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Matural naighbor interpolation with background concentrations
in historically remediated aneas and composite concenirations
in Shipyard areas

Total PCB {ugfg)

B - 550 and s 16,000 (> 90th and s 1001 peroenile)

I > 280 and = 550 (= B0th and = 80th percentile)

[ » 140 and = 280 (> 70th and = B0th percentile)

] = 80.9 and = 140 (> 60th and < T0th percentila)

|| =488 and < 80.9 (= S0th and = 60th percentila)
[]>224and s 46.8 (= 40th and = S0th parcontie)

] = 14.7 and s 22 4 (= 30th and s 40th percentile)

I > 8.894 and = 14.7 (> 20th and s 30th parcentile)

B = 4.61 and = 8.54 (> 10th and = 20th parcentile)

B = 461 (< 10th percentile)
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San Diego Bay Cleanup Levels
Pursuant to Resolution No. 92-49

« Sediment remediation is conducted to protect
beneficial uses like aquatic life, wildlife, and human
health

« San Diego Water Board is obligated to have a
presumptive cleanup goal to require cleanup to
attain background water conditions (the water
quality that existed before the discharge)

« San Diego Water Board may establish a cleanup
level above background water quality conditions, if
the Board determines it is technologically or
economically infeasible to achieve background
water quality conditions
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Shipyard Sediment Site Background

AR RRRRRRRA]] Cleanup and Abatement Order

| LLC

March 14, 2012
No. B9-2012-0024
Table 1. Background Sediment Chemistry Levels
Chemicals of Concern Units (dry weight) Bgm m“

Primary COCs

Copper mglkg 121

Mercury mg'kg 057

HPAHS® ugfks 663

PCBs’ uzfks 84

Tributyltin ugks 2
Secondary COCs

Arsenic mgkz 1.5

Cadmium mglkg 033

Lead mglkg 53

Zime mglkg 192

1. Equal to the 2005 Reference Pool's 95% upper predictive limits shown in Section 18 of the
Technical Report for Cleanup and Abatement Order No.R9-2012-0024. The background
levels for metals are based on the %fines:metals regression using 50% fines, which is
conservative because the mean fine grain sediment at the Shipyard Investigation Site is 70%

fines.

b2

Benzo[a]pyrene, and Dibenzo[a hlanthracene.

3. PCBs=sumof 41 congeners: 18, 28, 37, 44, 40, 52, 66, 70, 74, 77, 81, 87, 99, 101, 105, 110,
114,118,119, 123,126, 128, 138, 149, 151, 153, 156, 157, 158, 167, 168, 169, 170, 177, 180,
183, 187, 189, 194, 201, and 206.

Table 2. Alternative Cleanup Levels: Shipyard Sediment Site

HPAH: = sum of § PAHs: Fluoranthene, Perylens, Benzo[a]anthracens, Chrysene,

Aquatic Life Aquatic Dependent Wildlife and Human Health
Surface Weighted Average Concentrations (site-wide)
C 159 mg/k
Remediate all areas determined to have PPt mg/kg
sediment pollutant levels likely to Mercury 0.68 mg/kg
adversely affect the health of the benthic HPAHs' 2.451 ugkeg
community. PCBs’ 194 ng/kg
Tributyltin 110 pg'kg
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Distribution of PCBs in Surface Sediment in Relation to 120 ug/kg (84 pg/kg partial sum)

(R RARRERARARD E' :‘:'H?‘;f: :;&:“:‘;i: 206 uglko it Fbe @5 1. Near US Navy Norh Island cutfalls, the value furihest from the outfall for each location assacated with each outfl {6 total).
’ | contral Bay SWAC = l:lll.! I'l-'ll-'?'lﬂ & ; : X . — s ¥ E ! Saim 2. For pocket areas separated from the main channel (13 total), which had sufficient data and high concentraions, boundaries wene given the average
" ! A s I Lo 3 Yy sl walue of NN interpolation cells within 10-feel of the shoreling for thad particular area. Only the locations within the pocket areas were used for infepolation,
[ 3 For those without sutficiant data (3 3 sample locations). thiessen polygons were used within the pocket area for boundary conditions.
#l 3. The remaining boundary conditions were green the Tolal PCBs thiessen point value of the comesponding thiessen paygon
4, Aviriual station was placed between SDB18-5531 and 5532, with a conceniration based on the two proximal mid north bay samples, in order to provide a
more representive surlace in that ares.
& 5, Aspecial condition was done for West Basin, since concentraions varied between the inner and ouler sections of the pocket area The area was divided in
two and followed the interpolation nides for boundary conditions of pocke! areas.

W ] B TR = e - - = L

South Bay SWAC = 6.2 ugikg
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San Diego Regional Water Quality Control Board

Water Boards

SAN DIEGO REGIONAL WATER QUALITY

CONTROL BOARD

“mn!ulml!Mlmﬂ"

Figure 5. Map of San Diego Bay Depicting Final Contempaorary Ambient Sites, Known
Contaminated Areas, and Excluded Sites.
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STEP 1: Input Data A

STEP 1: Input Data B

2008, 2013,2014, and 2018

Cu, Cd, Hg, Pb, Zn, TPAH
TPCB, TCHL, TDDT, Dieldrin

2013,2014, and 2018

€u, Cd, Hg, Pb, Zn, TPAH
TPCB, TCHL, TDOT, Dieldrin

STEP 2: FILTER

Censored Data
(=X)
Tables 6 & 7

|

STEP 3: Statistical Method

Substitution by Zero

(Bayetal. 2021) ——>

Tabled &5

STEP 2: FILTER

Uncensored Data

%}
Tables 2 &3

|

STEP 3: Statistical Method

L]
:’\.f Wy Kaplan- Meier Survival Anabysis Ordinary Nonparametric Bactstrap
?.,] (] u; f"..i- BLa Bootstrap
SAN DIEGO BAY SEDIMENT POLLUTANTS: F’S“;:m o NS STEP 4: 0UTPUT
EVALUATION OF CONTEMPORARY AMBIENT et =at a'mbim e —_—
CONCENTRATIONS TO INFORM WATER W mibedipns Nodn
QUALITY MANAGEMENT et
January 2024
« Background of 5.27-5.67 pg/kg (subset of congeners), estimated 7.53 to 8.10 ug/kg (all congeners) 6
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Mediation at a site, Water Board used a background PCB value of zero.
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Distribution of PCBs in Surface Sediment in Relation to 8.10 p g/ kg
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Sampla location
Total PCB (ug/kg)
® >B.1ughg
e sB.1ugfkg
[ AMT boundary
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in historically remediated areas and composile concanirations
in Shipyard aneas
Tolal PCB (ughg)
[ »81uakg
[ =81 upng

1. Near LS Navy Morth island cutfalis, the wals furthest from e outfall lor sach location sssocisied with sach outfal (6 wtal).

2. For pocke! arsas ssparated from the main channel {13 iotal), which had suficient data and high concenirations, boundaries wen given the sverage
walug of NN imerpolation cells within 10-est of the shorsling for that particular area. Only tha locasions within the pocked arsas wers used for interpolation,
For those without sufficient data (§ 3 sample loca®ons), Feessen polygons were used within the pocked area for boundary conditiona.

3 Tha remining boundary condSons wans given tha Total PCBs thisssan point wailua of the comasponding thssen polygon

4. Avirtual station was placed betwsen SDE18-5511 and 5512, with & conceniration based on the two proximal mid north bay samples, in crder to provide a

M reprEsertive surfacs in thal anea.

5. A special condiBon was done for West Basin, since concenirations varied between the inner and ouler seciions of the pockel area. The ansa was divided in

barr.com



Use of Forensics to Evaluate PB Pa__t_tgrns In Sedime_'nt Trap Sample
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@ Port of San Diego outfall D Bay IA defined in SQO work plan
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Comparison of PCB Signatures in Sediment Trap Samples to Surface Sediment

(A RNRRRERRRNRARE XTI : - == i B PCB Congener Plot - 5501 (2018) Versus ST33D (2018)
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SS01 (2018) Versus ST33D (2018) Sediment PCB Congener Concentration

5501 Congener Concentration pg/Kg
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2018 and 2023 Total PCB Concentrations and Signatures in Surface Sediment
Relative to RSS
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San Diego Bay

@ Port of San Diego outfall = Cesar Chavez Park in-water boundary Q > 0.838 and < 0.960 0 > 780 pg/kg and < 910 pg/kg (ave sed trap x 6)

® City of San Diego outfall [ Pacific Maritime Freight in-water boundary @ > 0.686 and < 0.838 > 520 yg/kg and < 780 ug/kg (ave sed trap x 5) & 0 0.075 °-*h54“95
& City of San Diego outfall - abandoned (O 2023 Sample location @ > 0.464 and < 0.686 > 390 pg/kg and < 520 pg/kg (ave sed trap x 4) ‘; 5 0.075 015

@ CMSD outfall ["1 2018 Sample location @ > 0.000 and < 0.464 10 > 180 pg/kg and < 390 pg/kg (ave sed trap x 3) Kilometers.

[ CMSD investigation area PCB Congeners ST33 R? Values Total PCB Congeners B > 130 pg/kg and < 180 pg/kg (sed trap max)

O Bay 1A defined in SQO work plan Sediment depth: 0 -5 cm (ug/kg dw) I <130 ug/kg (ave sed trap)

[ Approximate area of engineered cap @ > 0.960 and < 1.000 M > 910 po/kg and < 1490 g/kg (max)
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Conclusions

Sets realistic
expectations for long-

Recommend use of Offers a more accurate

sediment traps to assess basis for predicting
term remediation

outcomes

site-specific post-remedial sediment
recontamination potential concentrations
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Thank you!

Jennifer Parker

jparker@barr.com
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