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TECHN!CAL N]EMORANDUM CHRONMETTAL | GROIECHNCAL | NATURM RESOURCES
TO: Mohsen Kourehdar, Washingtdn State Department of Ecology
ce: Alex Smith and Don Bache, Poa of Olympia
FROM: Larry Beald i’ .E., and Christine Kimmel, L.G.
DATE: April 25, 2013
RE: CORRECTED SEDIMENT QUALITY MONITORING RESULTS
' 2012 SEDIMENT PERFORMANCE MONITORING

CASCADE POLE SITE

OLYMPIA, WASHINGTON

This technical memorandum presents the results of a series of sediment quality investigations
conducted at the Cascade Pole Site (Site) in Olympia, Washington. The Phase I sampling event was
conducted in accordauce with Amendment 1 to the Agreed Qrder No. DE 00TCPSR-753 issued between
the Port of Olympia (Port) and the Washington State Department of Ecology (Ecology). The Phase I1 and
Phase I1I sampling events were in follow-up to the analytical results from the Phase I sampling event.

As is discussed in the subsequent sections of this technical memorandum, a calculation error
oceurred in converting the dry weight analytical data to carbon normalized data for polycyclic aromatic
hydrocarbons (PAHs), which resulted in incorrect concentrations significantly greater than the actual
carbon normalized concentrations for the Phase I and Phase 11 data. This report presents corrected Phase |
and Phase II data, and the subsequent Phase 11 data, The analytical results in this technical memorandum
supersede previous data and associated inferpretations presented to Ecoiogy resulting from the 2012 5-

year review sediment sampling event and the subsequent Phase 11 investigation.

SAMPLING ACTIVITIES

In October 2012, Landau Associates performed the Phase I sediment monitoring event stipulated
under Amendment 1 to the Agreed Order, which requires sediment quality monitoring every 5 years
following completion of the 2001/2002 sediment interim action. Within the multiple benefits line (MBL),
t5 sediment cores were collected from the interior of the backfill layer that covers the dredged surface
from the 2001/2002 sediment interim action. Surface grab samples (0-10 centimeters) were collected
outside of the MBL from five locations (CP-16 through CP-20) along its perimetler.

‘The dry weight PAH analytical results were normalized to the sample total organic carbon (TOC)
concentration fo develop organic carbon normalized (OC) results. The incorrectly calculated surface
sediment results from the Phase 1 event indicated elevated PAHs relative to the previous sampling events
conducted in 2002 and 2007, and exceedance of the cleanup levels identified for the 2002 sediment
interim action, which are based on the Sediment Management Standards (SMS) Sediment Quality

Standards (SQS) and Cleanup Screening Level (CSL) values. As is discussed in the next section, while
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SQS and CSL exceedances were present in some of the sampjes an error in the carbon normalization
calculation resulted in the reported concentrations bemg mgmﬁcantly higher than the actual
concentrations. o

Based on the incorrectly calculated exceedances observed during the Phase I event, a Phase II
sampling event was conducted that included the collection of 17 surface samples for PAHs to evaluate the
distribution of the PAHs in surface sediment, and to deterniine if the Site upland was a potential source of
the elevated PAHs. Surface sediment samples had not been collected within the MBL since the sediment
rinterim action was completed in 2002, so the purpose of the Phase TI event was to evaluate the potential
source of the PAHs release and release mechanism along with additional characterization of the
distribution of the PAHs. The calculation error that occurred during the Phase I sampling event carried
through the Phase 1I event, and PAHs were reported at significantly higher concentrations than the actual
concentrations, The incorrectly calculated OC normalized PAH results of the Phase I sampling event
were lower than the Phase I resulis, but SQS and CSL exceedances were still reported. However, the
results did not strongly correlate to a release from the Site, or any other location.

Because the Phase Il results did not identify a likely source for the elevated PAHs, additional
characterization was conducted. The Phase 111 investigation was conducted to confirm the PAH surface
sediment concentrations at the five original Phase I3 locations outside the MBL, and to collect sediment
core samples at each of these locations to evaluafe whether the elevated concentrations were originating
from subsurface sediment in the vicinity of the original sampling locations.

Thé Phase 11l sampling event consisted of collecting five surface sediment samples and three
composite subsurface samples representing 1 ft intervals to a maximum depth of 8 ft below the mudline.
The Phase 111 samples coordinates were selected to correspond with the Phase 1 locations for CP-16
through CP-20. Analytical testing was conducted from the surface sediment sample and the first
subsurface interval. The other subsurface samples were archived for potential follow-up testing. The
Pott was conducting a Budd Inlet sediment dioxin characterization study at the same time as the Phase 111
investigation',;_._sp_.t__l}__e_a__Ph_a_g_e 111 sampling was conducted in conjuriction with the Budd Inlet dioxin study by

the Port’s consultant for that project, Anchor QEA.

CORRECTED ANALYTICAL RESULTS

As previously indicated, it was discovered duri ing the data tabulatlon and review process for the
Phase 11l data that the Microsoft Excel macro used for conve:tmg the chy ‘weight PAH resulls to organic
_-carbon -normalized data was corrupted and produced incorrect results. ‘The corrupted formulas were
stripped of the conversion féctors that converted microgram per kilogram (ug/kg) dry weight to milligram

per kilogram (mg/kg) OC and the percent organic carbon to fiactional organic carbon, which significantly
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overestimated the PAH concentrations for both the Piié}ée I and Phase 1I events that were previously
submitted to Ecology. ’ _

The corrected Phase 1, Phase 11 PAH data, and thé Phase 11T data, are summarized in Tables 1
through 3, respectively. The distribution of PAH SQS and CSL exceedances based on the corrected data
are shown on Figures 1 and 2 for the Phase I and Phase 11 investigations, respectively. The analytical
results for the Phase 111 event (surface and subsurface) are shown on Figure 3.

The corrected analytical results for the Phase I event indicate naphthalene concentrations at three
locations (CP-17, CP-18, and the duplicate sample from CP-20} above the SQS; naphthalene
concentrations at CP-17 and CP-20 (duplicate sample) were also above the CSL. Acenaphthene
concentrations were detected above both the SQS and CSL at CP-17, and above the SQS at CP-20.
Analytical results for CP-17 and CP-20 indicate other PAH compounds at concentrations above the SQS
were fluorene, phenanthrene (CP-17), 2-methylnaphthalene (CP-17), and fluoranthene (CP-17). In
addition to the elevated individual PAH compounds, total low molecular weight PAHs (LPAHS) were
reported above the SQS at CP-17 and the duplicate sample for CP-20. Total high molecular weight PAHs
(HPAHS) were reported af concentrations below the SQS and CSL at all Phase I locations.

The results of the Phase II sampling event indicate no PAH concentrations above either the 508
or the CSL. The Phase II results indicate that elevated surface sediment PAHs have a limited areal
distribution that is not indicative of a release from the Site uplands. However, the Phase 11 data do not
indicate a potential source for the elevated PAL concentrations.

The results of the Phase 1II sampling event indicate that naphthalene and acenaphthene were
present in surface sediment at concentrations above the SQS at CP-17 and CP-18, although the
concentrations were lower than the original Phase I results. No other individual PAH compounds,
LPAHSs, or HPAHs were reported at concentrations above either the SQS or the CSL for the other four
surface samples (three samples and one duplicate sample). Additionally, no PAHs exceeded the SQS or
CSL values in the subsurface samples collected from the 1 to 2 fi sample interval. No deeper core

samples were tested due to the lack of elevated concentrations in the 1 fo 2 ft interval.

CONCLUSIONS

Based on the corrected analytical results from Phase I, 1I, and 1 sampling events, localized
surface sediment contamination in the LPAH range is present along the perimeter of the MLB, outside of
the area dredged during the 2001/2002 sediment interim action, However, the surface sediment
contamination is well bounded both vertically and laterally, and does not appear to be related to Site
upland releases, The most recent (Phase 11I) round of surface sediment monitoring showed a marked
reduction in elevated LPAH-range concentrations, particularly for the only locations (CP-17 and CP-20)

that exhibited CSL exceedances in the Phase 1 results. This trend, in conjunction with the areal
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distribution of low PAH concenirations exhibited by the Phase 11 investigation results, suggests that the
elevated surface sediment concentrations detected at CP-17, CP-18, and CP-20 during the Phase 1

investigation, and CP-17 and CP-18 during the Phase III investigation, are likely to decline to below SQS

criteria through natural recovery processes. The-source ofithese elevated :PAH:concentrations are not-.- ...

known, butthié areal distribtition in surface sediment indicates that the Siteuplands is not a 1i kely source.

ATTACHMENTS

Figure 1 ~ Phase I Surface Sediment Locations

Figure 2 — Phase [I Surface Sediment Locations

Figore 3 = Phase 111 Surface Sediment Locations

Table 1 — Phase I-Corrected Surface Sediment Results (OC Normalized)
Table 2 — Phase 1I-Corrected Surface Sediment Results (OC Normalized)
Table 3 — Phase 11I-Verification Surface Sediment Results (OC Normalized)
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! TABLE 1
CORRECTED PHASE | SURFACE SEDIMENT RESULTS (OC NORMALIZED)

Page 1 of i

CASCADE POLE SITE
PORT OF OLYMPIA, WASHINGTON
SMS Criteria
Agreed Order Sample Resuits-Phasa |
Dup of CP-20-M2
Sediment Cleanup CP-16-M2 CP-17-M2 CP-18-M2 CP-1e-M2 CP-20-M2 DL
Quality Screening VO23L VO23M VO23P VO30 VORIK VO23IN
Standard {a}| Level{b} | 10/ik2012 10/15/2012 10715612012 1041512012 10/1512012 10/15/2012
PAHs (malkg OC)
Naphthalene 88 170 202 [i3s8E | 121.5) 15.8 35.0 9
Acenaphlhytene 66 65 08y 6.9 3.4 0.8 284 5.8
Acenaphthene i6 57 23 i 59.0) 15.9 1.8 42 40.6]J
Fluorene 23 79 22 53.7 11.2 2.0 33 3981
Phenanthrene 100 480 6.0 104.6 30.8 8.9 17.7 ) 781 J
Anthracene 220 1,200 2.7 51.5 124 4.6 35J 3750
2-Methyinaphthalene 36 64 5.6 38.8 169 241 374 27.3 J
LPAH {c,d) 370 780 3414 633.8 196.0 33.9 6684 |  637.8{J
Fluoranthens 160 1,200 6.6 327 6.9 207y 1172 4
Pyrene 1,000 1,400 6.7 306.0 42.1 10.6 2384 179.7 )
Benzo(a)anthracens 110 270 1.8 388 8.4 12,5 884 219
Chrysene ito 460 2.3 89.6 8.3 17.1 10.8 J 36.7J
Total Benzoflueranthenas 230 450 5.6 87.0 14.6 16.1 16.2 J 67.2J
Bertzo(a)pyrene 99 210 3.9 50.0 6.1 7.9 69 328
Indeno(1,2,3-cd)pyrene 34 a8 1.8 16.4 2.6 24 314 12,5 )
Dibenz{a,hjanthracene 12 33 t5U 7.6 18U 1.0 114 4.6
Benzo{g,h,)perylene 31 78 26 18.7 29 23 35 133
HPAH {c,0,f) 950 5,300 31 803 115 7 8% J - 486 |}
CONVENTIONALS (%)
Totat Organic Carbon (SWOC60M) 10 {g) 10 (g} 1.24 1.34 1.07 3.04 2.60 1.28
Totat Sclids {SM25408) — — 67.90 61.40 67.60 49.50 44,00 61.20
U = [ndicales the compound was not detected at the reported concentration.
J = [ndicates the analyte was posilively identified; the associated numerical value is the approximate
concentration of the analyte in the sample,
Bold = Detected compound,
Box = Exceeds SQS
Shade = Exceeds CSL
{a) SMS Sediment Qualily Standard {Chapler 173-204 WAC).
(b) SMS Cleanup Sereening Level {Chapler 173-204 WAC).
{c} Where chemical criteria in this table represent the sum of individual compounds or Isomers, the following methods
shall be applied:
(i} Where chemical analyses identify an undetected value for every individual compoundfisomer, then the single
highest detection imit shall represent the sum of tha respective compoundsfisomers,
{ii) Where chemical analyses detect cne or more Individual compoundsfisomers, only the detected concentrations
wili be added to represent the group sum.
{d} The LPAH criterion represents the sum of the following "low melecular weight polynuclear arcmatic hydrocarben”
compounds: naphthalens, acenaphthylene, acenaphthene, fluorene, phenanthrene, and anthracene. The LPAH
criterion is not the sum of the criteria values for the individual LPAH compounds listed.
{e) The total benzofluoranthenes eriterion represents the sum of the concentraticas of the "B, “," and "K” isomers.
(fy The HPAH criterion represents the sum of the foflowing "high molecular weight polynuciear aromatic hydrecarbon™
compounds: fivoranthens, pyrene, benzo{alanthracene, chrysene, total benzoflusranthenss, benzo{a)pyrene,
indeno{1,2,3-c,d)pyrens, dibenz(a,hanthracene, and benzo(g,b,)penyiene. The HPAH criterion is not the sum of
the criteria vatues for the individual HPAH compounds as listed,
{g) DMMP clarification paper and SMS technical [nformration memorandum: Manzgement of Wood Waste Under
Dredged Material Management Program and the SMS Cleanug Program.
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TABLE 3

PHASE [-VERIFICATION SURFACE SEDIMENT RESULTS (OC NORMALIZED)

CASCADE POLE SITE
PORT OF OLYMPLA, WASHINGTON
M3 Crlterle |
Surface Sediment Samplos Subsurtace Sodiment Somgales
Oup of CP1B10 Tup of CP-20
Sedment | Cleonup |GP180-10  CP170-0  CPB0MD  CPIBDUR-0  CP1S10 GRG0 |CP481:2  CP-I7-62  CPd842  CPB42  CR20-17  CR20-1-2DUR
Gualty | Scraening | WGBAE WeeaD WED4A WOMF wGo4s WGBIC wFIR WA WFHIF WFOIE WFOIC WFSID
Standard (o) | Leval o) | 3870t aini2013 362013 Vaz013 WD 82013 2i42013 3452013 42013 242013 3412012 A0

PAHz (mgikg OC)
Nephthalene - 2] 170 21 s [ides] 833 208 213 124 203 638 404 199 283
Agenaphinylene 58 8 o8 14 EX) z8 03 14 22 o4y o8 a2 02 a1
Acenaphihone 18 57 PR T 148 M5 azy 20 8 44 33 44 03y 0ry
Fluorene 2 7 21 [ "7 35 258 23 18 a7 .0 57 o o5
Phencathrane 100 480 59 7 23 183 554 X 84 4z 48 83 15 13
Anthincene 220 1,200 21 .4 126 .8 25 3.0 22 35 23 54 o8 o5
2-Mothyinaphtholons 3 64 1.0 o 126 108 30 23 22 31 a0 8.0 03y 08y
LPAN [ed) 370 780 204 1337 171.2 1433 35.3 e 260 e 8238 0.5 48 58
Fluorantrene 168 1,200 26 278 201 208 s 122 33 89 a7 7.3 17 11
Pyrene 1.000 1,400 05 2.8 208 404 128 163 Mz 0.8 05 231 22 15
Benzo(sjantracena 110 270 16 a5 [ a2 453 6d 28 20 26 30 08 08
Chrysene 10 280 24 89 77 87 524 72 24 24 28 a2 064 124
Thtal Brnzofucrantenas 23 450 ar 122 125 15.4 1043 105 37 38 48 83 1.0 1.6
Benzolalpyrons 02 3 13 44 a7 53 4z 58 18 13 50 38 05 os
Indena(t,2,3adypyrene 1] a8 0.8 24 20 27 203 33 0.9 08 0. 22 0z oz
Divonzla,hiantiratens [ 3 024 X4 06 2 13 05 24y 04y 05 05y 02y ey
Benza(g,hjpervians 31 75 10 28 a1 25 200 38 15 1.0 12 34 0z 0z
HPad teo s80 5300 2. 952 8.0 118 92 6.8 2 203 a4 4.2 74 a5
CONVENTIONALS (%)
Total Organic Catban (SWEDAOM) 10 (o) 1) 148 123 1.03 1.9 288 262 268 165 2,988 280 0.685 4 1529
Tatol Solits (SM26408) e - 60.50 82.30 84.40 52.00 4840 5230 76.90 .80 78.50 4370 4320 4870

U = lndicates the compound was not detected at tha reporiad concentration.

J = Indicatos the analyte was posibvely ldontified, the ooascloted numerical valua ks the appreximate
congentratian of the analyts In the sample.

Bold = Detected compaund.

Box = Excoeds S8

Shade = Exceeds GSL

{a} SMS Sediment Guallty Standard (Chapter 172204 WAC).

{h} SMS Cleanup Screening Loval {Chapter 173-204 WAC),

{c) Where chemical eriteria In thia table represont the sum of individual agmpeunds of isomers, the follawing methads

shall be applled:
) VWhore chermicat analyses [dentify on undetectad valua for every individual compoundilstmer, then the single
highost datection limit shall represent the sum of the respactve compourkinisomers.
(H) Where chomical anolyses detect ono or mere Indlvidual compelnds/lsomers, only th detocted concentrations.
will be atdded 1 reprenent the group aum.

() The LPAM griterion represonts the sum of the fallowing “low welght pol lear aromotie hyd o
gompaunds; naphthalens, acenaphinylene, aconaphthena, Tuetens, phehanthrane, and anthracene. The LPAH N
criterion | not the sum of the criteris values for the Individual LPAH compounds listed.

{e) The total benzofutranthenes ritetien fopret the sum of the f the “8," “J* and K" lsormers,

) The HPAH criterion reprosents the sum of the fellowing “high moleguler weight pelynuclear aromatic hydrocarbon®
canmpounda: pyrane, chryscne, total benzoflucranthenss, bonzo{a)myrens,
indono{1,2,3-c,dipyrene, dibanz(s hjonthrocena, and kenze(gLh)peryians. The HPAH criterlsn s not the sum of
the critena values for the Individual HPAH cotmpounds s lsted.

{g) OMMP clarification paper and SWS technical Information. metnurasdut: Manegoment of Wood Waste Linder
Dredged Material Manageiment Program and the SMS Cleanup Pragram.
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TABLE 2 Page 1071
CORRECTED PHASE Il SURFACE SEDIMENT RESULTS (OC NORMALIZED)
CASCADE POLE SITE
PORT OF QOLYMPIA, WASHINGTON
SMIE Critaria
Yoriflcation Sample Results-Phase 1l
Dup of CP-28
Sediment Cleanup CP-21 chaz CP23 CP24 CP-25 CP2g CRa27 P28 U1 CP-26 CPJ0 CP-31 CP32 CR33 CP34 Cpaas CP36 CrRa7
Quality Sergening | Vyod) Vyedi VYB4H VYeas VYBAF VYBda Vyode VYg4c VYSAK VYB4D VYS4L WM WVYAN VYD0 VYS4E WIDO0A Wooos WoRooG
Stondard ()| Level (b} | 1/62013 182013 Aisreo13 1/8/2013 1812013 18i2013 182013 1/8/2013 B0 14812013 1782013 1182013 10/2013 182013 1/8/2013 82013 14012013 102013
R = SRS LS o s L sz

PAH3 {mp/ky OC)
Naphthaleno og 170 17y 135 (Al 29 40.0 49 or 0.4 0.5 3.8 78 46,5 kiA 7.5 27 142 4. 2
Acenaphthylena - 68 Ty LN 01 0.2 0.8 024 Qau Qzu ot 0.8 0y 24 14 oy 03 [1)-28} 1.7 61y
Acenaphthene 18 57 170 2r 1.8 04 7.3 0.8 024 0t [-X V] oo 13 8.8 2.8 1.0 04 14 20 5]
Fluorene 23 e 17 4 18 (-2 o4 8.0 07 02J oty A ] o8 14 58 1.8 0.8 94 11 1.5 03
Phenanthrens 100 480 17U 54 18 15 180 S22 o5 0.5 0.9 55 ar 140 24 27 18 32 30 1
Anthracens 220 1,200 7y 25 2.8 0.6 78 1.8 &2 0z 0.3 20 13 5. 21 1.0 0.6 . 19 (%]
2-Methyinoghthaiehe ] 84 1Ty 3 0.8 0.4 3.7 a7 [ -] [ ] 02l 33 1.1 8.1 22 11 05 0 27 O
LPAH {¢,q) 370 750 170 258 1184 52 76.8 984 183 LER 214 118 153 BT 3.0 137 6.1 218 23.0 44
Flusratrthone 180 1,409 17U a7 18 b5 130 248 0.7 05 854 125 3.8 140 4.3 36 14 48 5.8 29
Pyrens 1,000 1.400 41 6.9 26 44 160 4.1 12 13J 590 120 57 246 109 83 27 73 85 3z
Benzo{a)anthracens 1e 270 a9 ) 22 07 10 5% 0.9 02 [+5:} 0.7 23 99 4.0 2.0 1.5 14 142 204 [
Chrysene 110 400 37 6.1 1.0 3.9 129 13 (o4} 454 230 6.0 12 50 3.0 18 1.5 23 38 .
Total Benzofluoranthenas 230 450 63 AT 1.6 3.0 10.0 24 .8 100 %1 8.0 26 10.5 B4 45 a1 36 33 20
Benzo{apyrens 2] 210 14 .7 05 038 41 0.8 03 0.3 0.8 6 0.8 4.2 22 1.5 1.0 12 18 0.6
Inceno(1,2 3-calpyrane M 88 1ry 14 04 08 27 0.5 02 0.2 .5 13 or 28 1.5 0.9 0.7 0.8 a8 04
Ribenzia,hanthracens 12 33 17U o34 @1y 01y 1.0 024 02U 02 u 014 &l day or 0.4 2% 0.2 [N 9.2 LA ]
Banzo(g.h)perviene 31 78 17y 12 0.4 0.6 27 %] 0.3 02 0.5 13 o 3z 1.8 o8 0.9 5] 3 0.5
HPAH (g0, a0 5,300 164 2 9,0 J 154 L3 134J 41 45 1?1y 47 16.8 69.8 a2z 202 124 25 213 11.6
CONVENTIONALS (%)
Totat Organie Carkon (SWO0E0M) 10 {9 104 0288 0.8%0 %38 25 140 107 2.57 287 AL 2,00 1.04 114 220 353 2T 218 260 374
Total Sollds (SM2S408) - - 87.40 76.90 86.80 63.00 68.30 7410 3040 70.30 70.50 2540 7340 45.00 44,00 44,10 N30 40.00 48.50 2270

U = Indicates the compound wis not getested at the reported cancentration,

J =indicates the analyte was poslively identiied; the assacmted numerical valus 1o the approximate
concentration of tho analyte in the sarmple.

Bold = Detected campound,

Box « Exceeds SQS

Shade = Excesds C3L

{a) SMS Sediment Quallty Standard (Chapter 173-204 WAL),
() SM3 Clomnup Scrasning Level (Chapter 175204 WAG)
{e) Whore chamicai éniteria In this tabla represent the sum of lndividual compounds or laemsts, the following rasthods
shal! bo applled:
{1} Whers chemical analyups ldentify en undatocted value far avery ndiviiual compoundfsomaer, then the angle
highest detectian imit shatl the sum of the resp COMPoUr

() Whare chemical anclysoz dutett ona ar mare ingividizal compound
will ba wdosd 10 reprasent the group sum,

4, only the tetected

{d) The LPAH criterian repreasnts the sum of the fallowing "low welght aromntic t "
i fluerena, th and ar Tho LPAH
aniterian in not the cum of the enteria volues for the Individual LPAH compounds listed.
{e) The total criterial rap the sum of the of the "B, "J," and "K* lscmatn,

{) The HPAM eritarion repressnts the sum of the Tollowlng “high molecular welght polynuclear arometic hydrocaron®
W, pifena, . ehrysens, fotal benzofuoranthenaes, berzo(a)pyrene,
indlana(1,2,3-,d)ayrente, diberiin kjanthrocone, and benzo(ph, iperydens. The HPAH criterion ks not the sum ef
the eriteria velues for the indlvigual HPAH compounds as lsted,
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