




















Risk Characterization Results Related to HI for CERCLA Residential Child
(Table 7-8)

For noncarcinogenic COPCs, all EAs report an HI greater than the target HI of 1. Aluminum, antimony,
arsenic, cadmium, chromium, cobalt, iron, lithium, manganese, and vanadium were identified as hazard
contributor ierefore, an evaluation was performed for each EA to segregate the Hls associated with
those haza itributors by similar mechanisms of action (critical effect) and toxicological effects.
When the HI based on similar mechanism of action is greater than 1, those hazard contributors will be
retained. The mechanisms of action (critical effect) for each of the hazard contributors are as follows:

e Aluminum — neurological effects

e Antimony - longevity, blood glucose, and choles ol

e Arsenic — hyperpigmentation, keratosis, and p:  ible vascular ¢ lications
e Ca -si.  ficant proteinuria

e Chromium- sal septum atrophy

e Cobalt —blood effects

e Iron — gastrointestinal (GI) tract effects

e Lithium - nervous system and kidney effects

e Manganese — central nervous system effects

e Vanadium — decreased hair cysteine

The results of the evaluations for each EA are summarized in more detailed in the follc  ng section.

EA A plus B - The HI for EA A plus B is 1.4 which is greater than the target HI of 1. The primary
contributors to noncancer HI (those analytes that contribute greater than 1 percent of the total HI) are
aluminum (HQ = 0.097; 6.8 percent contribution), arsenic (HQ = 0.17; 12 percent contribution),
chromium (HQ = 0.041; 2.9 percent contribution), cobalt (HQ = 0.39; 27 percent contribution), iron
(HQ=0.44; 31 percent contribution), lithium (HQ = 0.053; 3.8 percent contribution), manganese (HQ =
0.032; 2.3 percent contribution), and vanadium (HQ = 0.15; 11 percent contribution).

Among all hazard contributors for EA A plus B, exposure to aluminum, lithium, and manganese result in
neurological effects, summing the hazard quotients for these three analytes results in a HQ of 0.18, which is
less than the target HI of 1. Other hazard contributors for this EA result in a different critical effect, as such
it is appropriate to segregate the contributions of each hazard contributor. Even though, their combined HI
is greater than 1, the HQ for each hazard contributor is less than 1. Therefore, no hazard contributors were
retained for EA A plus B.

EA C - The HI for EA C is 2.5 which is greater than the target HI of 1. The primary contributors to
noncancer HI (those analytes that contribute greater than 1 percent of the total HI) are aluminum (HQ =
0.12; 4.8 percent contribution), arsenic (HQ = 0.98; 39 percent contribution), chromium (HQ = 0.055; 2.2
percent contribution), cobalt (HQ = 0.47; 19 percent contribution), iron (HQ=0.52; 21 percent
contribution), lithium (HQ = 0.077; 3.1 percent contribution), manganese (HQ = 0.041; 1.6 percent
contribution), and vanadium (HQ = 0.20; 8.0 percent contribution).

ng " hazard contributors for EA C, exposure to aluminum, lithium, and manganese result in
neurological effects, summing the hazard quotients for these three analytes results in a HQ of 0.24, which is
less than the target HI of 1. Other hazard contributors for this EA result in a different critical effect, as such
it is appropriate to segregate the contributions of each hazard contributor. Even though, their combined HI



is greater than 1, the HQ for each hazard contributor is less than 1. Therefore, no hazard contributors were
retained for EA C.

EA E - The HI for EA E is 1.6 which is greater than the target HI of 1. The primary contributors to
noncancer HI (those analytes that contribute greater than 1 percent of the total HI) are aluminum (HQ =
0.095; 6.1 percent contribution), arsenic (HQ = 0.24; 15 percent contribution), cadmium (HQ = 0.046; 3.0
percent contribution), chromium (HQ = 0.073; 4.7 percent contribution), cobalt (HQ = 0.38; 24 percent
contribution), iron (HQ = 0.44; 28 percent contribution), lithium (HQ = 0.058; 3.7 percent contribution),
manganese (HQ = 0.045; 2.9 percent contribution), and vanadium (HQ = 0.15; 9.6 percent contribution).

Among all hazard contributors for EA E, exposure to aluminum, lithium, and manganese result in
neurological effects, summing the hazard quotients for these three analytes results in a HQ of 0.2, which is
less than the target HI of 1. In addition, exposure to cadmium and lithium result in kidney effects, st 1ing
the hazard: ti s for € two analytes results in a HQ of 0.10, which is less than the ta HI of 1.
Other hazard contributors for this ' ultinadiff critical effect, as such it is appropriate to segregate

:ontributions o: L hazard contributor. Even though, their combined HI is greater than 1, the HQ for
each hazard contributor is less than 1. Therefore, no hazard contributors were retained for EA E.

EA H plus I - The HI for EA H plus I is 1.6 which is greater than the target HI of 1. The primary
contributors to noncancer HI (those analytes that contribute greater than 1 percent of the total HI) are
aluminum (HQ = 0.090; 5.6 percent contribution), arsenic (HQ = 0.23; 14 percent contribution),
chromium (HQ = 0.072; 4.5 percent contribution), cobalt (HQ = 0.43; 27 percent contribution), iron (HQ
= 0.48; 30 percent contribution), lithium (HQ = 0.048; 3.0 percent contribution), manganese (HC  0.037;
2.3 percent contribution), and vanadium (HQ =0.17; 11 _ :rcent contribution).

Among all hazard contributors for EA H plus I, exposure to aluminum, lithium, and manganese result in
neurological effects, summing the hazard quotients for these three analytes results in a HQ of 0.18, which is
less than the target HI of 1. Other hazard contributors for this EA result in a different critical effect, as such
it is appropriate to segregate the contributions of each hazard contributor. Even though, their combined HI
is greater than 1, the HQ for each hazard contributor is less than 1. Therefore, no hazard contributors were
retained for EA H plus 1.

EA J - The HI for EA J is 1.7 which is greater than the target HI of 1. The primary contributors to
noncancer HI (those analytes that contribute greater than 1 percent of the total HI) are aluminum (HQ =
0.099; 6.0 percent contribution), antimony (HQ = 0.069; 4.2 percent contribution), arsenic (HQ = 0.36; 22
percent contribution), chromium (HQ = 0.049; 3.0 percent contribution),cobalt (HQ = 0.35; 21 percent
contribution), iron (HQ = 0.44; 27 percent contribution), lithium (HQ = 0.055; 3.4 percent contribution),
manganese (HQ = 0.035; 2.1 percent contribution), and vanadium (HQ = 0.14; 8.4 percent contribution).

Among all hazard contributors for EA J, exposure to aluminum, lithium, and manganese result in
neurological effects, summing the hazard quotients for these three analytes results in a HQ of 0.19, which is
less than the target HI of 1. Other hazard contributors for this EA result in a different critical effect, as such
it is appropriate to segregate the contributions of each hazard contributor. Even though, their combined HI
is greater than 1, the HQ for each hazard contributor is less than 1. Therefore, no hazard contributors were
retained for EA J.

EA L1 plus L2 - The HI for EA L1 plus L2 is 1.3 which is greater than the target HI of 1. The primary
contributors to noncancer HI (those analytes that contribute greater than 1 percent of the total HI) are
aluminum (HC  0.082; 6.3 percent contribution), arsenic (HQ = 0.17; 13 percent contribution),
chromium (HQ = 0.041; 3.2 percent contribution), cobalt (HQ = 0.35; 27 percent contribution), iron (HQ




= (.38; 30 percent contribution), lithium (HQ = 0.045; 3.5 percent contribution), manganese (HQ = 0.033;
2.5p mt contribution), and vanadium (HQ = 0.15; .. percent contribution).

Among all hazard contributors for EA L1 plus L2, exposure to aluminum, lithium, and manganese result in
neurological effects, summing the hazard quotients for these three analytes results in a HQ of 0.16, which is
less than the target HI of 1. Other hazard contributors for this EA result in a different critical effect, as such
it is appropriate to _regate the contributions of each hazard contributor. Even though, their combined HI
is greater than 1, the HQ for each hazard contributor is less than 1. Therefore, no hazard contributors were
retained for EA L1 plus L2.

EA P - The HI for EA P is 1.6 which is greater than the target HI of 1. The primary contributors to
noncancer HI (those analytes that contribute greater than 1 percent of the total HI) are aluminum (HQ =
0.091; 5.8 percent contribution). arsenic (HQ = 0.23; 15 percent contribution), chromium (HQ = 0.053;
3.4 percent co1  ution), cob  (HQ = 0.39; 25 percent contribution), iron (HC  .46; 30 percent
contribution), i~ (HC  0.053; 3.4 percent contribution), manganese (HQ = 0.033; 2.1 percent
conti 1tion),and vanadium (HQ =0.20; 131  ent contribution).

Among all hazard contributors for EA P, exposure to aluminum, lithium, and manganese result in
neurological effects, summing the hazard quotients for these three analytes results in a HQ of 0.18, which is
less than the target HI of 1. Other hazard contributors for this EA result in a different critical effect, as such
it is appropriate to segregate the contributions of each hazard contributor. Even though, their combined HI
is greater than 1, the HQ for each hazard contributor is less than 1. Therefore, no hazard contributors were
retained for EA P.

EA R - The HI for EA R is 1.7 which is greater than the target HI of 1. The primary contributors to
noncancer HI (those analytes that contribute greater than 1 percent of the total HI) are aluminum (HQ =
0.11; 6.4 percent contribution), arsenic (HQ = 0.27; 16 percent contribution), cadmium (HQ = 0.049; 2.9
percent contribution), chromium (HQ = 0.048; 2.8 percent contribution), cobalt (HQ = 0.45; 27 percent
contribution), iron (HQ = 0.47; 28 percent contribution), lithium (HQ = 0.058; 3.4 percent contribution),
manganese (HQ = 0.037; 2.2 percent contribution), and vanadium (HQ = 0.16; 9.7 percent contribution).

Among all hazard contributors for EA E, exposure to aluminum, lithium, and manganese result in
neurological effects, summing the hazard quotients for these three analytes results in a HQ of 0.2, which is
less than the target HI of 1. In addition, exposure to cadmium and lithium result in kidney effects, summing
the hazard quotients for these two analytes results in a HQ of 0.11, which is less than the target Hl of 1.
Other hazard contributors for this EA result in a different critical effect, as such it is appropriate to segregate
the contributions of each hazard contributor. Even though, their combined HI is greater than 1, the HQ for
each hazard contributor is less than 1. Therefore, no hazard contributors were retained for EA R.

EA U - The HI for EA U is 1.5 which is greater than target HI of 1. The primary contributors to
noncancer HI (those analytes that contribute greater than 1 percent of the total HI) are aluminum (HQ =
0.11; 6.9 percent contribution), arsenic (HQ = 0.32; 21 percent contribution), chromium (HQ = 0.043; 2.8
percent contribution), cobalt (HQ = 0.37; 25 percent contribution), iron (HQ = 0.42; 28 percent
contribution), lithium (HQ = 0.059; 3.9 percent contribution), manganese (HQ = 0.033; 2.2 percent
contribution), and vanadium (HQ = 0.13; 8.7 percent contribution).

Among all hazard contributors for EA U, exposure to aluminum, lithium, and manganese result in

neurological effects, summing the hazard quotients for these three analytes results in a HQ of 0.2, which is
less than the target HI of 1. Other hazard contributors for this EA result in a different critical effect, as such
it is appropriate to segregate the contributions of each hazard contributor. Even though, their combined HI






Risk Characterization Results Related to HI for MTCA Method B Receptor related to
Unrestricted Uses

(Table 7-9)

For noncarcinogenic COPCs, all EAs report an HI greater than the 2007 MTCA (“Human Health Risk
Assessment Procedures” [WAC 173-340-708(5)]) target HI of 1. Aluminum, antimony, arsenic,
cadmium, chromium, cobalt, iron, lithium, manganese, and vanadium were identified as hazard
contributors. Therefore, an evaluation was performed for each EA to segregate the HIs associated with
those hazard contributors by similar mechanisms of action (critical effect). When the HI based on similar
mechanism of action is greater than 1, those hazard contributors will be retained. The mechanisms of
action (critical effect) for each of the hazard contributors are as follows:

e Aluminum — neurological effects

e Antimony - longevity, blood glucose, and cholesterol

e Arsenic — hyperpigmentation, keratosis, and possible vascular complications
e Cadmium - significant proteinuria

e Chromium — nasal septum atrophy

e Cobalt —blood effects

e Iron — gastrointestinal (GI) tract effects

e Lithium - nervous system and kidney effects

¢ Manganese — central nervous system effects

e Vanadium — decreased hair cysteine

The results of the evaluations for each EA are summ.  zed in more detailed in the following sections.
1 Exposure Area A plus B

The HI for EA A plus B is 1.4 which is greater than the 2007 MTCA (“Human Health Risk Assessment
Procedures” [WAC 173-340-708(5)]) target HI of 1. The pt \ary contributors to noncancer HI (those
analytes that contribute greater than 1 percent of the total HI) are aluminum (HQ = 0.094; 7 percent
contribution), arsenic (HQ = 0.16; 11 percent contribution), chromium (HQ = 0.04; 3 percent
contribution), cobalt (HQ = 0.38; 28 percent contribution), iron (HQ=0.43; 31 percent contribution),
lithium (HQ = 0.05; 4 percent contribution), manganese (HQ = 0.03; 2 percent contribution), and
vanadium (HQ = 0.15; 11 percent contribution).

Among all hazard contributors for EA A plus B, exposure to aluminum, lithium, and manganese result in
neurological effects, summing the hazard quotients for these three analytes results in a HQ of 0.18, which is
less than the target HI of 1. Other hazard contributors for this EA result in a different critical effect, as such
it is appropriate to segregate the contributions of each hazard contributor. Therefore, no hazard contributors
were retained for EA A plus B.

2 Exposure Area C

The HI for EA C is 2.4 which is greater than the 2007 MTCA (“Human Health Risk Assessment
Procedures” [WAC 173-340-708(5)]) target HI of 1. The primary contributors to noncancer HI (those
analytes that contribute greater than 1 percent of the total HI) are aluminum (HQ =0 2; 5 percent
contribution), arsenic (HQ = 0.88; 37 percent contribution), chromium (HQ = 0.053; 2 percent
contribution), cobalt (HQ = 0.46; 19 percent contribution), iron (HQ=0.51; 21 percent contribution),



lithium (HQ = 0.076; 3 percent contribution), manganese (HQ = 0.04; 2 percent contribution), and
vanadium (HQ = 0.2; 8.0 percent contribution).

Among all hazard contributors for EA C, exposure to aluminum, lithium, and manganese result in
neurological effects, summing the hazard quotients for these three analytes results in a HQ of 0.23, which is
less than the target HI of 1. Other hazard contributors for this EA result in a different critical effect, as such
it is appropriate to segregate the contributions of each hazard contributor. Therefore, no hazard contributors
were retained for A C.

3 Exposure Area E

The HI for EA E is 1.5 which is greater than the 2007 MTCA (“Human Health Risk Assessment
Procedures” [WAC 173-340-708(5)]) target HI of 1. The primary contributors to noncancer HI (those
analytes that contribute greater than 1 percent of the total HI) are aluminum (HQ = 0.093; 6 percent
contribution), arsenic (HQ = 0.22; 14 percent contribution), cadmi T _ =0.041; 3 percent
contribution), chromium (HQ = 0.072; 5 pex contribution), cobalt (HQ = 0.37; 24 percent
contribution), iron (HQ = 0.43; 29 percent contribution), lithium (HQ = 0.057; 4 percent contribution),
manganese (HQ = 0.044; 3 percent contribution), and vanadium (HQ = 0.15; 10 percent contril ion).

Among all hazard contributors for EA E, exposure to aluminum, lithium, and manganese result in
neurological effects, summing the hazard quotients for these three analytes results in a HQ of 0.19, which is
less than the target HI of 1. In addition, exposure to cadmium and lithium result in kidney effects, summing
the hazard quotients for these two analytes results in a HQ of 0.10, which is less than the target HI of 1.
Other hazard contributors for this EA result in a different critical effect, as such it is appropriate to segregate
the contributions of each hazard contributor. Therefore, no hazard contributors were retained for EA E.

4 Exposure Area F plus G

The HI for EA F plus G is 1.3 which is greater than the 2007 MTCA (“Human Health Risk Assessment
Procedures” [WAC 173-340-708(5)]) target HI of 1. The primary contributors to noncancer HI (those
analytes that contribute greater than 1 percent of the total HI) are aluminum (HQ = 0.085; 6 percent
contribution), arsenic (HQ = 0.15; 11 percent contribution), chromium (HQ = 0.037; 3 percent
contribution), cobalt (HQ = 0.34; 26 percent contribution), iron (HQ = 0.43; 32 percent contribution),
lithium (HQ = 0.046; 3 percent contribution), manganese (HQ = 0.035; 3 percent contribution), and
vanadium (HQ = 0.17; 13 percent contribution).

Among all hazard contributors for EA F plus G, exposure to aluminum, lithium, and manganese result in
neurological effects, summing the hazard quotients for these three analytes results in a HQ of 0.17, which is
less than the target HI of 1. Other hazard contributors for this EA result in a different critical effect, as such
it is appropriate to segregate the contributions of each hazard contributor. Therefore, no hazard contributors
were retained for EA F plus G.

5 Exposure Area H plus |

The HI for EA H plus Iis 1.6 which is greater than the 2007 MTCA (“Human Health Risk Assessment
Procedures” [WAC 173-340-708(5)]) target HI of 1. The primary contributors to noncancer HI (those
analytes that contribute greater than 1 percent of the total HI) are aluminum (HQ = 0.088; 6 percent
contribution), arsenic (HQ = 0.21; 14 percent contribution), chromium (HQ = 0.07; 5 percent
contribution), cobalt (HQ = 0.42; 27 percent contribution), iron (HQ = 0.47; 30 percent contribution),
lithium (HQ = 0.047; 3.0 percent contribution), manganese (HQ = 0.037; 2 percent contribution), and
vanadium (HQ = 0.17; 11 percent contribution).



Among all hazard contributors for EA H plus I, exposure to aluminum, lithium, and manganese result in
neurological effects, summing the hazard quotients for these three analytes results in a HQ of 0.17, which is
less than the target HI of 1. Other hazard contributors for this EA result in a different critical effect, as such
it is appropriate to segregate the contributions of each hazard contributor. Therefore, no hazard contributors
were retained for EA H plus L.

6 Exposure Area J

The HI for EA J is 1.6 which is greater than the 2007 MTCA (“Human Health Risk Assessment
Procedures” [WAC 173-340-708(5)]) target HI of 1. The primary contributors to noncancer HI (those
analytes that contribute greater than 1 percent of the total HI) are aluminum (HQ = 0.097; 6.0 percent
contribution), antimony (HQ = 0.068; 4 percent contribution), arsenic (HQ = 0.33; 21 percent
contribution), chromium (HQ = 0.048; 3.0 percent contribution),cobalt (HQ = 0.34; 22 percent
contribution), iron (HG  0.43; 27 perc  contribution), lithium (HQ = 0.054; 3 percent contribution),
(HQ=0.0 2 percent contribution), and vanadium (HQ = 0.14; 9 percent contribution).

Among all hazard contributors for EA J, exposure to aluminum, lithium, and manganese result in
neurological effects, summing the hazard quotients for these three analytes results in a HQ of 0.19, which is
less than the target HI of 1. Other hazard contributors for this EA result in a different critical effect, as such
it is appropriate to segregate the contributions of each hazard contributor. Therefore, no hazard contributors
were retained for EA J.

7  Exposure Area L1 plus L2

The HI for EA L1 plus L2 is 1.3 which is greater than the 2007 MTCA (“Human Health Risk Assessment
Procedures™ [WAC 173-340-708(5)]) target HI of 1. The primary contributors to noncancer HI (those
analytes that contribute greater than 1 percent of the total HI) are aluminum (HQ = 0.08; 6 percent
contribution), arsenic (HQ = 0.15; 12 percent contribution), chromium (HQ = 0.04; 3 percent
contribution), cobalt (HQ = 0.34; 27 percent contribution), iron (HQ = 0.38; 30 percent contribution),
lithium (HQ = 0.044; 4 percent contribution), manganese (HQ = 0.032; 3 percent contribution), and
vanadium (HQ = 0.15; 12 percent contribution).

Among all hazard contributors for EA L1 plus ™~ exposure to aluminum, lithium, and manganese result in
neurological effects, summing the hazard quotients for these three analytes results in a HQ of 0.16, which is
less than the target HI of 1. Other hazard contributors for this EA result in a different critical effect, as such
it is appropriate to segregate the contributions of each hazard contributor. Therefore, no hazard contributors
were retaini for EA L1 plus L2.

8 ‘posure Area P

The HI for EA P is 1.5 which is greater than the 2007 MTCA (“Human Health Risk Assessment
Procedures™ [WAC 173-340-708(5)]) target HI of 1. The primary contributors to noncancer HI (those
analytes that contribute greater than 1 percent of the total HI) are aluminum (HQ = 0.089; 6 percent
contribution), arsenic (HQ = 0.21; 14 percent contribution), chromium (HQ = 0.052; 3 percent
contribution), cobalt (HQ = 0.38; 25 percent contribution), iron (HQ = 0.45; 30 percent contribution),
lithium (HQ = 0.052; 3 percent contribution), manganese (HQ = 0.033; 2 percent contribution),and
vanadium (HQ = 0.19; 13 percent contribution).

Among all hazard contributors for EA P, exposure to aluminum, lithium, and manganese result in
neurological effects, summing the hazard quotients for these three analytes results in a HQ of 0.17, which is
less than the target HI of 1. Other hazard contributors for this EA result in a different critical effect, as such



itisa opriate to segregate the contributions of each hazard contributor. Therefore, no hazard contributors
were retained for EA P.

9 Exposure AreaR

The HI for EA R is 1.6 which is greater than the 2007 MTCA (“Human Health Risk Assessment
Procedures” [WAC 173-340-708(5)]) target HI of 1. The primary contributors to noncancer HI (those
analytes that contribute greater than 1 percent of the total HI) are aluminum (HQ = 0.10; 6 percent
contribution), arsenic (HQ = 0.24; 15 percent contribution), cadmium (HQ = 0.043; 3 percent
contribution), chromium (HQ = 0.047; 3 percent contribution), cobalt (HQ = 0.44; 27 percent
contribution), iron (HQ = 0.46; 28 percent contribution), lithium (HC ~ 0.057; 3 percent contribution),

manganese (HQ = 0.037; 2 percent contribution), and vana (HQ = 0.16; 10 percent ¢« ribution).

i | contributors for EA R, exposure to alum  um, lithium, and ma1  nese result in

n its, 1 * the hazard quot s for these three analytes result in a HQ of 0.2, which is

1 t HI of 1. 1n addit  , exposure to cadmium and lithium result in kidney effects, summing

the hazard quotients for these two analytes results in a HQ of 0.08, which is less than the target HI of 1.
Other hazard contributors for this EA result in a different critical effect, as such it is appropriate to segregate
the contributions of each hazard contributor. Therefore, no hazard contributors were retained for EA R.

10 EAU

The HI for EA U is 1.5 which is greater than the 2007 MTCA (“Human Health Risk Assessment
Procedures” [WAC 173-340-708(5)]) target HI of 1. The primary contributors to noncancer HI (those
analytes that contribute greater than 1 percent of the total HI) are aluminum (HQ = 0.10; 7 percent
contributic ,  :nic (HQ = 0.29; 20 percent contribution), chromium (HQ = 0.042; 3 percent
contribution), cobalt (HQ = 0.36; 25 percent contribution), iron (HQ = 0.41; 28 percent contribution),
lithium (HQ = 0.058; 4 percent contribution), manganese (HQ = 0.033; 2 percent contribution), and
vanadium (HQ = 0.13; 9 percent contribution).

Among all hazard contributors for EA U, exposure to aluminum, lithium, and manganese result in
neurological effects, summing the hazard quotients for these three analytes results in a HQ 0f 0.19, which is
less than the target HI of 1. Other hazard contributors for this EA result in a different critical effect, as such
it is appropriate to segregate the contributions of each hazard contributor. Therefore, no hazard contributors
were retained for EA U.



