« Meets statutory requirement of
protectiveness

« Treats or removes hots spots to the
extent feasible based on knee of the curve
disproportionate risk reduction to cost
evaluation




Off-Site Hot Spot Considerations

« How do alternatives consider
the risk that DNAPL has
migrated offsite?

* Only site wide alternative 9
appears to treat DNAPL
OfficeATea e projected across the property
ek |- boundary in the former Office
' Area GSA and FAMM/Spent
Oxide GSA.




Former Office Area Considerations

Table A-1

Risk Reduction Through Hot Spot Treatment or Removal Only - Former Office Area

Preliminary Draft Discussion Document
Do Mot Quote or Cite

Risk Pathway'

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Alternative 4a

How was this estimated? Does contamination in 0% 69% 69% 69% 69%
the Office Area GSA affect the aquatic life 0% 69% 69% 69% 69%
pathway in the alluvium? 0% - — — —
HH - Surface and Subsurface Soil and Fill WBZ Groundwater Volatilization® 0% 16% T0% 1% 75%

HH - Fill WBZ Groundwater (excavation worker)® 0% 16% T0% 1% 75%

Eco - Fill WBZ Groundwater” 0% 16% T0% 71% 75%

HH — Alluvium WBZ Groundwater (industrial use)® 0% 0% 0% 23% 48%
Number of Pathways Either Partially or Completely Addressed Through 0.0 50 6.0 8.0 8.0

Hot Spot Treatment or Removal:
Fraction of All Pathways Addressed Through Hot Spot Treatment: 0.0/8 1.9/8 4.2/8 4.7/8 5.3/8

-




Former Office Area Considerations

Table A-2

Prelirn
Hot Spot Volume and Risk Pathway Summary Table — Former Office Area
(assumes risk reduction through hot spot treatment or removal only)
Percent of Soil Hot
i Volume of Hot Spot- Volume of Treated DNAPL | Spot* Volume Treated
Fractionof | (Containing* Soil in GSA (cy) Volume of Hot Spot-Containing* Soil Treated (cy) [( (%)
Risk Pathways FS Soil Hot
Treatment/ Addressed by Non- Saturation Spot
GSA Removal Risk Pathways Addressed by Treatment/Removal of Hot Hot Spot DNAPL Potentially Adjusted | Recoverable Treatment
Alternative | Technologies Spots Only Treatment AlIl' | Accessible | DNAPL®| All |Hot Spots| Residual | Transitional | Mobile | Accessible | DNAPL® | DNAPL’ DNAPL® | Accessible All' Cost (SM)°
- - = = 0 0 0 0 ] 0 0 0 00 0% 0% $0.0M
The cost to increase hot spot treatment from
692 cy to 3,057 cy (1 2,365 cy) increases by N—— |
[ —%%2——93 | 599 0 0 692 599 7,076 0 6% 6% $0.1M
$0.2M I i S
: | —
— |
ECD — FIl WBZ Gounawater (1696 |
—
* HH - Surface Sojl (69%) \
155 bucket mix |* Eco — Surface Sdl (69%)
of hot spots to * HH — Subsurfacg Sail (75%)
3 12 feet * HH - surface and Subsurface Soil and Fill WBZ Groundwater 4.2/8 3,057 300 2757 [v] 0 3,057 2757 32,595 0 28% 28% $0.3M
70%)
Why are treatment
| costs so disproportional osis | sas | o
«+nd fOr same technology?
12 fel
4 transitional and |+ HH — Surface and Subsurface Soil and Fill WBZ Groundwater 47/8 / 4610 304 4,306 0 1] 4,610 4,306 1] 1] —%__42%—‘" $1.2M
potentially Volatilization (7 //
doile CuRIAD b Ly rillain . y e el 13 [
[—
; |
The cost to increase hot spot treatment from L
3,057 cy to 4,610 cy (1 1,553 cy) increases by
4a of hotspots all  |volatilization (71%) 5.3/8 6425 305 6,121 0 0 6425 6,121 53,146 0 59% 59% $2.3M
depths * HH — Fill WBZ Groundwater (excavation worker) (71%)
« Eco — Fill WBZ Groundwater (719%)
+ Eco — Alluvium WBZ Groundwater (23%)
* HH — Alluvium WBZ Groundwater (industrial use) (23%)




Former Office Area Considerations

Table A-2

Prelin
Hot Spot Volume and Risk Pathway Summary Table — Former Office Area
(assumes risk reduction through hot spot treatment or removal only)
Percent of Soil Hot
Volume of Hot Spot- Volume of Treated DNAPL | Spot* Volume Treated
Fraction of Containing* Soil in GSA (cy) Volume of Hot Spot-Containing* Soil Treated (cy) [( (%)
Risk Pathways FS Soil Hot
Treatment/ Addressed by Non- Saturation Spot
GSA Removal Risk Pathways Addressed by Treatment/Removal of Hot Hot Spot DNAPL Potentially Adjusted | Recoverable Treatment
Alternative | Technologies Spots Only Treatment AlIl' | Accessible | DNAPL®| All |Hot Spots| Residual | Transitional | Mobile | Accessible | DNAPL® | DNAPL’ DNAPL® | Accessible All' Cost (SM)°
1 None MNone 0.0/8 0 0 0 0 0 0 0 [ 0.0 0% 0% $0.0M
« HH — Surface Soil (59%)
« 155 bucket mix [+ Eco — Surface Soil (69%)
N or excavation of |- HH - Sur_'faoe and Subsurface Soil and Fill WBZ Groundwater 1978 692 o 00 o 0 g9z S99 7076 0 5% 6% $0.1M
hot spots to 3.5 [Volatilization (16%)
fest * HH —Fill WBZ Groundwater (excavation worker) (16%)

+ Eco - Fill WBZ Groundwater (16%)

* HH - Surface Soil (693%)

155 bucket mix |* Eco — Surface Soil (69%)

of hot spots to * HH — Subsurface Sail (75%) ) )

3 12 feet * HH - surface and Subsurface Soil and Fill WBZ Groundwater 4.2/8 3,057 300 2757 [v] 0 3,057 2757 32,595 0 28% 28% $0.3M
Volatilization (70%)

* HH - Fill WBZ Groundwater (excavation worker) (70%)

« Eco — Fill WBZ Groundwater (70%)

+ 155 bucket mix |+ HH — Surface Soil (69%) 10946 6425 6121
of hot spots to » Eco - Surface Soil (69%)
feet and * HH — Subsurface Soil
4 ::nsit‘iona\ and |+ :: —:urface andssub:ﬁ:ie Soil and Fill 1] 4,610 4,306 a 0 42% 42% $1.2M
otentiall olatilization H 1
slr:bwlz D:APLto i"HH“]—FiItI\f\.'B(ZTSGK’:iundwater{E)v:ca\ratinn‘.\.' The COSt to treat a” hOt SpOtS In the Ofﬂce Area
ol depths | EcoFil WBZ Groundater 75%) is nominal compared to all other GSAs.
+ HH - Surface Sail (69%) Especially considering that only the last —
e s alternative addresses DNAPL that may extend I e S
« 155 auger mix |+ HH —Surface and Subsurface Soil and Fil I
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MNA Effectiveness

Table 14-1
Site-Wide Remedial Action Alternative Selected Technologies

Preliminary Draft Discussion Document
Do Not Quote or Cite

Site-Wide jies for Each GSA
Site-Wide RAA IRAM Components Other Components Former Tar Pond GSA Koppers-LNG GSA FAMM-Former Spent Oxide GSA Former Office Area GSA Siltronic GSA' Alternative Outcomes
RAA 1 — No Action Assumes no remedial actions, no physical source control measures in place (i.e., no barmrier wall), and no HC&C system operafion. -
+ Deep shoreline IS5 bamier wall |+ Engineering controls ::;::ut = Meets statutory requirement of
+ Gasco/US Moorings property + Institutional controls fraulic protectiveness
line barrier wall + Site-wide enginesred cap ane : M.an::ige risk through engineering and
RAA 2 — IRAM, Doane |- IS5 of nearshore DNAPL + MMA in the Deap Lower No addiljon::al GB_A-speciﬁc .:_ctin_:ns . o I?;mﬁhﬁlﬁmmvm  Doane
. . 2 beyond engineering and institutional 354 Alternative 2 bey Creek where controls are nat feasible
Treatment of hot spots to restore aquatic life corirols (No IRAM elements) oor GSA A 3 e wall o PRE (1o address DEQ
. . . . . . ternative 3: pricrity to restore BU to the Willametts
beneficial use is not proposed until site-wide . . gon o _|F¥er 3nd Dozne Cresk in the Fi WeZ)
alternative 7 for the FAMM-Spent Oxide GSA " 1SS bucket mix or excavation
P of hot spots to 3.5 feet from final
(and many other GSAs). grade (swell or other approved
coa Atermatve o material will be placed in the fed
. . . . . - . ilic
It is not clear whether MNA (proposed in site e i+ [ [tank basins) Crve | Mot sy o
1 H H e (swell or other approw o - sin veness
W|de alternat|ve 3) WOU|d be an eﬁeCt|Ve * tion of Gf:s"\:e;"(‘:“_z: tion of ::::erilal wei:llhe:‘li;nedl?:mgﬂ .—.: « MNA of grou ndwater in r SWAC |- l_?lehr;th:: treats all accessible surface
H % : " 5 fon e:ma:iaresn tank basins) i ¥ i ?c" s :ermwa o nk scil ai
groundwater treatment technology in the e et e || M otoomaern  fnfnOThern portion of ipot o |sedmen ot exeseds RS i Doane
narthern portion 1 reel enhance e iveness an
absence of hot spot treatment. ravmurormerspentoxiseaes oc|FAMM/Former Spent Oxide Area o o ey of ey
in the Alluvium WBZs fream of
1of
If MNA will not effectively restore groundwater,
where it is feasible to restore groundwater (like |,
the FAMM-Spent Oxide GSA) then another [rorhetsporsto 12 oA At 2
. . ent cell to 70 feet - 1S5 bucket mix or excavation of | it hot
groundwater treatment technology is required.  [ssaandromer e et o w3 et o | o PSS FIWE e v | e Sy et of
comparison of the risk ~ Hyaraunc comrols i te Fil and AT o 10 INE Dase of Lower i + 135 bucket mix C‘Ir excavation of hot  |material will be placed in the tank Er::f:ig‘\:;lll ;‘: z:::;:'i}:r;:egnk 'I’:'C"::‘Ijr?::di"é‘?;ﬂz groundwater to Doane Creek « Treats or removes hots spots to the
e oo (o2 s b |- Pt e (WRgn e ot pete (e 03 St i o S RS sz [t et v e
‘:: r""s:i:’ef;“: "’g‘F':s:‘ - HCAC system comidor pre- for future industrial use of Lower | with active DNAPL recovery and partion of EAMM/Former Spent ;ﬂ'ﬁjﬁ:ﬂg‘;‘” in the Fill m’:’l‘;‘iﬁ g’;"b":m";?'fj‘e shoreline upsiream of | ) ation
43?3‘5(”{);)[5 ! Pam:nl ‘ank basin remediat and D::;Lwer Alluvium WBZ g,—“ﬁe‘m control wii_hin the ) Owide Area in the Alluvium WBZs . MMNA of groundwater in southem partion of GSA
acTerm tank basin remediation |groundwater \e:EmEaTmm cell (Fill and Alluvium in the Alluvium WBZs




DEQ’s Observations and Path Forward

* The site wide alternatives require a fundamental overhaul

* |tis not clear to what extent feedback we have provided in
FS comments and/or previous meetings has been
incorporated into the pre-meeting tables and figures.

* Ongoing meetings to repeat feedback is not productive.

 Additional meetings are not necessary for NW Natural to
understand and satisfactorily address FS comments.

 NW Natural should complete the revised FS for DEQ
review.

-
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