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5.0 CONTAMINANT FATE AND TRANSPORT 

This chapter discusses the fate and transport of contaminants detected at au 5, 
Sites 14 and 15. Fate, in the context of this chapter, refers to the ultimate 
disposition of a given contaminant following its release into the environment. 
Transport refers to the mechanisms by which a given contaminant released into the 
environment will arrive at its fate. Fate and transport depend on the physical, 
chemical, and biological characteristics of the compound or element under 
consideration, and the environment into which the compound or element is 
released. 

The discussion of contaminant fate and transport is divided into two sections. 
Section 5.1 discusses potential routes of contaminant migration at Sites 14 and 
15. The site-specific persistence. fate, and transport of those compounds and 
elements found to pose a potential risk to human health or the environment, is 
discussed in Section 5.2. 

Organic and inorganic compounds, assessed to pose a threat to hwnan health or the 
environment, were detected in the media sampled at OU 5, Site 14 (soil, 
groundwater, surface water, and sediment) and Site 15 (soil, groundwater, 
sediment, and surface water). The contaminant fate and transport discussion 
will focus on those compounds detected in surface soil, groundwater, surface 
water, and sediment at each site that exceed USEPA or FDEP risk assessment 
criteria. Contaminants that exceeded USEPA or FDEP risk assessment criteria 
included the following: 

Site 14 

Media 

surface soil 

surface water 

groundwater 

Site 15 

Media 

surface soil 

subsurface 
soil 

groundwater 

surface water 

sediment 
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Parameter 

aluminum, copper 

beryllium, iron 

aluminwn, beryllium, iron, manganese, and thallium 

Parameter 

PAHs (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluor
anthene, benzo(k)fluoranthene, benzo(g,h,i)perylene, chry
sene, dibenz(a,h)anthracene, fluoranthene, indeno(1,2,3-
cd)pyrene, phenanthrene), carbazole, TRPH, alwninum, anti
mony, arsenic and lead 

PAHs (benzo(a) anthracene, benzo(a)pyrene, benzo(b)fluor
anthene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthra
cene, indeno(1,2,3-cd)pyrene), and TRPH 

bis(2-ethylhexyl)phthalate, aluminum, antimony, iron, and 
thallium 

arsenic, iron, lead, and TRPH 

benzo(a)pyrene, dibenz(a,h)anthracene, chrysene, phenan
threne, fluoranthene, pyrene, benzo(a)anthracene, TRPH, 
DDTR , and lead 
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5.1 POTENTIAL ROUTES OF MIGRATION. 

Site 14. Contaminants of concern present in surface soil, groundwater, and 
surface water are limited to inorganics. Except for access roads, estimated to 
be approximately 2 percent of the site, Site 14 is vegetated, which prevents air 
entrainment of cont_amina'tRd soil. Migration of airborne particulate contaminants 
is, therefore, not considered an important transport pathway. The primary 
mechanisms for contaminant migration acting on soil include surface water runoff 
and infiltration. Rainwater may leach contaminants from soil or may cause 
surface soil to migrate either by washing soil particles downward or by carrying 
soil particles overland to low-lying areas such as drainage ditches. 

Contaminants carried dO'WIlward through soil via infiltration will enter the 
groundwater either as suspended particulate matter or in a dissolved state. 
Migration of particulate matter in groundwater will be restricted by the 
permeability of the matrix and the rate of groundwater flow. 

Migration of contaminants by overland flow is also restricted as the Site 14 
drainage system is closed. Contaminants carried by overland flow will enter a 
drainage system that begins on the eastern perimeter of the site and ends on the 
western perimeter. Surface water flow in the ditches begins in the southeastern 
part of the site, flows north, then west, then south, and ends at the terminus 
of the drainage system (Figure 1-3). These ditches do not have a defined 
discharge to an off-site drainage system. If contaminated soil particles reach 
the drainage ditches I inorganic compounds may desorb to the standing water or 
accumulate as sediment. Transport of suspended material and dissolved inorganics 
in surface water will be greatest under high stream flow conditions, which at 
Si te 14 is generally not expected since the hydraulic gradient and topography are 
nearly level. 

Transport of contaminants from the ditches may occur only as overland flow, when 
surface water breeches the ditch banks. Overflow in the ditches is expected to 
occur in the western and southwestern part of the site, where the drainage system 
ends. Because Site 14 is nearly level, it is anticipated that overland flow from 
the ditches will be limited to the southwestern part of the site. 

Due to the physical, hydraulic, and vegetative restrictions at Site 14, it would 
appear that the dominant transport pathway for contaminants at Site 14 is by 
dissolution into surface water and groundwater. Once partitioned or dissolved 
into an aqueous environment, contaminants may move more' freely than particulate 
matter, but are still restricted by low flow rates and no apparent points of 
discharge. Off-site migration of contaminants at Site 14, then, is expected to 
be minimal. 

Site 15. Organic and inorganic contaminants are present in soil, subsurface 
soil, groundwater, surface water, and sediment at Site 15. Burning of ordnance 
B-nd fuel materials and disposal of burn residue would disLribute contaminants 
primarily to the surface soil. Similarly earlier trap-and-skeet operations would 
result in surface soil contamination. The primary agents of contaminant 
migration acting on soil include overland transport by surface water runoff and 
infiltration. Rainwater may cause surface soil to migrate either by washing soil 
particles downward into the subsurface or by carrying soil particles overland to 
the nearest surface water body. Site 15 is covered with vegetation and most 
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access "\vays are paved. Migration of airborne contaminated particulate matter is 
unlikely. 

If contaminated soil particles reach the streams and swales that drain the 
northern and southern parts of Site 15 (Figure 1-4), organic and inorganic 
compounds may be carried as sediment in surface water and ultimately to Yellow 
Water Creek. 

Contaminants. nitro aromatics , from Site 15 historical activities have reached 
groundwater. Generally, nitroaromatics are soluble and groundwater flow appears 
to be the primary mechanism for transporting contaminants away from the source 
area. PARs and lead; however, have not been found in groundwater and are 
expected to remain in the surface soil. 

5.2 CONTAMINANT PERSISTENCE AND FATE. 

5.2.1 Persistence and Fate of au 5 Contaminants Human health risk assessment 
contaminants that exceed USEPA and FDEP risk criteria include SVOCs (primarily 
PARs) and inorganics. This section presents the persistence and fate of these 
contaminants. The greatest number of contaminants assessed to pose risk are a 
group of high molecular weight (greater than 200) PAHs. Rather than address each 
PAR, this section will discuss two selected PAHs, phenanthrene and benzo(a)
pyrene. Phenanthrene was selected as it is representative of low molecular 
"'eight PAHs (less than 200) and the only light PAH assessed to pose risk. 
Benzo(a)pyrene was selected as it has the most stringent soil and groundwater 
health effects criteria for PAHs and an octanol-water partitioning coefficient 
(Kow) and a soil-sediment partition coefficient (Koc) representative of the group. 
The Kow is a measure of whether a chemical will more readily be detected in an 
organic solvent (octanol) or in water (high value indicates preference for 
octanol). The Koc provides an indication of a chemical's tendency to partition 
between particulate matter (particularly those containing organic carbon) and 
water, i. e., hmv readily a chemical may move from water to soil. A high Koc 
value indicates the chemical will more likely be found on particulate matter. 
(Kow and Kow values area often reported as log values). Additionally, very little 
data exist for some of the PAHs and their behavior in the environment is inferred 
from data summarized for phenanthrene and benzo(a)pyrene. Other chemicals that 
will be discussed are bis(2-ethylhexyl)phthalate and carbazole. 

5.2.1.1 SVOGs Bis(2-ethylhexyl)phthalate was assessed to pose risk in Site 15 
groundwater. Bis(2-ethylhexyl)phthalate is not particularly volatile, strongly 
sorbs to particulate matter, and has a high potential for bioaccumulation (U.S. 
Air Force, 1989). Bis(2-ethylhexyl)phthalate will degrade slowly under most 
conditions, but metabolism by multicellular organisms is the most important fate 
process. Bis(2-ethylhexyl)phthalate may be more mobile in sandy materials than 
in more hurnic material. Due to its high log Koc value (5.0), it is likely that 
once bis(2-ethylhexyl)phthalate is attached to sediment its primary transport 
mechanism would be as suspended particulates in surface water. 

Phthalate esters may readily complex with natural organic substances (e.g., 
fulvic acid) to form complexes that are very soluble in water. Once in surface 
water. in either suspended or dissolved phase, the primary mechanism for 
transport of bis(2-ethylhexyl)phthalate is water flow. Uptake and bioaccumulation 
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by aquatic organisms also represent methods of transport through the environment. 

In groundwater, the primary transport mechanism is groundwater flow. 

Data indicate that phenanthrene is sparingly soluble in water having a solubility 

of 1.29 mg/£ (USEPA, 1979) and a moderate to high log K,c value of 3.72 to 4.59 

(Montgomery and Welkom, 1991). As a result, phenanthrene deposited onto the 

ground will adsorb onto particulate matter. As with most compounds with strong 

sorptive properties, phenanthrene will be more strongly sorbed to more humic 

soil. If phenanthrene is transported from its deposition location, it will 

mostly likely be by movement of particulate matter. Once phenanthrene enters an 

aqueous environment, either surface water or groundwater, dissolution is not 

expected to occur and transport will be via suspended particulate matter. 

Photolysis may become the dominant fate mechanism once phenanthrene enters 

surface water. The ultimate fate of phenanthrene sorbed to particulate matter 

is probably biodegradation and biotransformation by benthic organisms or bio

accumulation by intake of groundwater by terrestrial flora and fauna (primarily 

by livestock and domesticated animals). 

Benzo(a)pyrene is relatively insoluble in water and has a high log K,c value 

(6.29). As a result, the affinity of the compound for sorption onto soil is 

great and it tends to remain attached to particulate matter. Any dissolved 

portion of the compound is thought to undergo rapid photolysis. The ultimate 

fate is thought to be biodegradation and biotransformation by benthic organisms; 

however, processes are thought to be slow, with biodegradation half-times being 

estimated from 290 to 900 days (USEPA, 1979). 

Carbazole was detected in the surface soil at Site 15. Little data can be found 

regarding the fate and persistence of carbazole. However, carbazole is a 

creosote compound and as such can be expected to sorb strongly to particulate 

matter and be very persistent in the environment. Carbazole is insoluble in 

water and only slightly soluble in chlorinated hydrocarbons. It is estimated 

that once carbazole enters an aqueous environment, it will exhibit very poor 

partitioning properties and remain sorbed to particulate matter. Its ultimate 

fate may be bioaccumulation and biodegradation. 

TRPH has no specific composition being a nonspecific mixture of petrochemicals, 

most of which will be SVOCs and VOCs. VOCs, being more volatile and having lower 

Koc values than other TRPH chemicals, are likely to begin migration shortly after 

deposition of TRPH. The remaining compounds are likely to be SVOCs with fate 

behaviors similar to phenanthrene, benzo(a)pyrene, and carbazole. As a result 

of losing the more volatile components, TRPH at Site 15 may be expected to have 

decreasing solubility and increasing sorption properties over time. It is 

estimated that TRPH are somewhat persistent in the environment with biodegrada

tion being the ultimate fate pathway. 

5.2.1.2 Inorganics Inorganics identified as contributing a risk that exceeded 

USEPA and FDEP risk assessment criteria are aluminum, antimony, arsenic, 

beryllium, copper, iron, lead, manganese, and thallium. Unlike organics, these 

elements are persistent because they do not degrade naturally in the environment. 

Their fate depends on metabolic and physical or chemical processes prevalent at 

OU 5. Elevated concentrations of aluminum and iron in groundwater have been 

observed throughout the other sites at NAS Cecil Field. These detections of 

aluminum and iron have been attributed to their natural occurrence in groundwater 
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as a result of suspended solids. Therefore, the fate for iron and aluminum will 
not be addressed. 

Sorption is a dominant transport mechanism for antimony. Antimony may remain in 
soil, sorbed to particulate matter, particularly if the soil contains clay or 
humic matter. Antimony is soluble and once in an aqueous environment may become 
very mobile. In groundwater, dissolved antimony will migrate with groundwater 
flow. Antimony is not strongly bioaccurnulated. thus its ultimate fate in 
groundwater may be discharge to surface water "lThere it may remain mobile or sorbs 
to particulate matter. 

Arsenic is very mobile and chemical speciation, pH, and Eh can be important 
factors in its fate. Adsorption and desorption of arsenic in the aqueous 
environment may be a dominant process because arsenic can cycle through several 
components before reaching an ultimate fate. Ultimate fates can include sorption 
and bioaccumulation. 

Beryllium has very low aqueous solubility and is expected to adsorb onto solids 
soon after it is introduced into an aqueous environment. In soil, beryllium is 
expected to be tightly adsorbed, thus its mobility in soil is greatly limited, 
Sorption, then, is the predominant fate mechanism of beryllium. 

Several process determine the fate of copper in an aqueous environment. Chemical 
speciat~on and bioaccumulation can be predominant fate processes for copper. In 
the aqueous environment, copper exists as Cu+2 or, more likely, as complexes. 
Hydrolysis and precipitation dominate Cu+2 , while sorption may influence other 
forms of copper. Copper is an essential nutrient, and as such, is readily 
bioaccumulated. 

Mobility of lead is low and is likely to enter an aqueous environment as 
particulate matter. Lead is not readily soluble in the aqueous environment and 
will likely remain in a particulate form. The predominant dissolved forms of 
lead are the free ion Pb+2 and hydroxide complexes. Important fate processes of 
dissolved forms of lead are sorption and bioaccurnulation. 

Thallium is a heavy metal that has an ionic and atomic radii similar to lead, 
which suggests that thallium behavior in an aqueous solution will be similar to 
that of lead. The important fate processes of dissolved thallium are sorption 
and bioaccumulation. 

In summary J based on the persistence and fate characteristics of the contaminants 
of concern, it is expected that off-site migration of contaminants would be 
limited, that the organic contaminants may be expected to degrade over time at 
the site, and the inorganics would tend to be found sorbed to soil and sediment. 

5.2.2 Transport of Contaminants. Site 14 This subsection presents a discussion 
of the anticipated mi e;r;"lt:ion of contaminants in Site lit surface soil, surface 
water, and groundwater. 

Surface soil. Because Site 14 is almost completely vegetated, the contaminants 
of concern, alwninum and copper, are not likely to migrate via airborne pathways. 
Likewise, transport via overland flow is not considered a dominant transport 
mechanism, except in episodic events such as flooding. Flooding was observed 
during the field investigation. Generally during a flooding event, water 
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accumulated in the central part of the site and did not migrate off-site. During 
continued heavy rainfall events, when flooding occurred in many locations of NAS 
Cecil and is considered to be uncommon, the ponded water would flow across Blue 
5 Road and continue southward into a nearly flat, pine forest area. Aluminum and 
copper sorbed to soil would then be carried south of Blue 5 Road. 

Surface water. The surface water drainage system does not empty into another 
drainage system. Topography is near level. Under most conditions, surface water 
flow is expected to be low or not at all. Under high water and high flow 
conditions, surface water may overflow to the surrounding low-lying areas. 
Except for flood conditions, the surface water contaminants -will remain in the 
surface water/sediment environment. Because of their sorpti ve properties, 
beryllium and iron are likely to partition from the water to particulate matter 
and settle in the sediment. Migration of contaminants of concern in Site 14 
surface water appears, then, to be limited to the site. 

Groundwater. Migration of contaminants via overland flow are dependent on 
episodic events. As a result, the dominant transport pathway for the contami
nants of concern detected in Site 14 groundwater is groundwater flow. Water
level data indicate no dominant horizontal flow direction. Additionally, the 
estimated groundwater flow rate is low. Given the fact that groundwater is 
within a foot of the land surface, it is probable that the ditches will intercept 
groundwater flow, at least seasonally, and contaminants will enter the surface 
water and sediment environment. 

The seepage velocity at Site 14 is estimated to be 5.0 ft/yr. Assuming 
particulate migration in the groundwater was unrestricted and a dominant 
horizontal flow direction existed at Site 14, contaminant flow from the center 
of the site to the nearest off-site location (270 feet), either north or south 
(perpendicular to the long axis of the site) would take approximately 54 years. 
Vertical flow rates at the site are unknown, but an estimated vertical flow for 
the surficial aquifer at NAS Cecil Field, based on a long-term recharge rate of 
6 inches per year (in/yr) is 0.4 ft/yr, and flow from the surficial aquifer to 
the secondary aquifer is 0.2 in/yr (USGS, 1996). Flowrates increase with 
proximity to drainage features, such as flow streams. Site 14 is remote from any 
flowing water bodies, and it is anticipated that vertical flow rates at the site 
are less than 0.4 ft/yr. Assuming that the surficial aquifer is 100 feet thick 
at Site 14 with a constant flow rate of 0.4 ft/yr through the aquifer, and site 
contaminants are unimpeded or unaltered during transport, it would take 250 years 
before a contaminant reaches the base of the surficial aquifer. Because the 
vertical flow rate is not constant with depth, it will either increase or 
decrease with depth and migrate in the dominant regional horizontal flow 
direction, which in western Duval County is northeast (Fairchild, 1972). 
Migration of contaminants via groundwater flow can be conservatively estimated 
to take several decades. 

5.2.3 Transport of Contaminants. Site 15 This 
of the anticipated migration of contaminants 
surface water, and sediment. 

subsection presents a discussion 
in Site IS soil, groundwater, 

Soil. TOe values, an indirect measure of hurnic content of soil, are moderate to 
relatively high, especially when compared to other NAS Cecil Field locations. 
As a result, it is predicted that PARs, carbazole, lead, and to some extent TRPH, 
lIJould be sorbed to the soil and migration from depositional locations would be 
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limited. Evaluation of analytical data indicates that these contaminants are 
restricted to particulate matter. Concentrations decrease at least an order of 
magnitude from surface to subsurface soil and were not detected in groundwater, 
which is located from a few inches to approximately 3 feet bls, Despite 
widespread high concentrations of lead in the surface soil, lead concentrations 
in the subsurface are low, being within the range of background values. These 
data suggest that subsurface transport of lead is unlikely. Lead and TRPH were 
not detected in groundwater, but were in surface water, suggesting their presence 
is due to either suspended particulates in the samples or that these contaminants 
have dissolved into the surface water from particulate matter. Likewise, Pi~S 

and carbazole were detected in sediment. It is predicted, then, that the 
dominant transport mechanism for PARs, carbazole, TRPH, and lead is via soil and, 
possibly, sediment migration. Because most of Site 15 is vegetated it is 
predicted that soil migration will be slight, The rate of sediment transport in 
the Site 15 streams is undetermined. However, during the field investigation 
high flow conditions were never noted in either stream, even during heary 
rainfall events. Both streams empty into low-lying swampy areas. As a result, 
it is estimated that the sediment transport rate would be low and migration or 
PARs from Site 15 may be minimal. 

Four inorganics, aluminum, antimony, arsenic, and lead, were assessed as posing 
a risk in Site 15 surface soil. As discussed, it is unlikely that lead will 
migrate from the areas where it was detected, Arsenic may sorb to particulate 
matter, but can also be soluble, depending on the speciation, and can be expected 
to migrate from soil to water, as is indicated by its presence in surface water. 
Particulate movement may be a transport pathway in soil, but once it reaches 
surface water it may partition into the aqueous environment. Once in surface 
water, arsenic will probably transport with water flow or in quiescent 
conditions, sorb to the sediment. 

Aluminum is ubiquitous in NAS Cecil Field soil and groundwater, Transport 
pathways for aluminum will be both migration of particulate matter over land and 
infiltration into the vadose zone and groundwater. 

Like arsenic, antimony may be transported by either particulate movement or by 
infil tration. In areas where humic matter is high I particulate transport is 
likely to be the dominant pathway. Based on TOe results~ hurnic matter in Site 
15 soil is high, relative to other NAS Cecil Field locations, and transport of 
antimony via particulate movement may be important, Antimony is soluble and can 
move through the vadose zone into groundwater and was detected in surface soil, 
subsurface soil, and groundwater samples, with concentrations declining with 
depth, Antimony was not detected in surface water or sediment samples. Based 
on these results, infiltration to groundwater is expected to be the predominant 
transport pathway for antimony. 

Groundwater. The predominant transport pathway of contaminants of concern in 
Site 15 groundwater is groundwater flow. Bis(2-ethylhexyl)phthalate, lead, and 
thallium are not readily soluble and may be associated with colloids. Dissolved 
fractions of contaminants will be transported in a downgradient direction toward 
a point of discharge, presumably Caldwell Branch, which is approximately 2,000 
feet west of the site. Using a groundwater seepage velocity of 26 ft/yr and 
assuming the contaminants will migrate unimpeded or unaltered, it would take 
approximately 77 years for site contaminants in groundwater to discharge to 
Caldwell Branch. 
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Surface Water and Sediment. Arsenic, iron, lead, and TRPH were assessed as 

contaminants of concern in surface water. Arsenic and iron are soluble and as 

such may be transported wi th water flow, sorbed onto sediment, or bioaccumulated. 

Lead and TRPH will likely be transported via surface water flow. However, in 

low-flow or quiescent conditions, these contaminants may sorb to the sediment, 

where they may be bioaccurnulated by benthic organisms. 

PARs and TRPH detected in sediment will be transported as suspended material in 

surface water flow. Transport over great distances will not likely occur except 

in high-flow conditions. In low-flow or quiescent conditions that predominant 

at Site 15, these contaminants will likely biodegrade or bioaccumulate. 
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6.0 HUMAN HEALTH RISK ASSESSMENT (HHRA) 

6.1 APPROACH. An HHRA has been conducted as part of the Baseline Risk 
Assessment for OU 5 (Site 14 and Site 15) at NAS Cecil Field. The purpose of the 
HHRA is to characterize the risks associated with the potential exposures to 
site-related chemicals. The methodology for the HHRA is described in Chapter 25 
of the GIR (ABB-ES, 1996a) and consists of the following steps: 

evaluating the data; 
evaluating the data, selecting chemicals of potential concern; 

evaluating the data, exposure assessment; 
evaluating the data, toxicity assessment; and 
evaluating the data, risk characterization. 

Site 14 is located in the north-central portion of the Yellow Water Weapons Area, 
while Site 15 is located in the southwest portion of the Yellow Water Weapons 
Area. Because of the distance between the sites, risks for Sites 14 and 15 will 
be evaluated separately. The location, physical description, and history 
associated with Sites 14 and 15 are described in Chapters 18.0 and 19.0 of the 
GIR (ABB-ES, 1996a) and Chapter 3.0 of this report. During the RI, surface soil. 
groundwater, surface water, and sediment samples were collected from Sites 14 and 
15, and subsurface soil samples were collected from Site 15 only. Sampling 
locations and the sampling rationale are presented in Chapter 2.0 of this report, 

6'.1.1 Data Evaluation The data quality obj ectives (DQOs) for collecting 
environmental samples and conducting laboratory analyses are described in the GIR 
(ABB-ES, 1996a), Chemical analyses were performed in accordance with the 
Contract Laboratory Program Statement of Work. The analytical results were 
evaluated, using the national functional guidelines (DSEPA, 1988a; USEPA, 1991a) 
to assess the laboratory's compliance with the analytical methodology. The 
analytical data were reviewed, validated, and evaluated using the precision, 
accuracy, representativeness, comparability, and completeness criteria specified 
in the DQOs. Based on a third party's evaluation of the analytical data IS 

conformance with the DQOs, the data presented in this report are acceptable for 
use in the HHRA. 

6.1.2 Selection of Human Health Chemicals of Potential Concern (HHCPCs) HHCPCs 
are defined as chemicals for which RI data of sufficient quality are available 
for use in the risk assessment, In addition, HHCPCs are potentially site related 
and have maximum detected concentrations that are above at least one risk-based 
screening concentration or regulatory or guidance criterion (where available) 
and, for inorganic analytes, above background screening concentrations (where 
available). The maximum detected concentration of each analyte identified in 
surface soil samples is compared to the US EPA Region III Risk··Based Concentration 
(RBC) (LSEPA, 199::;,,) for residential soil, the Florida Soil Cleanup Goal (FDEP, 
1995) for residential soil, and to a background screening concentration for 
inorganics only. The maximum detected concentration of each analyte identified 
in groundwater is compared to the background screening concentration (inorganics 
only), the USEPA Region III RBC for tap water (USEPA, 1995c) and the Florida 
Groundwater Guidance Concentration (FDEP, 1994), The maximum detected 
concentration of each analyte identified in sediment is compared to the USEPA 
Region III RBC (DSEPA, 1996b) for residential soil and the Florida Soil Cleanup 
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Goal (FDEP, 1994) for residential soil. The maximum detected concentration of 
each analyte identified in surface water is compared to Region IV Water Quality 
Standards (USEPA, 1996a) and the Florida Water Quality Standards for Class III 
freshwater (Florida Legislature, 1995c). 

6.2 SITE 14. 

6.2.1 HHCPCs Based on the criteria described above, and comparison with the 
chemical analysis (analytical) results of media samples, HHCPCs were identified 
for surface soil, groundwater, surface water, and sediment at Site 14. 

Surface Soil. Seven surface soil samples and one duplicate were collected and 
analyzed. A representative surface soil background data set was used in 
screening HHCPCs. Analytical results for this data set are presented in Chapter 
4.0, and the screening criteria are presented in Table 6-1. Chemicals detected 
and HHCPCs selected in surface soil at Site 14 are presented in Table 6-1. Two 
inorganics (aluminum and iron) were selected as HHCPCs in surface soil. 

Groundwater. Three unfiltered groundwater samples and one duplicate were 
collected and analyzed. Background groundwater quality was characterized 
(Chapter 3.0) and used in screening the contaminants detected (Table 6-2) at Site 
14. The screening criteria and HHCPCs selected are presented in Table 6-2. Five 
inorganics (aluminum, beryllium, iron, manganese, and thallium) and one explosive 
(1,3,S-TNB) were selected as HHCPCs. 

Surface Water. Four surface water samples and one duplicate were collected and 
analyzed. No background surface water screening criteria were used to select 
HHCPCs. Table 6 -3 identifies contaminants detected and HHCPCs selected for 
surface water at Site 14. One volatile (acetone), one semivolatile (bis
[2-ethylhexyl]phthalate) and five inorganics (aluminum, beryllium, iron, 
vanadium, and zinc) were selected as HHCPCs. 

6.2.2 Exposure Assessment The exposure assessment is conducted to assess 
hypothetical pathways by which humans may be exposed to chemicals present at the 
site. The exposure assessment uses the pathways to estimate the magnitude of 
actual and/or potential human exposure and the frequency and duration of 
exposure. This process is performed for both current and future land-use 
scenarios. Summaries of potential exposure pathways of chemicals detected at 
Site 14 are presented on Figure 6-1. The potential pathways, including medium 
and route of exposure, the potentially exposed population, and the rationale for 
pathway selection or exclusion, are provided in Table 6-4. Exposures to sediment 
were not evaluated because no HHCPCs were selected for this medium. Receptor
specific exposure parameters for each exposure scenario are presented in Appendix 
B of the GIR (ABB-ES, 1996a). Risk calculation spreadsheets in Appendix Balsa 
contain the assumed exposure parameters and quantitation of exposures. 

Surface Soil. Currently, no humans reside at Site 14. Therefore, no current 
residential exposure will be evaluated. Site 14 is in a restricted area of the 
installation, but adult and child trespassers could obtain access to the site. 
The site maintenance worker may be exposed to contaminants in surface soil while 
performing site activities. Exposure of current trespassers (adult and child) 
and site maintenance worker to surface soil contaminants through ingestion, 
dermal contact, and inhalation of particulates are evaluated in the HHRA. 

CEC·OU5 RI 
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Table 6-1 
Site 14 Surface Soil Human Health Chemicals of Potential Concern 

Remedial investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, FlOrida 

Frequency Range of 
Range of Mean of 

Background Florida Soil Analyte 
Detected Detected Risk-Based 

Analyte of Reporting 
Concentra- Con centra- Screening 

Concentrations5 Cleanup HHCPC? Reason 7 

Detection 1 Limits 
tlons(*)2 tionsJ Concentrations4 GoaJs 5 (yes/No) 

Semivolatile Organic Com(!:ounds (mg/kg) 

Butyl be n zyl p hthal ate 3/7 0.395 to 0.59 0049 to 1.7 0.69 NA 1.600 15.000 No S,G 

Di-n-butylphthalate 7/7 NA 2,9 to 9.0 6.0 0.0821 780 7,300 No S,G 

bis (2-Ethylhexyl) phthalate 3/7 0.395 to 0.59 0.056 to 1.3 0.49 NA 46 48 No S,G 

Pesticides and PCBs (mg/kgJ 

Endosulfan II 1/7 4 to 6 0.0006 00006 NA '47 8390 No S,G 

Inorganic Anal:ttes (mg/kg) 

Aluminum 7/7 NA 185* to 8,510 2,770 3,850 7,800 75,000 Yes 

OJ 
W 

Barium 7/7 NA 1 to 5.1 3 6 550 5,200 No B,S,G 

Chromium 7/7 NA 0.59* to 7.9 2.8 3.8 '39 "290 No S,G 
I 

Copper 5/7 5 0.91* to 163 36 NO 310 NSC No S 

Iron 7/7 NA 79 9* to 2,480 510 630 2,300 NSC Yes 

Lead 5/7 0.6 2 to 7.4 4 8.2 10400 500 No B,S,G 

Magnesium 2/7 1,000 38.9 to 83.7 61.3 282 460,468 NSC No B.S 
Manganese 4/7 3 0.71* to 2 1 3.8 180 370 No B,S,G 

Nickel 1/7 8 1.3 13 NO 160 1,500 No S,G 

Potassium 3/7 1,000 13.5 to 41.1 235 NO 1,000.000 NSC No S 

Vanadium 7/7 NA 1.3 to 9.t 2.8 4.8 55 490 No S,G 

Total Recoverable Petroleum Hydrocarbons ITRPHI (mg/kg) 

TRPH 7/7 NA 26 to 93 44 36.2 NSC "380 No G 

See notes at end of table. 
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Table 6-1 (Continued) 

Site 14 Surface Soil Human Health Chemicals of Potential Concern 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 

Jacksonville, Florida 

t Frequency of detection is the number of samples in which the analyte was detected over the tota1 number of samples analyzed (excluding rejected values) 

2 The value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect value, one-half of the contract-required 

quantification limit/contract-required detection limit is used as a surrogate concentration for results reported as non detect. 

3 The mean of detected concentrations IS the anthmetic mean of all samples in Which the analyte was detected. It does not include those samples with "R", "U", or "UJ" 

validation qualifiers. 

4 The background screening value is twice the average of detected concentrations for inorganic analytes in background samples Organic values are one times the mean of 

detected concentration. Organic values are included for comparison purposes only. 

5 For all chemicals except the essential nutrients (calcium, magnesium, potassium, and sodium), U,S, Environmental Protection Agency (USEPA) Region 111 Risk-Based 

Concentration (RBC) table for residential surface soil exposure per January 1993 guidance ("Selecting Exposure Routes and Contaminants of Concern by Risk-Based 

Screening," EPA/903/R-93-001) was used for screening. Actual values are taken from the USEPA Region III RBC Tables dated May 30,1996, which are based on an excess 

lifetime cancer fisk of 10-6 and an adjusted hazard quotient of 0.1 For the essential nutrients, screening values were derived based on recommended daily allowances (see 

Appendix B-1 of the General Information Report [ABS-ES, 1996a1). 

6 Values are from FlOrida Department of Environmental Protection (FDEP) memoranda titled, "Soil Cleanup Goals for Florida" dated September 29, 1995, and "Applicability of 

Soil Cleanup Goals for Florida" dated January 19, 1996. Note that they are also reSidential values. 

7 Analyte was included or excluded from the risk assessment for the following reasons' 

B = the maximum detected concentration did not exceed twice the arithmetic mean of detected concentrations at background locations and wi!! not be considered 

en further. 

,p.. S = the maximum detected concentration did not exceed the risk-based screening concentration and will not be considered further. 

G = the maximum detected concentration did not exceed the Florida guidance concentration and will not be considered further. 

8 The value is based on a mixture of Endosulfan isomers. 

9 The value ;s based on hexavalent chromium. 

10 The value for lead is based on the USEPA Office of Solid Waste and Emergency Response DirectiVe No. 9355.4-12, "Revised Interim Soil Lead Guidance for CERCLA Sites 

and RCRA Corrective Action Facilities" (USEPA, 1994) and assumes residential land use. 

11 The screening value is from FDEP's "Development of Risk-Based Soil Cleanup Target Levels," Chapter 62-770, Florida Administrative Code, February 1997. 

Notes: The average of a sample and its duplicate is used for all table calculations. 

Sample Iccatlons: CF14SS1, CF14SS2, CF14SS3, CF14SS4, CF14SS5, CF14SS6, CF14SS7 

Duplicate sample locations: CF14SS1D 

Background sample Iccaticns: CFBSS16, CFBSS17, CFBSS18, CFBSS19, CFBSS20. CFBSS21, CEFBSS9 

* = see footnote 2 
HHCPC ::= human health chemicals of potential concern. 

mg/kg = milligrams per kilogram. 

NA = not applicable. 

PCB = polychlorinated biphenyl. 

,ug/kg = micrograms per kilogram. 

NO '" not detected in background. 

NSC = no screening concentration available. 
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Frequency 
Ana!yte oj 

Detection 1 

Volatile Organic Com(!ounds Ipg/ll 

Toluene 1/3 

Explosives lpg/II 

1,3,S·Trinitrobenzene 1/3 

Inorganic An.ly'!es lpg/I) 

Aluminum 2/3 

Barium 3/3 

Beryllium 2/3 

Calcium 3/3 

Chromium 2/3 

Cobalt 1/3 

Iron 3/3 

Magnesium 3/3 

Manganese 3/3 

Nickel 1/3 

Potassium 3/3 

Sodium 3/3 

Thallium 1/3 

Vanadium 2/3 

Zinc 1/3 

See notes at end of tal:le. 

Range of 
Reporting 

Limits 

1 to 2 

0.2 to 0.26 

200 

200 

5 

5,000 

10 

50 

100 

5,000 

15 

40 

5,000 

5.000 

10 

50 

20 

Table 6-2 
Human Health Chemicals of Potential Concern 

in Site 14 Unfiltered Groundwater 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Range of Background 
Risk-Based Florida Guidance 

Analyte 
Detected Mean:;! Screening 

Concentrations5 Concentrations6 HHCPC7 Reason 7 

Concentrations (*) 2 Concentrations4 (Yes/No) 

9 9 NA 75 40 No S,G 

1.6* 1.6 NA 0.18 50 Yes 

578 to 7,230* 3,900 776 3,700 200 Yes 

7,6 to 23,2 16.6 41,2 260 2,000 No S,G,S 

2.1 to 335* 2.7 2 0016 4 Yes 

230 to 3,870 1,890 380 1,100,000 NSC No S 

2.1 t069* 45 70 '18 °100 No S,G,S 

13.7* 13.7 11.6 220 NSC No S 

786 to 4,960 2,850 450 1,100 300 Yes 

477 to 1,180 820 1,290 119,000 NSC No S,S 

21* to 84.2 51 9.8 84 50 Yes 

11 8* 11.8 32 73 100 No S,G,S 

252 to 1,510 800 1,580 300,000 NSC No S,B 

6]20* to 10,500 8.510 1,150 39,000 160,000 No S,G 

5.5* 5.5 NO 0.29 2 Yes 

2.6 to 9,1 5.9 96 26 49 No S,G,B 

34.5* 34.5 48 1,100 5,000 No S,G,S 
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Table 6-2 (Continued) 

Human Health Chemicals of Potential Concern 

in Site 14 Unfiltered Groundwater 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 

Jacksonville, Florida 

1 Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values). 

2 The value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect value, 1/2 the contract-required quantltation 

limit/contract-required detection limit is used as a surrogate. 

3 The mean of detected concentration is the arithmetic mean in which the analyte was detected It does not Include those samples with "R", LlU", or "UJ" validation qualifiers. 

4 The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. 

5 For all chemicals except the essential nutrients (calcium, magnesium, potassium, and sodium), U.S. Environmental Protection Agency (USEPA) Region III Risk·Based 

Concentrations (RBC) table for tap water exposure per January 1993 guidance ("Selecting Exposure Routes and Contaminants of Concern by Risk·based Screening," 

EPAj903jR~93~001) was used for screening. Actual values are taken from the USEPA Region 111 RBC Tables dated May 1996, which are based on an excess lifetime cancer 

risk of 10.5 and an adjusted hazard quotient of 0.1. Far the essential nutrients, screening values were derived based on recommended daily allowances (see Appendix 8-1 of 

the General Information Report [ABB~ES, 1996all. 

~ The values are from Florida Department of Environmental Protection "Groundwater Guidance Concentrations" dated June 1994. 

7 Analyte was Included or excluded from the risk assessment for the following reasons: 

B = the maximum detected concentration did not exceed twice the arithmetic mean of detected concentrations at background locations and Will not be considered 

further. 
S= the maximum detected concentration did not exceed risk~based screening concentration and will not be considered further. 

G = the maximum detected concentration did not exceed Florida gUidance concentration and will not be considered further. 

8 The value is based on hexavalent chromium. 

9 The valUe is based on trivalent chromium. 

Notes: The average of a sample and its duplicates is used for all table calculations. 

Sample locations: CF14MW1S through CF14MW3S 

Duplicate sample locations: CF14MW3SD 

Background sample locations: CFBKMW1S through CFBKMW5S, CFBKMW7S, and CFBKMWBS. Duplicate at CFBKMW4SD 

* = see footnote 2. 

HHCPC = hUman health chemicals of potential concern. 

f.1gj £ = micrograms per liter. 

NA = not applicable. 

NSC = no screemng concentration available. 

NO = not detected in background. 
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Table 6-3 
Surface Water Human Health Chemicals of Potential Concern at Site 14 

Remedial lnvel:ltigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Frequency Range of Range of Mean of Background 
Region IV 

Water 
Chemical of Reporting Detected Detected Screenmg 

Quality 
Detection 1 Limits Concentrations(*)2 Concentrations3 Concentrations4 

Standardss 

Volatile Organic ComEDunds lpg/I) 

Acetone 1/4 2 5 5 NA NS 

Semivolatile Organic Coml!0unds ilJgllJ 

bis (2-Eth yl hexyl) phth alate 3/4 10 2 to 43 16 NA t 8 

Pesticides and PCBs (Pglll 

Endrin 1/4 0.1 0.0063 0.0063 NA 0.76 

Inorganic Anal:k:tes (pgllJ 

Aluminum 4/4 NA 254 to 634 434 NA NS 

Barium 4/4 NA 6.7* to 12.9 9.7 NA 2.000 

Beryllium 1/4 5 2* 2 NA NS 

Calcium 4/4 NA 1,050* to 11,000 3,900 NA 1,055,398 

Copper 3/4 25 57to 10.2 7.9 NA 1,300 

Iron 4/4 NA 158 to 658 432 NA 300 

Magnesium 4/4 NA 553* to 1,040 840 NA 118,807 

Manganese 4/4 NA 77to 44.1 185 NA 50 

Nickel 1/4 40 33 3.3 NA 610 

Potassium 3/4 5,000 646'0 141 104 NA 297,010 

Sodium 4/4 NA 2.290* to 4,080 3,160 NA 396,022 

Vanadium 2/4 50 21 to 2.5 23 NA NS 

Zinc 1/4 20 90.3 90.3 NA NS 

See notes at end of table. 
--~ - --- --~ 

Florida 
Surface 

Analyte 
Water 
Quality 

HHCPC7 Reason7 

Standards 
(Yes/No) 

(Class III)" 

NS Ves R 

NS Ves 

NS No S 

NS Ves R 

NS No S 

0.13 Ves 

NS No S 

NS No S 

NS Ves 

NS No S 

NS No S 

NS No S 

NS No S 

NS No S 

NS Ves R 

NS Ves R 
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Table 6-3 (Continued) 

Surface Water Human Health Chemicals 01 Potential Concern at Site 14 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 

Jacksonville, Florida 

1 Frequency of detection is the number of samples In which the analyte was detected over the total number of samples analyzed (excluding rejected values) 

2 A value indicated by an asterisk is the average of a sample and its duplicate For duplicate samples having one nondetect value, 1/2 the contract-required quantitatlon 

limit/contract-required detection limit is used as a surrogate. 

:3 The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples with "R", "U", or "UJ IL 

validation qualifiers. 

<\. The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. This screening criterion is not applicable 

for surface water because background or upgradient data were not obtained. 

5 The value is from U.S. Environmental Protection Agency RegIon IV Water Quality Standards, dated January 1996 For essential nutrients (calcium, magnesium, potassium, 

and sodium), the water quality values were derived based on recommended daily allowances. 

6 The values are from Florida Administrative Code, Chapter 62~302, for Class III freshwater bodIes (for recreational use) dated January 1, 1995. Only values protective of 

human health were used for screening. 

7 Analyte was included or excluded from the risk assessment for the following reasons: 

S == the maximum detected concentration did not exceed the Region IV Water Quality Standard and will not be conSIdered further. 

R = no screening value is available, analyte is selected as HHCPC. 

Notes. The average of a sample and its duplicate is used for all table calculations. 

Sample locations: CF14SWt, CF14SW2, CF14SW3, CFt4SW4 

Duplicate sample locations: CF14SW3SD 

* ;= see footnote 2. 
HHCPC = human health chemical of potential concern. 

Jig/ L == micrograms per liter. 

NA == not applIcable. 

NS == no standard available. 

PCB = polychlorinated biphenyl. 
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Medium of 

Exposure 

Current Land Use 

Surface soa 

Groundwater 

Surface Water 

Future Land Use 

Surface Soil 

Groundwater 

Surface Water 

1 Route of Exposure 

Dermal contact with soil, in" 

gestion of soil, and inhalation 

01 fugitive dust 

Ingestion of groundwater as 

drinking water. 

Ingestion and dermal contact 

with surface water 

Dermal contact with soil, in

gestion of soil, and inhalation 

of fugitive dust. 

Ingestion of groundwater as 

drinking water and inhalation 

of volatiles while showering. 

Ingestion and dermal contact 

with surface water. 

1 

Table 6-4 
Potential Exposure Pathways at Site 14 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 

Jacksonville, Florida 

Selected for 
Potentially Exposed Population 1 Evaluation? _ 

-- -- 1 
Resident (adult and child) 

Trespasser (adult and adolescent) 

Occupational worker (adult) 

Site maintenance worker (adult) 

Excavation worker (adult) 

Resident (adult) 

Trespasser (adult and adolescent) 

Resident (child and adult) 

Trespasser (adolescent and adult) 

Occupational worker (adult) 

Site maintenance worker (adult) 

Excavation worker (adult) 

ReSident (adult and child) 

Resident (adult and child) 

Trespasser (adult and adolescent) 

No 
Yes 
No 
Yes 
No 

No 

Yes 

Yes 
Yes 
Yes 
Yes 
Yes 

Yes 

Yes 
Yes 

Reason for Selection or Evaluation 

No humans currently reside at Site 14. Adolescents and adults may 

be exposed to contaminants in the surface soil while trespassing.

The site maintenance workers may be exposed to contaminants in 

surface soil while performing routine site activities. 

There are no current exposures to groundwater. 

Adolescents and adults may be exposed to contaminants in surface 

water while trespassing 

If Site 14 IS developed for residential use, residents could be 

exposed to chemicals in surface soil. 

Exposure of trespassers, occupational workers, site maintenance 

workers, and excavation workers to chemicals in surface soil is 

possible. 

If Site 14 is developed for residential use, drinking water wells in the 

surficial aquifer could be influenced by contaminants In the 

groundwater associated with Site 14. Therefore, future residents 

could be exposed to contaminants in the surficial aquifer. 

If Site 14 is developed for residential use. residents could be 

exposed to contaminants in surface water. 

Trespassers could be exposed to chemicals in surface water while 

wading. 



It is possible that Site 14 may eventually be developed for residential use. 
Therefore. future residential exposures to contaminants in surface soil are 
evaluated in this HHRA. 

Since there are no buildings presently at the site, occupational worker exposure 
will only be considered as part of future land use. Possible future exposure 
scenarios include excavation activities such as installation of utility lines, 
and site maintenance such as mowing the grass. Site 14 is in a restricted area 
of the installation, but adul t and adolescent trespassers could obtain access to 
the site. Exposures of future residents (adult and child), future occupational 
workers, current and future site maintenance workers, future excavation workers. 
and current and future trespassers (adult and child) to surface soil contaminants 
through ingestion, dermal contact, and inhalation of particulates are evaluated 
in the HHRA. 

Groundwater. Currently, no humans reside at Site 14 and groundwater is not used 
for any potable or nonpotable purpose. However, in the event that the area were 
developed for residential use, exposure to chemicals in groundwater could be a 
complete pathway. Therefore. possible future domestic use of the surficial 
aquifer (adult ingestion and child ingestion) is evaluated in the HHRA. 

Surface water. The small ditch usually contains standing water. Although access 
is limited, current trespassers could obtain access to Site 14. Exposure of 
trespassers (adult and child) to chemicals in surface water through ingestion and 
dermal contact are evaluated in the HHRA. 

Exposure Point Concentrations (EPCs). EPCs for surface soil, groundwater, and 
surface water were developed according to the methodology in the GIR (ABB-ES, 
1996a). The EPCs for analytes selected as HHCPCs for surface soil, groundv.rater, 
and surface water are presented in Tables 6-5, 6-6, and 6-7, respectively. The 
EPGs were used together with receptor-specific exposure parameters to quantify 
exposures to the HHGPCs as shown in the risk calculation spreadsheets in 
Appendix B. 

6.2.3 Toxicity Assessment The purpose of the toxicity assessment is to identify 
the adverse effects that are associated with exposure to each HHCPC and to 
identify the relationship between the level of exposure and the severity or the 
likelihood of adverse effects. The toxicity assessment methodology is discussed 
in the GIR (ABB-ES, 1996a). The GIR and Appendix A of this report contain brief 
toxicity summaries for HHCPCs identified in surface soil, groundwater, and 
surface water at Site 14. Appendix A of this report also contains dose-response 
information for the HHCPCs. Dose-response values used in this HHRA 'iv-ere current 
as of August 1996 for Integrated Risk Information System (IRIS) and November 1995 
for Health Effects Assessment Summary Tables (HEAST). This information is used 
in the risk characterization (Subsection 6.2.4) to estimate the excess lifetime 
cancer risk (ELCR) for carcinogens and the noncancer risk or hazard index (HI) 
for all HHCPCs. Uncertajnti RS associated with chemical-specific toxicity values 
are discussed in Subsection 6.2.5. 

6.2.4 Risk Characterization Risk characterization involves the integration of 
the exposure and toxicity assessments into a qualitative expression of potential 
human health risk associated with HHCPC exposure. Both excess lifetime 
carcinogenic and noncarcinogenic risks are estimated for each HHCPC and each 
complete exposure pathway selected for evaluation in the exposure assessment, as 

CEC·OUS Rl 
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Table 6-5 

Exposure Point Concentrations for Human Health Chemicals 

of Potential Concern for Surface Soil at Site 14 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 

Jacksonville, Florida 

Frequency of 
Maximum Exposure Point 

Analyte Detected 95% UCL2 

Detection 1 
Concentrations 

Concentrations3 

Inorganic Analytes (mg/kg) 

Aluminum 7/7 8,510 NC 8,510 

Iron 7/7 2,480 NC 2,480 

, 
Frequency of detection is the number of samples in which the analyte was detected over the total number 01 

samples analyzed (excluding rejected values). , 
95% Uel of the arithmetic mean is calculated using all samples. One-half the contract-requITed quantltation 

limit/contract-required detection limit is used as a surrogate for sample results reported as nondetects. The Uel 

is not calculated when there are less than 10 total samples. 
, 

Exposure point concentration is the lower concentration of either the 95% UCL or maximum detected 

concentration. 

Notes: 

CEC-OU5.Rl 

ASW.I097 

% = percent. 

UCL = upper confidence limit (see footnote 2). 

mgjkg = milligrams per kilogram. 

NC = not calculated. 
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Table 6-6 
Exposure Point Concentrations for Human Health Chemicals 

of Potential Concern for Unfiltered Groundwater at Site 14 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Frequency 
Maximum 

Arithmetic 
Exposure 

Analyte 
of Detection 1 

Detected 
Mean2 Point 

Concentrations Concentrations" 

Explosives {Jig/I} 

1,3,5-Trinitrobenzene 1/3 1.6 0.61 0.61 

Inorganic Analytes (pg/lJ 

Aluminum 2/3 7,230 2,640 2,640 

Beryllium 2/3 3.4 27 2.7 

Iron 3/3 4.960 2.850 2,850 

Manganese 3/3 84.2 51 51 

Thallium 1/3 5.5 5.2 5.2 
, 

Frequency of detection is the number of samples in which the analyte was detected over the total number of 
samples analyzed. 
2 Arithmetic mean of all samples calculated using one-half the contract-required quantitation limit and contract-
required detection limit for non detects. 
3. Exposure point concentration equals the arithmetic mean, If the maximum detected concentration is less than 
the arithmetic mean, the maximum detected concentration will be used as the exposure point concentration, 

Note' 

CEC-OU5,RI 
ASW,1097 

}19/ I '" micrograms per liter, 
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Table 6-7 

Exposure Point Concentrations for Human Health Chemicals of Potential Concern 

Surface Water at Site 14 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 

Jacksonville. Florida 

Frequency of 
Maximum Exposure 

Analyte Detection 1 
Detected 95% UCL2 POint 

Concentrations Concentrations3 

Volatile Organic Coml::!ounds lpg/l) 

Acetone 1/4 5 NC 5 

Semivolatile Organic Com~ounds lpg/I) 

bis(2-Ethylhexyljphthalate 3/4 43 NC 43 

Inorganic Analytes {pgll} 

Aluminum 4/4 634 NC 634 

Beryllium 1/4 2 NC 2 

Iron 4/4 658 NC 658 

Vanadium 2/4 2.5 NC 25 

Zinc 1/4 90.3 NC 90.3 

, 
Frequency of detection IS the number of samples In which the analyte was detected over the total number of 

samples analyzed. 

2 95% UCL calculated on the arithmetic mean of all samples using one-half the contract-required quantitation limit 

and contract-required detection limit for nondetects. 

3 Exposure point concentration equals 95% UCL unless the maximum detected concentration is less than the 95% 

UCL. 

Notes' 

CEC-OU5.RI 

ASW.l0 97 

The UCL is not calculated when there are less than 10 total samples. 

% '" percent. 
UCL = upper confidence limit 

J.I9/1 == micrograms per liter. 

NC = not calculated. 
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described in the GIR (ABB-ES, 1996a). Risk estimates for potential exposures to 
surface soil, groundwater, and surface water under current and future land-use 
assumptions are discussed. Table 6-8 summarizes the ELCR and noncancer risk 
under current land-use conditions for Site 14. Table 6-9 summarizes the ELCR and 
noncancer risk under future land-use asswnptions for Site 14. Figures 6-2 
through 6-6 summarize the ELCRs and HIs associated with current and future land 
use for Site 14. 

Surface Soil. The risk calculations for surface soil exposure are ShOlffi in 
Tables B.14.1 through B.14.l4 in Appendix B to this report. No carcinogens were 
selected as HHCPCs. Figure 6-2 presents an HI summary for current and :uture 
land use. Noncancer HI values are below the USEPA's and FDEP's HI threshold of 
1 for all receptors under current and future land use. 

Groundwater, The risk calculations for groundwater exposure are shown in Tables 
B .14.15 and B. 14.16 in Appendix B to this report. Currently, there are no 
potable supply wells at the site; thus, there is no human exposure to ground
water, Figures 6-3 and 6-4 present ELCRs and HIs, respectively, for future land 
use. Future aggregate (child and adult) resident ingestion risk for unfiltered 
groundwater is 2xlO-' (2 in 10,000). This ELCR exceeds the USEPA's allowable 
risk range (1 in 10,000 to 1 in 1,000,000). The predominant risk driver is 
beryllium (lx10-' for adult). 

The HI for groundwater ingestion is 2 for the adult resident and 5 for the child 
resident, These HIs exceed the USEPAls target HI of 1. For the potential future 
adult resident, the major contributors to this HI are thallium (hazard quotient 
[HQI ~ 1.S) and iron (HQ ~ 0.26). 

For the future child resident, the HI is 5. The major contributors to this HI 
are tha~1ium (HQ ~ 4.2), iron (HQ ~ 0.61), and aluminum (HQ ~ 0.17). If the 
medium-specific HI exceeds USEPA's target of 1, the HQs can be segregated by 
target organ effects to determine if the target organ-specific HIs exceed 1, 
However, the HQ of thallium exceeds 1, so segregation of the HQs is not useful. 

Based on the HI values and the possibility that the concentrations of the 
predominant risk contributors are due to their naturally occurring presence in 
suspended soil particles, the health risks associated with potential future use 
of groundwater as drinking water appear to be acceptable. Since there is no 
current use of groundwater, there is no risk of concern associated with 
groundwater under current land use. 

Surface Water. The risk calculations for surface water exposure assumptions are 
shown in Tables B.14.l7 through B.14.20 in Appendix B to this report. Figures 
6-5 and 6-6 present a summary of ELCRs and HIs, respectively, Under current and 
future land use, risks for all receptors are within the USEPA's acceptable risk 
range, but exceeded the FDEP target risk of lxlO- 6 . The current ELCR associated 
with surface water (ingestion, dermal contact) is lxlO-s for an aggregate 
(combined adult and child) trespasser, The future risk associated with sULface 
water (ingestion, dermal contact) is 3xlO-s for an aggregate (combined adult and 
child) resident. The rnaj or contributors to this risk are bis(2- ethylhexyl)
phthalate and beryllium. 

CEC·OUS RI 
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Table 6-8 
Current Land Use Risk Summary for Site 14 

Remedial Investigation 

Operable Umt 5, Sites 14 and 15 

Naval Air Station Cecil Field 

Jacksonville, Florida 

Land Use I Exposure Route I HI I ELCR 

Current L_nd Use 

Surface Soil: 

Adult Trespasser' Incidental ingestion 0.004 NE 

Dermal contact 0.005 NE 

Inhalation of particulates NO NE 

Total Adult Trespasser: 0.008 NE 

Adolescent Trespasser. Incidental ingestion 0.005 NE 

Dermal contact 0.006 NE 

Inhalation of particulates NO NE 

Total Adolescent Trespasser: 0.01 NE 

Total Risk to Trespasser (Adult and Adolescent) 

Exposed to Surface Soil: NC NE 

Site Maintenance Incidental ingestion 0.001 NE 

Worker: 

Dermal contact 0.003 NE 

Inhalation ot particulates NO NE 

Total Site Maintenance Worker: 0.004 NE 

Excavation Worker: Incidental ingestion 0.01 NE 

Dermal contact 0.003 NE 

Inhalation of particulates NO NE 

T ota! Excavation Worker' 0.01 NE 

Surface Water: 

Adult Trespasser: Incidental ingestion 0.0003 1 x 10-7 

Dermal contact 0.02 8 x 10,6 

Total Adult Trespasser: 0.02 8 x 10-6 

Adolescent Trespasser' Incidental ingestIon 0.0004 9 x 10,8 

Dermal contact 0.02 5 x 10-6 

Total Adolescent Trespasser' 0.02 5x10·s 

Total Risk to Trespasser (Adult and Adolescent) 

Exposed to Surface Water: NC 1 x 10-5 

Notes: HI == hazard index, 

ELCR ;= excess lifetime cancer risk, 

NE == No carcinogenic human health chemica! of potential concern (HHCPCs) selected, therefore not evaluated, 

CEC-OU5.RI 

ASW.l0 97 

ND == No dose·response data for this exposure route were available for HHCPCs in this medIum. 

NC = Not calculated because child and adult His are not additive, 

1 x 10-7 == 1m 10,000,000 or 1E ·07. 
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Table 6-9 
Future Land Use Risk Summary for Site 14 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecif Field 
Jacksonville, Florida 

Land Use I Exposure Route 

Future Land Use 

Surface Soil. 

Adult Trespasser: Incidental ingestion 

Dermal contact 

Inhalation of particulates 

Total Adult Trespasser' 

Adolescent Trespasser: Incidental ingestion 

Dermal contact 

Inhalation of particulates 

Total Adolescent Trespasser: 

Total Risk to Trespasser (Adult and 
Adolescent) Exposed to Surface Soil: 

Adult Resident· Incidental ingestion 

Dermal contact 

Inhalation of part'lculates 

Total Adult Resident. 

Child Resident: Incidental ingestion 

Dermal contact 

Inhalation of particulates 

Total Chlld Resident 

Total Risk to Resident (Adult and 
Adolescent) Exposed to Surface Soil: 

Occupational Worker Incidental ingestion 

Dermal contact 

Inhalation of particulates 

Total Occupational Worker: 

Site Maintenance Incidental ingestion 
Worker: 

Dermal contact 

Inhalation of particulates 

Total Site Maintenance Worker: 

Excavation Worker: Incidental ingestion 

Dermal contact 

Inhalation of particulates 

Total Excavation Worker: 

See notes at end of table. 
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I HI I ELCR 

0.004 NE 

0.005 NE 

ND NE 

O.OOB NE 

0005 NE 

0.006 NE 

ND NE 

0.01 NE 

NC NE 

0.03 NE 

0.04 NE 

NO NE 

0.07 NE 

0.3 NE 

0.06 NE 

NO NE 

0.3 NE 

NC NE 

0.01 NE 

0.01 NE 

NO NE 

0.02 NE 

0.001 NE 

0.003 NE 

NO NE 

0.004 NE 

0.01 NE 

0.003 NE 
NO NE 

0.01 NE 
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Table 6-9 (Continued) 

Future Land Use Risk Summary for Site 14 

Land Use j 
Groundwater: 

Adult Resident: 

Child Resident' 

Surface Water: 

Adult Trespasser: 

Adolescent Trespasser: 

Adult Resident: 

Child Resident 

Notes: HI = hazard index. 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 

Jacksonville, Florida 

Exposure Route 

Ingestion of groundwater as drinking water 

Total Adult Resident: 

Ingestton of groundwater as drinking water 

Total Child Resident 

Total Risk to Resident (Adult and Child) 

Exposed to Groundwater' 

Incidental ingestion 

Dermal contact 

Total Adult Trespasser: 

Incidental mgestion 

Dermal contact 

Total Adolescent Trespasser. 

Total Risk to Trespasser (Adult and 

Adolescent) Exposed to Surface Water: 

Incidental ingestion 

Dermal contact 

Total Adult Resident: 

Incidental ingestion 

Dermal contact 

Total Child Resident: 

Total Risk to Resident (Adult and Child) 

Exposed to Surface Water: 

ELCR = excess lifetime cancer risk, 

HI I ELCR 

2 1 x 10'4 

2 1 x 10'~ 

5 6 x 10,5 

5 6 x 10"' 

NC 2 x 10.4 

0.0003 1 x 10.7 

0.02 8 x 10,6 

0.02 8 x 10.6 

0.0004 9 x 10,8 

0.02 5 x 10.6 

0.02 5 x 10.6 

NC 1 x 10.5 

0.0006 3 x 10'7 

0.04 2 x 10,5 

0.04 2 x 10,5 

0.01 2 x 10,6 

0.D7 8 x 10.6 

0.08 1 x 10,5 

NC 3x 10,5 

NE == No carcinogenic hUman health chemical of potential concern (HHCPCs) were selected in this 

medium, therefore cancer risk was not evaluated. 

ND ::; No dose-response data for this exposure route were available for HHCPCs In this medium. 

NC == Not calculated because child and adult His are not additive. 

1 x 10,4 = 1 in 10,000 or 1E -04 
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Additional samples were collected at sample locations SWI and SW3 at Site 14. 

SWl was analyzed for bis(2-ethylhexyl)phthalate only and SW3 was analyzed for 

beryllium only. Bis(2-ethylhexyl)phthalate and beryllium were not detected at 

either location. These supplemental data were not included in the risk 

assessment. 

The surface water HIs for all current and potential future land-use assumptions 

do not exceed the USEPA and FDEP threshold HI of 1. 

6.2.5 Uncertainty Analysis General uncertainties associated with the 

collection, analysis, and evaluation of data; exposure assessment:; toxicity 

assessment; and the risk estimation process are discussed in the GIR (ABB-ES, 

1996a). Site-specific uncertainties that are important for the interpretation 

of the calculated risk estimates for surface soil, groundwater, and surface water 

at Site 14 are discussed below. 

CEC-OU5.RI 
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The results from TRPH analysis represent a composite of many different 

naturally occurring and petroleum compounds. The toxicity associated 

with TRPH will vary depending on the chemical composition of the 

petroleum represented by the TRPH value. The toxicity value used in 

the HHBA represents a conservative surrogate value. derived from pyrene. 

This surrogate value may overestimate the risk posed by TRPH at the 

site. 

Iron, thallium, and aluminum are naturally occurring constituents in 

soil. It is likely that the concentrations of these three metals in 

groundwater are due to suspended soil particulates in the unfiltered 

monitoring well samples rather than groundwater contamination, because 

these elements are not expected to be waste constituents of ordnance 

disposal activities. 

There are no primary MCLs available for iron, aluminum, and manganese. 

Secondary MCLs were developed for taste, aesthetic, and economic, but 

not health, reasons. Although EPCs for iron, aluminum, and manganese 

in Site 14 groundwater exceed the Florida Groundwater Guidance 

concentrations, it does not necessarily imply that these constituents 

pose a health risk. 

The central tendency of carcinogenic risk from the potential future 

receptors at Site 14 that exceed USEPA risk range was evaluated. The 

central tendency analysis was conducted using the same exposure point 

concentration as in the RME scenario, but mean or median values for 

exposure parameters. The objective of this analysis is to estimaLe the 

50 percentile risk to provide a more probable risk level (USEPA, 

1995b). Central tendency risk was evaluated only for Site 14 

groundwater. 

The central tendency carcinogenic risk results for potential future 

residential receptors exposed to groundwater, using average exposure 

parameters, are presented in Tables B.14.22 and B.14.23 in Appendix B 

of this report. The central tendency parameters differ from the RME 

exposure scenario by using a 50 percentile drinking water ingestion 

rate, median exposure duration. The central tendency aggregate 

residential cancer risk is 4xlO-s , which is within the US EPA risk range. 
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However, the central tendency noncarcinogenic risk is HI 
adult resident and HI ~ 4 for the child resident. 

2 for the 

The cancer risk range 4xlO-s to 2xlO-s and noncancer risk range of 2 to 
5, presented by the central tendency and RME exposure scenarios for 
potential future residential receptors, are useful as information to 
provide perspective for risk management and compliance 11lith USEPA 
guidance (USEPA, 1995). 

Some uncertainty is associated with future land use at Site 14. The 
proposed future land use at Site 14 is for a recreational park, which 
would include such activities as horseback riding, hiking, etc. The 
exclusion of a future recreational scenario in the HHRA would result in 
underestimated risks. 

6.2.6 Remedial Goal Options eRGOs) RGOs and available criteria are intended to 
provide the basis for the development of remedial alternatives in the FS, which 
follows the RI in the event there are unacceptable health risks. These RGOs 
represent various media-specific risk levels if contaminants remain onsite at a 
designated concentration and under the assumed exposure and toxicity conditions 
used in this assessment. The RGO values are not actual or proposed cleanup 
levels, but are provided to assist risk-management decision-making. 

Tables of RGOs are presented for each medium with a total ELCR greater than 10~' 
or an HI greater than 1 in accordance with USEPA guidance and for media with 
chemicals whose EPCs exceed Florida standards. The RGO concentrations are 
calculated using the assumed conditions representing the highest estimated risk 
for a given medium. For media meeting the criteria described above, RGGs are 
developed for each chemical with a total ELCR greater than lxlO~6 or HQ greater 
than 0.1. 

Surface Soil. The risks associated with surface soil at Site 14 did not exceed 
USEPA risk management criteria. TRPH are presented in Table 6-10 because the EPG 
exceeded the Florida Soil Cleanup Goal, which is a technology- based criterion for 
thermal treatment of petroleum-contaminated soils. 

Groundwater. The ELCR associated with groundwater at Site 14 exceeded the 
USEPA's allowable cancer risk range of 1 in 10,000 to 1 in 1,000,000 and the 
USEPA's threshold HI of 1. The cancer risk for beryllium exceeded lxlO~6. The 
HQs for aluminum, iron, manganese, and thallium exceeded 0.1. The EPCs of 
aluminum, iron, manganese, and thallium exceeded the Florida Guidance Concentra
tions and the Federal MCLs. Table 6~11 presents the RGOs for these analytes. 

Surface water. The risks associated with surface water did not exceed USEPA risk 
management criteria. RGDs were developed for beryllium and iron because the EPCs 
exceeded the Florida Surface Water Quality Standards. Table 6~12 presen~s the 
RGOs for these analytes. 

6.3 SITE 15. 

6.3.1 HHCPCs Based on the criteria presented in Subsection 6.1.2 and the 
analytical results of media samples collected at Site 15, HHCPCs were identified 
for surface and subsurface soils, groundwater, surface water, and sediment. The 

CEC-OU5.RI 
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Table 6-10 
Summary of Remedial Goal Options for 

Surface Soil Associated with Site 14 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field I 
Jacksonville, Florida 

Range of Exposure Total Excess Lifetime 
Total Hazard Index 

I 

Detected Point Cancer Risk 
Florida Soil Florida SOil Background 

Ana\yte 
Concentrations Concentrations 

10·' I 10·' I 10·' 3 I I 01 

Cleanup Goals Cleanup Goals Screening I 

(mg/kg) (mg/kg) 
1 (Residential) 1 (Leaching) 2 Concentrations::! I 

TRPH 26 to 93 93 NA NA NA NC NC NC 4380 NC NA 

1 Techno\ogy~based criterion for thermal treatment of petroleum contaminated residential soil, from Florida Department of Environmental Protection (FOEP) 
I 

memoranda "Soil Cleanup Goals for Florida," dated September 29,1995, and "Applicability 01 Soil Cleanup Goals for Florida," dated January 19, 1996. 

2 Values are from the FOEP memorandum "Soil Cleanup Goals for Florida," dated September 29, 1995 
I 

3 The background screemng value is twice the average of detected concentrations for inorganic analytes in background samples. I 

4 The screening value is from FDEP's "Development of Risk·Based Soil Cleanup Target Levels," Chapter 62·770, Florida Administrative Code, February 1997. 
I 

Notes' mg/kg = milligrams per kilogram 
I 

TRPH = total recoverable petroleum hydrocarbons. I 

NA == not applicable. I 

NC = not calculated, because total hazard index is less than 0.1. , 
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Table 6-11 
Remedial Goal Options for 

Unfiltered Groundwater at Site 14 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Total Excess Lifetime 
Total Hazard Index 

Range of 
Exposure Point 

Cancer Risk (Based on 
(Based on Risk to Florida Primary Federal MCLs Background 

Detected Cancer Risk to 
Analyte 

Concentrations 
Concentrations Resident) 

Child Residellt} and Secondary and Secondary Screening 

II-g/l) 
Ipg/ £) I 10"' I I I 

Standards1 MCLs2 Concentrations3" 

10-4- 1 a·a 3 1 0.1 

Aluminum 578 to 7,230 2,640 NA NA NA NR NR 1,550 4200 '50 776 

Beryllium 2.1 to 3.4 27 1.6 0.16 0.Q16 NA NA NA 4 4 2 

Iron 786 to 4,960 2,850 NA NA NA NR NR 468 4300 ·300 450 

Manganese 21 to 84.2 51 NA NA NA NC NC NC '50 '50 9.8 

Thallium 5.5 5.2 NA NA NA 3.6 1.2 0.12 2 2 NO 

1 Florida Department of Environmental Protection, "Ground Water Guidance Concentrations" (June 1994). 
2 The Federal MCLs are identified in U.S. Environmental Protection Agency Drinking Water Regulations and Health Advisories (October 1996) Secondary MCLs are not 

health risk-based criteria. 
3 The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. 
4 Secondary MCL 

Notes: j.Jg/l = micrograms per liter. 
MCl ::: maximum contaminant level. 
NA ::: not applicable. 
NR ::: the remedial goal option exceeds the exposure point concentration; no action is required to achieve this risk level. 
NC ::: not calculated. 
ND ::: not detected in background. 
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Table 6-12 

Remedial Goal Options for Surface Water at Site 14 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 

Jacksonville, Flortda 

Range of Total Excess Lifetime 
Tota1 Hazard Index Florida 

Detected 
Exposure Point Cancer Risk Surface Water 

Region IV Background 

Analyte 
Concentrations 

Concentrations 

w' 1 w' 1 10.' 3 1 I 0.1 
Quality 

Water Quality Screening 

(pg/ t) 
(pg/ t) 1 Standards' 

Standards' Concentrations 

Beryllium 2 2 NA NA NA NA NA NA 0.13 NS NA 

Iron 158 to 658 658 NA NA NA NA NA NA NS 300 NA 

, Values are from Florida Administrative Code, Chapter 62·302, for Class III freshwater bodies (for recreational use), January 1995. 

2 Values, based on taste, aesthetic, and economic but not health risk reasons, are from the U.S. Environmental Protection Agency Region IV Water Quality 

Standards, January 1996. 

Notes. jig/l = micrograms per liter. 

NA = not applicable. 

NS = no screening value 



criteria presented for surface soil were also applied to subsurface soil 
analytical results to select HHCPCs. 

Surface Soil. Forty-seven samples and five duplicate samples were collected from 
Site 15. A representative surface soil background data set was used in screening 
HHCPCs. A summary of chemicals detected in surface soil and HHCPCs selected is 
presented in Table 6-13. Twelve semivolatiles (benzo (a)anthracene , benzo(a)
pyrene, benzo (b) fluoranthene, benzo (k) fluoranthene, benzo (g, h, i)perylene, 
carbazole, chrysene, dibenzo(a,h)anthracene, fluoranthene, indeno(1,2,3-
cd)pyrene, phenanthrene, pyrene); three inorganic analytes (antimony, arsenic, 
lead), TRPH, and one explosive (HMX) were selected as HHCPCs in surface soil. 

Subsurface Soil. Fifteen subsurface soil samples were collected from Site 15. 
A representative subsurface soil background data set was used in screening 
HHCPCs. A summary of chemicals detected in subsurface soil and HHCPCs selected 
is presented in Table 6-14. Seven semivolatiles (benzo(a) anthracene, benzo (a)
pyrene, benzo(b) fluoranthene , benzo(k)fluoranthene, chrysene, dibenzo(a,h)
anthracene, indeno(1,2,3-cd)pyrene) and TRPH were selected as HHCPCs in 
subsurface soil. 

Groundwater. Eight groundwater samples and one duplicate sample were collected 
from Site 15. Background groundwater quality was characterized (Chapter 3.0) and 
used in screening the contaminants detected at Site 15. A summary of chemicals 
detected in groundwater at Site 15 and selected HHCPCs is presented in Table 
6-15. Groundwater samples were collected using the low-flow method described in 
Subsection 2.8.4 of the RI/FS for OU 3, 4, and 5 (ABB-ES, 1994a). One semivol
atile (bis(2-ethylhexyl)phthalate), three pesticides (4, 4-DDD, 4, 4-DDE, 4, 4·DDT) , 
five inorganics (aluminum, antimony, beryllium, iron, thallium), and one 
explosive (RDX) were selected as HHCPCs in groundwater. 

Surface Water. Three surface water samples and one duplicate were collected from 
Site 15. A summary of chemicals detected in surface water and selected HHCPCs 
is presented in Table 6 -16. Background screening criteria ,,,ere not used because 
upgradient or background surface water samples were not collected. Four 
explosives (1,3,S-TNB, 3-nitrotoluene, 4-nitrotoluene, tetryl), five inorganics 
(aluminum, arsenic, iron, lead, vanadiwn), and TRPH were selected as HHCPCs in 
surface water. 

6,3.2 Exposure Assessment The exposure assessment is conducted to assess 
hypothetical pathways by which humans may be exposed to chemicals present at the 
site. The exposure assessment uses the hypothetical pathways to estimate the 
magnitude of actual and/or potential human exposure, and the frequency and 
duration of exposure. This process is performed for both current and future 
land-use assumptions. Summaries of potential exposure pathways to chemicals 
detected at Site 15 are presented on Figure 6 - 7. The potential pathways, 
including medium and route of exposure, the potentially exposed popUlation, and 
the rationale for pathway selection or exclusion, are provided in Table 6-17. 

Receptor-specific exposure parameters for each exposure scenario are presented 
in Appendix B of the GIR (ABB-ES, 1996a). Risk calculation spreadsheets in 
Appendix B of this report also contain the assumed exposure parameters and 
quantitation of exposures. 
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Frequency 

Analyte 01 
Detection t 

Volatile Organic Coml?:0unds tug/kg) 

Acetone 1/35 

Xylenes (total) 1/35 

Semivolatile Organic Coml!ounds lpg/kg) 

2·Methylnaphthalene 3/41 

Acenaphthene 15/41 

Anthracene 17/41 

Senzo (a)anthracene 26/41 

Senzo (a)pyrene 29/41 

Senzo (b)fluoranthene 31/41 

Senzo (g,h,i)perylene 23/41 

Benzo (k)fluoranthene 26/41 

bis(2-Ethylhexyl)phthalate 9/32 

Butylbe nzyl p hth alate 6/32 

Carbazole 14/36 

Chrysene 28/41 

Dibenzo (a, h) anthracene 18/41 

Dibenzofuran 9/36 

Di-n-butylphthalate 26/32 

Fluoranthene 31/41 

See notes at end of table. 
- - - - - - -

Table 6-13 
Human Health Chemicals of Potential Concern in 

Surface Soil at Site 15 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 

Jacksonville, Florida 

Range 01 Range of Mean of Background 
Risk~Based 

Florida Soil Ana\yte 

Reporting Detected Detected Screening 
Concentrations5 Cleanup HHCPC? Reason 7 

Limits Concentrations2 Concentrations3 Concentrations4 Goals~ (Yes/No) 

11 to 18 6 6 NA 780,000 260,000 No S,G 

5 to 12 2 2 NA 16,000,000 13,000,000 No S,G 

370 to 1,800 22 to 3,700 1,300 NA 8 310,000 960,000 No S,G 

370 to 590 31 to 17,000 4,000 NA 470,000 2,800,000 No S,G 

370 to 590 20 to 54,000 13,000 NA 2,300,000 20,000,000 No S,G 

370 to 590 52 to 340,000 54,000 NA 880 1,400 Yes 

370 to 590 54 to 340,000 47,000 NA 88 100 Yes 

370 to 590 41 to 510,000 64,000 NA 880 1,400 Yes 

370 to 590 28 to 180,000 26,000 NA 9230,000 14,000 Yes 

37010590 31 to 160,000 27,000 NA 8,800 14,000 Yes 

370 to 3,700 21 to 520 220 NA 46,000 48,000 No S,G 

370 to 3,700 160 to 440 290 NA 1,600,000 15,000,000 No S,G 

370 to 590 21 to 43,000 9,000 NA 32,000 42,000 Yes 

370 to 590 54 to 400,000 58,000 NA 88,000 140,000 Yes 

370 to 590 22 to 54,000 12,000 NA 88 100 Yes 

370 to 1,800 35 to 8,000 2,600 NA 31,000 240,000 No S,G 

I 370 to 1.800 65 to 6,600 2,200 2450 780,000 7,300,000 No S,G 

370 to 590 39 to 660,000 81,000 NA 310,000 2,900,000 Yes I 

I 

- - - - - - - - - - - --
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Table 6-13 (Continued) 
Human Health Chemicals of Potential Concern in 

Surface Soil at Site 15 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Frequency Range of Range of Mean 01 Background 
Risk·Based 

Analyte of Reporting Detected Detected Screening 
ConcentrationsS 

Oetectlon1 Limits Concentrations2 Concentraflons3 Concentrations4 

Semivolatile Organic Com~ounds lpg/kg) (continued) 

Fluorene 12/41 370 to 1,000 43 to 9,000 3,000 NA 310,000 

Indeno(1,2,3-cd)pyrene 26/41 370 to 590 25 to 160,000 25,000 NA 880 

Naphthalene 15/41 370 to 1,000 24 to 17,000 4,000 NA 310,000 

Phenanthrene 28/41 370 to 590 29 to 270,000 39,000 NA 9230.000 

Pyrene 30/41 370 to 590 38 to 500,000 64,000 NA 230,000 

Pesticides and PCBs (pg/kg) 

4,4-DDE 3/27 3.7 to 370 0.16 to 1.3 07 ND 1,900 

4,4-DDT 3/26 3.7 to 370 0.69 to 21 9 NA 1,900 

Dieldrin 1/27 3.7 to 370 0,37 0,37 NA 40 

Endosulfan II 3/25 3.7 to 370 0,74 to 2 1* 1,2 NA 1°47,000 

Endrin aldehyde 1/27 3.7 to 370 2.7 2,7 NA 11 2,300 

Methoxychlor 1/27 4.6 to 1,800 49 49 NA 39,000 

Inorganic Analytes (mg/kg) 

Alummum 34/35 40 88 to 7,140 1,120 4,036 7,800 

Antimony 23/44 12 046 to 2,400 160 ND 31 

ArseniC 26/44 2 0.95 to 451 32 ND OA3 

Barium 34/35 40 088 to 107 15 9 550 

Cadmium 6/35 1 03 to 0.92 0,6 ND 3,9 

Calcium 26/35 1,000 38.3 to 102,000 5,000 ND 1,000,000 

Chromium 8/35 2 1.6 to 26.9 5A ND 1239 

See notes at end of table. 

Florida Soil Analyte 
Cleanup HHCPC? Reason 7 

Goals/! (Yes/No) 

2,400,000 No S,G 

1,400 Yes 

1,300,000 No S,G 

1,700,000 Yes 

48,000 Yes 

3,000 No S,G 

3,100 No S,G 

70 No S,G 

390,000 No S,G 

23,000 No S,G 

380,000 No S,G 

75,000 No S,G 

26 Yes 

0,8 Yes 

5,200 No S,G 

37 No S,G 

ND No S 
12290 No S,G 
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Table 6-13 (Continued) 

Human Health Chemicals of Potential Concern in 

Surface Soil at Site 15 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval N.r Station Cecil Field 

Jacksonville, Florida 

Frequency Range 01 Range of Mean of Background RiSk-Based 

Analyte of Reporting Detected Detected Screening 
Concentrations5 

Detection 1 Limits Concentrations2 Concentrations3 Concentrations4 

Inorganic Analvtes (mglkg) {continued I 

Cobalt 6/32 10 027 to 2.7* 0.7 NO 470 

Copper 9/35 5 1.1 to 21.2 4.3 NO 310 

Cyanide 3/35 05 0.24* to 0.27 0.25 NO 
13 160 

Iron 33/35 20 745 to 1,340 320 1,390 2,300 

Lead 55/55 NA 0.97 to 7,510 730 5 
14400 

Magnesium 9/34 1,000 60.6 to 631 213 1,456 460,468 

Manganese 23/35 3 0.45 to 32.2 6.5 14 180 

Mercury 3/35 0.1 0.2 to 0.5* 0.3 1 2.3 

Nickel 11/34 8 0.69 to 2.2 1 2 NO 160 

Potassium 12/35 1,000 21.7 to 40.2 31 NO 1,000,000 

Selenium 1/33 1 1.7 1.7 2 39 

Silver 1/35 2 0.62 062 NO 39 

Sodium 13/34 1,000 133* to 502 265 NO 1,000,000 

Vanadium 31/35 10 0.28 to 5.2 1.5 5 55 

Zinc 1/35 4 32.6 32.6 NO 2,300 

Total Recoverable Petroleum Hy:drocarbons ITRPHI (mg/kg) 

TRPH 29/35 11 to 54 11*t0450 86 NA NSC 

See notes at end of table. 

Florida Soil Analyte 

Cleanup HHCPC? Reason 7 

Goals6 (Yes/No) 

4,700 No S,G 

NO No S 

1,600 No S,G 

NO No S,B 

500 Yes 

NO No S,B 

370 No S,G 

23 No S,G,B 

1,500 No S,G 

NO No S 

390 No S,G,B 

390 ND S,G 

NA ND S 

490 ~ S,G 

23,000 No S,G 

15 360 Yes 

- - -
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Table 6-13 (Continued) 
Human Health Chemicals of Potential Concern in 

Surface Soil at Site 15 

Remedial Investigation 
Operable Unit 5, SItes 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Frequency Range of Range of Mean of Background 
Risk-Based 

Florida Soil Analyte Analyte of Reporting Detected Detected Screening 
ConcentrationsS Cleanup HHCPC? Reason 7 Detection 1 Limits Concentrations2 Concentrations3 Concentrations4 

Goals5 
(Yes/No) EX[l:losive Com~ounds (mg/kgJ 

3-Nitrotoluene 1/37 05 to 5 5 08 51 NA 78 NA No S 
4-Nitrotoluene 2/37 0.5 to 5 1 17 to 4.34 2.8 NA 78 NA No S 
HMX 1/37 0.5 to 5 3.00 3.00 NA NSC NA Yes R , 

Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values) 2 The value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one non detect value, one-half of the contract-required quantification limit/contract-required detection limit is used as a surrogate concentration for results reported as nondetect. 3 The mean of detected concentrations IS the arrthmetic mean of all samples in which the analyte was detected. It does not include those samples WIth "R", "U", or "UJ" validation qualifiers. 
4. The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. Organic values are one times the mean of detected concentration. OrganiC values are included for comparison purposes only. 
5 For all chemicals except the essential nutrients (calcium, magnesium, potassIum, and sodium), U.S. Environmental Protection Agency (USEPA) Region III Risk-Based Concentration (RBC) table for residential surface soil exposure per January 1993 gUIdance ("Selecting Exposure Routes and Contaminants of Concern by RIsk-Based Screening," EPA/903/R-93-001) was used for screening. Actual values are taken from the USEPA Region 1JI RBC Tables dated May 3D, 1996, which are based on an excess lIfetime cancer risk of 10.6 and an adjusted hazard quotient of 0.1. For the essential nutnents, screening values were derived based on recommended daily allowances (see Appendix 8-1 of the General Information Report [ABB-ES, 1996a]). 
6 Values are from reSIdential cleanup goals in FJonda Department of Environmental Protection (FDEP) memoranda, "Soil Cleanup Goals for Florida" dated September 29, 1995, and "Applicability of Soil Cleanup Goals for Florida" dated January 19, 1996. Note that they are also residential values 7 Analyte was included or excluded from the risk assessment for the following reasons: 

B '" the maximum detected concentration did not exceed twice the arithmetIC mean of detected concentrations at background locations and wiIJ not be conSIdered further. 
S = the maximum detected concentration did not exceed the risk-based screening concentration and will not be considered further G :::: the maximum detected concentration did not exceed the Florida guidance concentration and will not be considered further. R '" no screening value is available, analyte is selected as HHCPC. 

Notes continued on next page 
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B The value IS based on 'laphthalene as a surrogate. 

Table 6-13 (Continued) 

Human Health Chemicals of Potential Concern in 

Surface Soil at Site 15 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station CecH Field 

Jacksonville, Florida 

9 The value is based on pyrene as a noncarcinogenic surrogate polynuclear aromatic hydrocarbons. 

10 The value is based on a mixture of Endosulfan isomers. 

11 The value is based on endrin, 

12 The value is based on hexavalent chromium. 

13 The value is based on the free radical cyanide form. 

14 The value for lead is based on the USEPA Office of Solid Waste and Emergency Response Directive No 9355.4-12, "Revised Interim Soil Lead Guidance for CERCLA Sites 

and ReRA Corrective Action Facilities" (USEPA, 1994). 

15 The screening value is from FDEP's "Development of Risk~Based Soil Cleanup Target Levels," Chapter 62~770, Florida Administrative Code, February 1997. 

Notes: The average of a sample and its duplicate is used for all table calculations. 

Samples: CF15SS1through CFI5SS43, CF15SS45 through CF15SS48, CF15SS49 and CF15SS50 (PAHs only), CF15SS51 through CF15SS59 (arsenic and antimony 

only), and CF15SS60 through CF15SS73 (lead only). 

Duplicate samples: CF15SS2D, CF15SS3D, CF15SSIOD, CF15SS20D, CFI5SS26D. 

Background samples: CFBSS16, CFBSS17, CFBSS18, CFBSS19, CFBSS20, CFBSS21, CEFBSS9 

HHCPC == human health chemicals of potential concern . 

Jig/kg == micrograms per kilogram. 

NA "" not applicable, 

PCB == polychlorinated biphenyl. 

DDE == dichlorodiphenyldichloroethene. 

ND = not detected in background. 

DDT == dichlorodiphenyltrichloroethane. 

* = see footnote 2. 

mg/kg == milligrams per kilogram. 

HMX == cyclotetramethylenetetranitramlne. 

NSC "" no screening concentration available. 
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~ Table 6-14 

" Human Health Chemicals of Potential Concern in Subsurface Soil at Site 15 ~ 
~ 

Remedial Investigation 
Operable UnIt 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Frequency Range of Range of Mean of Background 
Risk-Based Florida Soil Analyte Analyte of Reporting Detected Detected Screening 

Concentrations5 Cleanup HHCPC? Reason 7 Detection 1 limits Concentrations (*) 2 Concentrations3 Concentrations4 
Goals6 (Yes/No) Volatile Organic Com~ounds lpg/kg) 

Acetone 2/12 12 to 13 7,5* to 13 10 NA 20,000,000 1,800,000 No S,G Xylenes (total) 3/12 6 to 12 3 to 4 3 NA 10,000,000 92,000,000 No S,G Semivol.tile Organic Com~ounds lpg/kg) 
2-Methylnaphthalene 2/21 330 to 10,550 51 to 110 81 NA 88,200,000 8,800,000 No S,G Acenaphthene 3/21 330 to 10,500 350 to 1,350* 880 NA 12,000,000 30,000,000 No S,G Anthracene 4/21 330 10 10,500 32 to 5,400* 2,200 NA 61,000,000 300,000,000 No S,G Benzo (a)anthracene 16/21 330 to 10,500 30 to 34,000* 4,400 NA 7,800 4,900 Yes 8enzo{a)pyrene 16/21 330 to 10,500 35 to 32,500* 4,500 NA 780 500 Yes Benzo {b )fluoranthene 16/21 330 to 10,500 45 to 47,000* 6,700 NA 7,800 5,000 Yes Benzo {g,h,i)perylene 12/21 330 to 10,500 34 to 12,500* 1,800 NA NSC 50,000 No G 

OJ 
c" 
<Jl 

Benzo (k)fluoranthene 12/21 330 to 10,500 40 to 20,500* 3,500 NA 78,000 48,000 Yes C Butylbenzyl ph thai ate 1/12 330 to 10,550 56 56 NA 41,000,000 310,000,000 No S,G Carbazole 4/12 330 to 10,500 27 to 4,300* 1,800 NA 290,000 120,000 No S,G Chrysene 16/21 330 to 10,500 40 to 37,500* 5,000 NA 780,000 500,000 Yes C Di-n-butylphthalate 8/12 330 to 10,500 99 to 4,950* 2,340 NA 20,000,000 140,000,000 No S,G Dibenz{a,hlanth racene 7/21 330 10 10,500 28 to 5,200 1,400 NA 780 500 Yes Dibenzofuran 2/12 330 to 10,500 85 to 3,480* 1,780 NA 820,000 3,500,000 No S,G Fluoranthene 16/21 330 to 10,500 39 to 60,500* 7,000 NA 8,200,000 48,000,000 No S,G Fluorene 2/21 330 to 10,500 110 to 705* 408 NA 8,200,000 30,000,000 No S,G See notes at end of table. 
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Table 6-14 (Continued) 

Human Health Chemicals of Potential Concern in Subsurface Soil at Site 15 

Remedial InvestIgation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 

JacKsonville, Florida 

Frequency Range of Range of Mean of Background Risk-Based 

Analyte 01 Reporting Detected Detected Screening ConcentrationsS 

Detection 1 Limits Concentrations(*) 2 Concentrations3 Concentrations<\. 

Semivolatile Organic Com~ounds (JJg/kg) (Continued) 

lndeno{1,2,3-cd}pyrene 12/21 330 to 10,500 241013,000 2,500 NA 7,800 

Naphthalene 5/21 330 to 10,500 64 to 980* 430 NA 8.200,000 

Phenanthrene 12/21 33010 10,500 33 to 26,500* 3,700 NA NSC 

Pyrene 17/21 33010 10,500 41 to 50,000* 5,000 NA 6,100,000 

bis (2 -Elhyl h exyl) p hlhal ale 2/12 330 to 10,550 53 to 130* 90 NA 410,000 

Inorganic Anal¥:!es (mg/kg) 

Aluminum 12/12 NA 1.41 to 2,320* 1,290 1,590 100,000 

Antimony 4/12 0.01210 12 0.9310 4.2 2.2 ND 82 

Barium 11/12 0.041040 0.001310 17.4 7.1 2.4 14,000 

Calcium 9/12 1 to 1,000 0.063 to 2,510 990 ND 1,000,000 

Chromium 3/12 0.002 to 2 1.45* to 2.7 2.1 1.7 91,000 

Cob all 1/12 0.01 to 10 0.35 0.35 ND 12,000 

Iron 12/12 NA 0.191 10 298 151 497 61,000 

Lead 12/12 NA 0,0015 to 27.8 9.3 1.7 1°400 

Manganese 8/12 0.003 to 3 089to3 2 2.4 4,700 

Nickel 8/12 0,008 to 8 0.73 to 1.35* 0.94 ND 4,100 

Potassium 2/12 1101,000 22.7 to 27.6 252 ND 1,000,000 

Sodium 3/12 1101,000 0.156 to 376* 89 181 1,000,000 

Vanadium 12/12 NA 0.4910 2.2 1.1 1.8 1,400 

Total Recoverable Petroleum Hydrocarbons {TRPHI (mg/kg) 

TRPH 8/12 1210 13 12 to 60 31 NA NSC 

See notes at end of table. 
- -- - - - - - - -

Florida SOil Analyte 

Cleanup HHCPC? Reason 7 

Goals6 (Yes/No) 

5,000 Yes 

12,000,000 No S,G 

21,000,000 No G 

41,000,000 No S,G 

110,000 No S,G 

NA No S 

220 No S,G 

84,000 No S,G 

NA No S 

9430 No S,G 

110,000 No S,G 

NA No S 

1,000 No S,G 

5,500 No S,G 

26,000 No S,G 

NA No S 

NA No S 

4,800 No S,G 

112,700 No 

/ 
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Table 6-14 (Continued) 
Human Health Chemicals of Potential Concern in Subsurface Soil at Site 15 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Flonda 

, Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values) 2 The value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect value, one-half of the contract-required quantification limit/contract-required detection limit is used as a surrogate concentration for results reported as nondetect. 3 The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples with "R", "UIL, or "UJ" validation qualifiers. 
4 The background screening value is twice the average of detected concentrations for Inorganic analytes in background samples. Organic values are one times the mean of detected concentration. Organic values are included for comparison purposes only. 
5 For all chemicals except the essential nutrients (calcium, magnesium, potassium, and sodium), U.S Environmental Protection Agency (USEPA) Region III Risk-Based Concentration (RBC) table for industrial surface soil exposure per January 1993 guidance ("Selecting Exposure Routes and Contaminants of Concern by Risk-Based Screening." EPA/903/R-93-o01) was used for screening. Actual values are taken from the USEPA Region III RBC Tables for industrial sal! dated May 30, 1996, which are based on an excess lifetime cancer risk of 10.8 and an adjusted hazard quotient of 0.1. For the essential nutrients, screening values were derived based on recommended daily allowances (See Appendix 8-1 of the General Information Report [ABB-ES, 1996a]) 
6 Values are for mdustrial soil from Florida Department of Environmenta! Protection (FOEP) memoranda, "Soil Cleanup Goals for Florida" dated September 29, 1995, and "Applicability of Soil Cleanup Goals for Florida" dated January 1996. 
7 Analyte was included or excluded from the risk assessment for the following reasons; 

S = the maximum detected concentration did not exceed the risk-based screening concentration and will not be considered further. G = the maximum detected concentration did not exceed the Florida guidance concentration and will not be considered further C = the analyte is a member of a chemical class that contains other HHCPCs (Le" carcinogenic polynuclear aromatic hydrocarbons [PAHsJ) 8 RBC value for this PAH is not available, the RBC value for naphthalene is used as a surrogate. 
9 The value is based on hexavalent chromium 
10 The value for lead is based on the USEPA OffIce of Solld Waste and Emergency Response Directive No. 9355 4-12, "Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Ac1ion Facilities" (USEPA, 1994). 
11 The screening value is from FOEP's "Development of Risk-Based Soil Cleanup Target Levels," Chapter 62-770, Florida Administrative Code, dated February 1997. 
Notes: The average of a sample and its duplicate IS used for af! table calculations. 

Samples: CF15SB7, CF15SBB, CF15SB9, CF15SB1O, CF15SB11, CF15SB12, CF15SB13, CF15SB17, CF15SB1B, CF15SB19, CF15SB21, CF15SB25, CF15SB43, CF15SB44, CF15SB45, and CF15SB49 through CF15SB56 (PAHs only) 
Duplicate samples' CF15SB7D, CF15SB10D 
Background samples: BBMS2S2, BBMS2S6, BBMS2S8, BBMS4S2, BBMS4S4, CFBSB4, CFBSB5. CFBSB6 

* = see footnote 2, 
HHCPC = human health chemicals of potential concern. 
,ug/kg = micrograms per kilogram 

NA = not applicable. 
mg/kg = milligrams per kilogram. 
NO = not detected in background. 
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Table 6-15 

Human Health Chemicals of Potential Concern in Unfiltered Groundwater at Site 15 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 

Jacksonville, Florida 

Frequency Range oi Range of Mean of Background Risk-Based Florida Guidance 

Analyte of Reporting Detected Detected Screening Concentrations4 Concentrations4 

Detection 1 Limits Concentrations Concentratlons2 Concentrations:! 

Semivol8tile Organic ComRounds (pg/l J 

Naphthalene 1/B 10 0.5 0.5 NA 150 6.B 

bis(2·Ethylhexyl) 4/B 10 1 to 220 60 NA 4.B 6 

phthalate 

Pesticides and PCBs {pg/l J 

4,4·000 1/B 0.1 0029 0.029 NA 0.2B 0.1 

4,4·00E 1/B 0.1 0.26 0.26 NA 0.2 0.1 

4,4·00T 1/B 01 0.034 0.034 NA 02 0.1 

Inorganic Anal):!es (pgfl) 

Aluminum B/B NA 205 to 635 41B 776 3,700 200 

Antimony 2/B 60 2 to 2.2 2 NO 1.5 6 

Barium B/B NA 14.3 to 2B.7 20.5 41.2 260 2,000 

Beryllium 1/B 5 1 t 2 0.016 4 

Calcium 2/B 5,000 5,620 to 6,3BO 6,000 3BO 1,055,39B NSC 

Cobalt 3/B 50 1.4 to 1.7 1.5 11.6 220 NSC 

Copper 6/B 25 4.7 to 9.3 7.1 134 150 1,000 

Cyanide 2/B 10 3.1 to 3.8 3.5 NO 73 200 

Iron B/B NA 633 to 3,140 1,750 450 1,100 300 

MagneSium B/B NA 59B to 1.500 1,100 1,290 11B,B07 NSC 

See notes at end of table. 
------

Analyte 
HHCPC? Reason 7 

(Yes/No) 

No S.G 

Yes 

Yes C 

Yes 

Yes C 

Yes 

Yes 

No S,G,S 

Yes 

No S 

No S,B 

No S,G,B 

No S,G 

Yes 

No S 
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Table 6-15 (Continued) 
Human Health Chemicals of Potential Concern in Unfiltered Groundwater at Site 15 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Frequency Range of Range 01 Mean of Background 
Risk-Based Florida Guidance Analyte of Reporting Detected Detected Screening 

Concentrations4. Concentrations4 Detection 1 Limits Concentrations Concentrations2 Concentrations3 

Inorganic Analvtes !pgll) (continued) 

Manganese 8/8 NA 8.4 to 49.6 21.2 9.8 84 50 
Nickel 1/8 40 175 17.5 32 73 100 
Potassium 1/8 5,000 2,010 2,010 1,580 297.016 NSC 
Sodium 5/8 5.000 5,510 to 10.800 7,900 1,150 396,022 160,000 
Thallium 2/8 10 5 to 6.1 6 NO 80.29 2 
Vanadium 1/8 50 1.8 1.8 96 26 49 
Zinc 3/8 20 92 to 246 145 48 1,100 5,000 
Ex~losive Com~ounds (pgll) 

3-Nitrotoluene 8/8 NA 1.87 to 339 2.5 NA 6.1 NSC 
Nitrobenzene 1/8 0.2 0.228 0.228 NA 0.34 NSC 
RDX 2/8 0.4 0.404 to 0.451 0.428 NA 0.31 10 
See notes at end of table. 

Analyte 
HHCPC1 Reason7 

(yes/No) 

No S,G 

No S,G,B 

No S 

No S,G 

Yes 

No S,G,B 

No S,G 

No S 

No S 

Yes 

-
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Table 6-15 (Continued) 

Human Health Chemicals of Potential Concern in Unfiltered Groundwater at Site 15 

Remedia! Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Fie!d 

JacKsonvlUe, Florida 

1 Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values). 

2 The value indIcated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect value, 1/2 the contract-requIred 

quantitatlon limit/contract-requIred detection limIt is used as a surrogate concentration for results reported as nondetect 

:3 The mean of detected concentrations is the arithmetIC mean of a\l samples in which the analyte was detected. It does not include those samples with "R", "U", or "UJ" 

validation qualifiers. 

4 The background screening value is twice the average of detected concentrations for Inorganic analytes in background samples. 

5 For a\l chemicals except the essential nutrients (calcium, magnesium, potassium, and sodium), U.S. Environmental Protection Agency (USEPA) Region III Risk-Based 

Concentration (RBC) table for tap water exposure per January 1993 guidance ("Selecting Exposure Routes and Contaminants of Concern by Risk-based Screening," 

EPA/903/R-93-001) was used for screening. Actual values are taken from the USEPA Region III RBC Tables dated October 4, 1995, whIch are based on an excess lifetime 

cancer risk of 10.6 and an adjusted hazard quotient of 01. For the essential nutrients, screening values were derived based on recommended daily allowances (see 

Appendix B-1 of the General Information Report [ABB-ES, 1996a]). 

~ The values are irom Flonda Department of EnVIronmental Protection "Groundwater Water Guidance Concentrations," dated June 1994. 

7 Analyte was included or excluded from the riSK assessment ior the following reasons; 

B = the maximum detected concentration did not exceed twice the arithmetic mean of detected concentratIons at background locations and will not be 

considered 1urther. 

S ~ the maximum detected concentration did not exceed the risk-based screening concentration and will not be considered further 

G ~ the maximum detected concentration did not exceed the Florida guidance concentration and will not be considered further. 

C "" the analyte is a member of a chemical class that contains other HHCPCs. 

8 Value is based on thallium chloride 

Notes: The average of a sample and Its duplicate is used for all table calculations. 

Sample IDeations: CF15MW1S, CFt5MW2S, CF15MW3S, CF15MW4S, CF15MW5S, CF15MW6S, CF15MW7S, CF15MW8S, 

Duplicate sample locations: CF15MW5SD 

Background sample locations. CFBKMW1 S through CFBKMW5S, CFBKMWlS. and CFBKMWBS. Duplicate at CFBKMW4SD 

HHCPC == human health chemicals oi potential concern. 

fJg/1 ::0 micrograms per liter. 

NA == not applicable. 

PCB ::0 polychlorinated biphenyl. 

DOD == dlchlorodiphenyldichloroethane. 

DOE == dichlorodiphenyldichloroethene. 

DDT == dichlorodiphenyltrichloroethane. 

NO = not detected in background. 

NSC == no screening concentration available. 

ROX -= cyclotnmethylenenitramlne. 
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Table 6-16 
Human Health Chemicals of Potential Concern in Surface Water at Site 15 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Frequency Range of Range of Mean of Background Regian IV 
Florida Surface 

Chemical of Reporfm9 Detected Detected Screening Water Quality 
Water Quality 

Standards Detection 1 Limits Concentrations Concentrations2 Concentrations3 Standards4 

(Class Iii)" 
Ex~losive Com~ounds (pgl t I 
1,3,5-Trinitrobenzene 1/3 0.4 to 0.65 6.73 6.73 NA NSC NSC 3-Nitrotoluene 1/3 0.8 to 1.29 4.95 4,95 NA NSC NSC 
4-Nitrotoluene 3/3 NA 0.79* to 46.1 16 NA NSC NSC 
Tetryl 2/3 0.645 to 0.8 18.4* 18.4 NA NSC NSC 
Total Inorganic Anal~tes (pgll) 

Aluminum 3/3 NA 444* to 649 560 NA NSC NSC 
Arsenic 3/3 NA 4.4* to 12 7 NA O.D1S NSC 
Barium 3/3 NA 10.1* to 17.1 13 NA 2,000 NSC 
Calcium 3/3 NA 620 to 4,510* 2,410 NA 1,055,398 NSC 
Copper 1/3 25 11 * 11 NA 1,300 NSC 
Iron 3/3 NA 613* to 1,980 1,320 NA 300 NSC 
Lead 7/7 NA 91 to 398 270 NA NSC NSC 
Magnesium 3/3 NA 429 to 503 477 NA 118,807 NSC 
Potassium 1/3 5,000 1,430* 1,430 NA 297,010 NSC 
Sodium 3/3 NA 4,000 to 4,440* 4,210 NA 396,022 NSC 
Vanadium 1/3 50 3,3 33 NA NSC NSC 
Total Recoverable Petroleum Hydrocarbons (TRPHI (mg/I) 
TRPH 1/3 0,5 0,6 0,6 NA NSC NSC 
See notes at end of table. 

Analyte 
HHCPC? Reason6 

(Yes/No) 

Yes R 

Yes R 

Yes R 

Yes R 

Yes R 

Yes 

No S 
No S 
No S 

Yes 

Yes R 

No S 

No S 
No S 
Yes R 

Yes R 
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Table 6-16 (Continued) 

Human Health Chemicals of Potential Concern in Surface Water at Site 15 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 

Jacksonville, Florida 

, Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values). 

2 A value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect value, 1/2 the contract-required quantitatlon 

limit/contract-required detection limit is used as a surrogate concentration for results reported as nondetect. 

3 The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples with "R", "U", or "UJ" 

validation qualifiers . 

... The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. 

S The value is from U.S. EnVironmental Protection Agency Region IV Water Quality Standards, dated January 1996. 

6 The values are from Florida Administrative Code, Chapter 62-302, for Class III freshwater bodies (for recreational use) dated January 1, 1995. Only values protective of 

human health wefe used for screening. 

7 Analyte was included or excluded from the risk assessment for the 'following reasons: 

S := the maximum detected concentration did not exceed the Region IV Water Quality Standard and will not be considered further. 

R == no screening value is available, analyte is selected as HHCPC. 

Notes: The average of a sample and its duplicate is used for all table calculations. 

Sample locations: CF15SW1 through CF15SWl 

Duplicate sample locations: CF15SW3D 

~ HHCPC := human health chemical of potential concern. 

Jig/ l := micrograms per liter, 

NA := not applicable. 

NSC := no screening concentration available. 

* := see footnote 2. 
tetryl := trinitrophenylmethylnitramine. 

mg/l == milligrams per liter. 
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Table 6-17 

Potential Exposure Pathways at Site 15 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 

Jacksonville, Florida 

Medium of Route of Potentially Exposed Population 
Selected for Reason for Selection 

Exposure Exposure 
Evaluation? or Evaluation 

Current land Use 

Surface Soil Dermal contact with soil, Resident (adult and child) No No humans currently reside at Site 15. Adolescents and adults may 

ingestion of soil, and inha- Trespasser (adult and adolescent) Yes be exposed to contaminants in the surface soil while trespassing. 

lation of fugitive dust. Occupational worker (adult) No The site maintenance workers may be exposed to contaminants in 

Site maintenance worker (adult) Yes surface soil while performing routine site activities. 

Excavation worker (adult) No 

Subsurface Soil Dermal contact with soil, Excavation worker (adult) No An excavation worker could be exposed to soils dunng excavation 

Ingestion of soil, and inha-
activities, but no excavation activities are ongoing. 

lation of fugitive dust. 

Groundwater Ingestion of groundwater Resident (adult) No There are no current exposures to groundwater. 

as drinking water. 

Surface Water Ingestion and dermal con- Trespasser (adult and adolescent) Yes Adolescents and adults may be exposed to contaminants in surface 

tact with surface water. 
water while trespassing 

Sediment Ingestion and dermal con- Trespasser (adult and adolescent) No Adolescents and adults are not exposed to sediment because 

tact with sediment. 
sediments are always covered with surface water, so there is no 

direct exposure. 

See notes at end of table. 
~--

~~-
-~ -- ---- -- -- -- -- -- -- -- -- -- -- - - -- --

- - -- --



,.n 
ffQ 
,",0 0" iD~ 

~'" 

Cl 
.I. 
'" 

Medium of 
Exposure 

Future Land Use 

Surface Soil 

Subsurface Soil 

Groundwater 

Surface Water 

Sediment 

Route of 
Exposure 

Dermal contact with soil, 
ingestion of soil, and inha-
ration of fugitive dust. 

Dermal contact with soil, 
ingestion of soil, and inha-
lation of fugitive dust. 

Ingestion of groundwater 
as drinking water and inha-
latron of volatiles while 
showering 

Ingestion and dermal con-
tact With surface water. 

Ingestion and dermal con-
tact with sediment. 

Table 6-17 (Continued) 
Potential Exposure Pathways at Site 15 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Potentially Exposed Population 
Selected for Reason for Selection 
Evaluation? or Evaluation 

Resident (child and adult) Yes If Site 15 is developed for residential use, residents could be 
Trespasser (adolescent and adult) Yes exposed to chemicals in surface soil. 
Occupational worker (adult) Yes Exposure of trespassers, occupational workers, site maintenance 
Site maintenance worker (adult) Yes workers, and excavation workers to chemicals in surface soil are 
Excavation worker (adult) Yes possible. 

Excavation worker (adult) Yes An excavation worker could be exposed to subsurface soil during 
excavation activities. 

Resident (adult and child) Yes If Site 15 is developed for residential use, drinking water wells in the 
surficial aquifer could be influenced by contaminants in the ground-
water associated with Site 15. Therefore, future residents could be 
exposed to contaminants in the surficial aquifer. 

Resident (adult and child) Yes If Site 15 is developed for residential use, residents could be ex-
Trespasser (adult and adolescent) Yes posed to contaminants In surface water. 

Trespassers could be exposed to chemicals in surface water while 
wading. 

Resident (adult and child) No Sediments are always covered with surface water, so there is no 
Trespasser (adult and adolescent) No direct exposure. 



Surface Soil. Currently, no humans reside at Site 15. Therefore, no current 
residential exposure will be evaluated. Site 14 is in a restricted area of the 
installation, but adult and child trespassers could obtain access to the site. 
The site maintenance worker may be exposed to contaminants in surface soil while 
performing site activities. Exposure of current trespassers (adul~ and child) 
and site maintenance worker to snrface soil contaminants through ingestion, 
dermal contact, and inhalation of particulates are evaluated in the HHRA. Site 
15 may be developed eventually for residential land use. Therefore, future 
residential exposures to contaminants in surface soil are evaluated in this HHRA. 

Since there are no buildings presently at the site, occupational workers will be 
only considered as part of future land use. Possible future exposure conditions 
include excavation activities, such as installation of utility lines, and site 
maintenance, such as mowing the grass. Exposures of future residents (adult and 
child), future occupational workers, future site maintenance workers, future 
excavation workers, and future trespassers (adult and child) to surface soil 
contaminants through ingestion, dermal contact, and inhalation of particulates 
are evaluated in the HHRA. 

Subsurface Soil. There are no current exposures to subsurface soil because no 
excavation or construction activities are ongoing at Site IS. However, if Site 
15 is developed for residential or industrial use or if excavation activities 
occur in the future, an excavation worker could be exposed to contaminants in 
subsurface soil. Therefore, exposure of this receptor to subsurface soil 
(incidental ingestion, dermal contact, and inhalation of fugitive dust) is 
evaluated in the HHRA. 

Groundwater. Currently, no humans reside at Site 15 and groundwater is not used 
for any potable or nonpotable purpose. However, in the event that areas 
hydraulically downgradient are developed for residential use, exposure to 
chemicals in groundwater could become a complete pathway. Therefore, hypotheti
cal future domestic use of the surficial aquifer (adult ingestion and child 
ingestion) is evaluated in the HHRA. 

Surface Water. The small ditch usually contains standing water. Although access 
is limited, current trespassers could obtain access to Site 15. Exposure of 
trespassers (adult and child) to chemicals in surface water through ingestion and 
dermal contact are evaluated in the HHRA. 

Sediment. Exposures to sediment are not likely to be substantial because the 
small ditches usually contain standing or flowing water, so there is no direct 
exposure. 

EPCs. EPCs for Site 15 media were developed according to the methodology in the 
GrR (ABB-ES, 1996a). The EPCs for surface soil, subsurface soil, groundwater, 
surface water, and sediment are presented in Tables 6-18, 6-19, 6-20, and 6-21, 
respectively. The EPCs were used together will! l.-eceptor-specific exposure 
parameters to quantify exposures to the HHCPCs, as sho,VTI in the risk calculation 
spreadsheets in Appendix B. 

6.3.3 Toxicity Assessment The purpose of the toxicity assessment is to identify 
the adverse effects that are associated with exposure to each HHCPC and to 
identify the relationship between the level of exposure and the severity or the 
likelihood of adverse effects. The toxicity assessment methodology is discussed 

CEC-OU5.RI 
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Table 6-18 
Exposure Poinl Concenlra1ions for Human Health Chemicals of Potential Concern 

in Surface Soil at Site 15 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Frequency of 
Maximum 

Exposure POint 
Analyte Detected 95% UCL2 

Detection' 
Concentrations 

Concentratlons3 

Semivolatile Org,mic Com~ounds (mg/kg) 

Benza (a)anthracene 26/41 340 340 340 

Benzo(a)pyrene 29/41 340 400 340 

Benzo (b )fluo ranthene 31/41 510 860 510 

Benzo (k)fluoranthene 26/41 160 130 130 

Benzo(g,h.i)perylene 23/41 180 54 54 

Carbazole 14/36 43 6.6 6.6 

Chrysene 28/41 400 460 400 

Dibenzo (a,h)anthracene 18/41 54 13 13 

Fluoranthene 31/41 660 1,200 660 

Indeno(1,2,3-cd)pyrene 26/41 160 100 100 

Phenanthrene 28/41 270 260 260 

Pyrene 30/41 500 700 500 

Inoraanic Analvtes (mg/kg) 

Antimony 23/44 2.400 74 74 

Arsenic 26/44 451 22 22 

Lead 55/55 7,510 4.200 4,200 

Total Recoverable Petroleum Hydrocarbons {TRPH)lmg/kgJ 

TRPH 29/35 450 130 130 

Explosives (mg/kg) 

HMX 1/37 3.00 1.1 1.1 

1 Frequency of detection is the number of samples In which the analyte was detected over the total number of samples 
analyzed (excluding rejected values). 
2 95% UCL of the arithmetic mean of log normal distribution is calculated uSing all samples. One-half the contract-required 
quantitation limit; 
contract-required detection limit is used as a surrogate for sample results reported as nondetect. 
3 Exposure pOint concentration is the lower of either the 95% UCL concentration or maximum detected concentration. The 
UCL is not calculated when there are less than 10 total samples 

Notes: % "" percent. 

CEC-OU5 RI 
ASW 10 97 

UCL = upper confidence limit (see footnote 2). 
mg/kg = milligrams per kilogram. 
HMX = cyclotetramethylenetetranitramine. 
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Table 6-19 

Exposure Point Concentrations for Human Health Chemicals 

of Potential Concern in Subsurface Soil at Site 15 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval AIr Station Cecil Field 

Jacksonville, Florida 

Frequency of 
Maximum Exposure Point 

Analyle Detection' 
Detected 95% UCL2 

Concentrations3 

Concentrations 

Semivol.tile Organic Comeounds (mg/kg) 

Benzo(a)anthracene 16/21 34 10.7 10.7 

Benzo (a)pyrene 16/21 32.5 10.5 10.5 

Benzo (b )fluoranthene 16/21 47 17 17 

Benzo {k)fluoranthene 12/21 20.5 3.8 3.8 

Chrysene 16/21 37.5 11 11 

Dibenzo (a. h) anthracene 7/21 5.2 0.93 0.93 

Indeno(1,2,3-cd)pyrene 12/21 13 2.8 2.8 

1 Frequency of detection is the number of samples in which the analyte was detected over the total number 01 

samples analyzed (excluding rejected values). 

2 95% UCL of the arithmetic mean of log normal distribution is calculated using all samples. One·half tile contract-

required quantitatlon limit/contract-required detection limit is used as a surrogate for sample results reported as 

non detect. 
:; Exposure point concentration is the lower concentration of either the 95% UCL or maximum detected concentration 

The UCL is not calculated when there are less than 10 total samples. 

Notes: 

CEC-OU5.RI 

ASW.l0,97 

% = percent. 

UCL = upper confidence limit (see footnote 2). 

mg/kg = milligrams per kilogram, 
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Table 6-20 
Exposure Point Concentrations for Human Health Chemicals 

of Potential Concern in Unfiltered Groundwater at Site 15 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Frequency of 
Maximum 

Arithmetic Exposure Point 
Analyte 

Detection 1 
Detected 

Mean 2 Concentrations3 

Concentrations 

Semivolatile Dry.nie Com~ounds (pgftJ 

b,s (2-Ethyl hexyl) p hth alate 4/8 220 33 33 

Pesticides and PCBs (pgll) 

4,4-000 1/8 0.029 0.05 0.029 

4,4-00E 1/8 0.26 0.06 0.06 

4,4-0DT 1/8 0.034 0.05 0.034 

Inorganic Analytes (JIgll) 

Aluminum 8/8 635 427 427 

Antimony 2/8 2.2 23 2.2 

Beryllium 1/8 1 2 1 

Iron 8/8 3,140 1,750 1,750 

Thallium 2/8 6.1 5.2 5.2 

Explosives (pg f t) 

ROX 2/8 0,451 0.24 0.24 

1 Frequency of detection is the number of samples In which the analyte was detected over the number of samples 
analyzed. 
2 Arithmetic mean of all samples calculated using one-hal1 the contract-required quantitation limit and contract-
required detection limit for nondetects. 
3 Exposure point concentration equals the arithmetic mean. If the maximum detected concentration is less than 
the arithmetic mean, the maximum detected concentration is the exposure point concentration. 

Notes: 

CEC-OU5.RI 
ASW.l0 97 

)1g/ t ::: micrograms per liter. 
PCB::: polychlorinated biphenyl. 
DOD = dichlorodiphenyldichloroethane. 
DOE == dichlorodiphenyJdichloroethene. 
DDT == dichlorodiphenyltrlchloroethane. 
RDX ;=; cyclotrimethylenenitramine. 
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Table 6-21 

Exposure Point Concentrations for Human Health Chemicals 

of Potential Concern in Surface Water at Site 15 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 

Jacksonville. Flonda 

Frequency of 
Maximum Exposure Point 

Analyte Detection 1 
Detected 95% UCL' 

Concentrations3 

Concentrations 

Ex(!:losive Com(!:ounds (lIg/l) 

1,3,5~T rinitrobenzene 1/3 6.73 NC 6.73 

3-Nitrotoluene 1/3 4.95 NC 4.95 

4-Nltrotoluene 3/3 46.1 NC 46.1 

T etTyl 2/3 16.4 NC 16.4 

Totallnorganics Analytes (jIg/I) 

Aluminum 3/3 649 NC 649 

Arsenic 3/3 12 NC 12 

Iron 3/3 1960 NC 1960 

Lead 7/7 400 450 400 

Vanadium 1/3 3.3 NC 3.3 

Total Recoverable Petroleum Hydroc.rbons jTRPH)lmglll 

TRPH 1/3 0.6 NC 0.6 

1 Frequency of detection is the number of samples In which the analyte was detected over the number of samples 

analyzed 
295% UCL calculated on the arithmetic mean of all samples using one-half the contract-required quantitation limit 

and contract-required detection limIt for non detects. 

3 Exposure point concentration equals 95% UCL unless the maxImum detected concentration is less than the 95D
/" 

UCL. The UCL IS not calculated when there are less than 10 total samples. 

Notes: 

CEC-OU5 RI 

ASW 10.97 

% := percent. 
UCL := upper confidence limit. 

jig/l == micrograms per liter. 

tetryl = trinitrophenylmethylnttramine. 

NC" not calculated. 

mg/ £ = milligrams per liter. 

6-50 



in the GIR (ABB-ES, 1996a). The GIR contains brief toxicity summaries for HHCPCs 
identified at Site 15. Appendix A of this report contains dose-response 
information for the HHCPCs. Dose-response values used in this HHRA were current 
as of August 1996 for IRIS and November 1995 for HEAST. This information is used 
in the risk characterization (Subsection 6.3.4) to estimate the ELCR for 
carcinogens and the noncancer risk or HI for all HHCPCs. Uncertainties 
associated with chemical-specific toxicity values are discussed in Subsection 

6.3.5. 

6.3.4 Risk Characterization Risk characterization integrates the exposure and 
toxicity assessments into a qualitative expression of potential hmnan health risk 
associated with HHCPC exposure. Both ELCR and noncarcinogenic risks are 
estimated for each HHCPC and each complete exposure pathway selected for 
evaluation in the exposure assessment, as described in the GIR CABB-ES, 1996a). 
Risk estimates for potential exposures to surface soil, subsurface soil, 
groundwater, surface water, and sediment under current and future land-use 
assumptions are discussed in Paragraphs 6.3.4.1 through 6.3.4.5. Table 6-22 
summarizes the ELCR and noncancer risk under a current land use. Table 6-23 
summarizes the ELCR and noncancer risk under future land-use assumptions. 
Figures 6-8 through 6-13 summarize the ELCRs and HIs associated with current and 
future land use for Site 15. 

Surface Soil. The risk calculations for surface soil exposure are shown in 
Tables B.1S.l through B.15.14 in Appendix B of this report. Figures 6-8 and 6-9 
presents the ELCRs and HIs, respectively, associated with current and future land 
use. For current land use, the ELCRs associated with surface soil (ingestion. 
dermal, and fugitive dust inhalation) are 5xlO- 4 for an aggregate (combined adult 
and child) trespasser, and 2xlO- 4 for a site maintenance worker, which exceed the 
USEPA acceptable risk range of lxlO- 4 to lxlO-6 . The major contributors to the 
trespasser and site maintenance worker ELCR are five PAHs (benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, indeno(1,2,3-
cd)pyrene) . 

For potential future land use, the ELCRs associated with surface soil (ingestion, 
dermal, and fugitive dust inhalation) are 7xlO- 3 for an aggregate (combined adult 
and child) resident, 5xlO- 4 for an aggregate (combined adult and child) 
trespasser, 9xlO- 4 for an occupational worker, 2xlO- 4 for a site maintenance 
worker, and 3xlO-5 for an excavation worker. These risks are within or exceed 
,the USEPA r s acceptable risk range. The maj or contributors to these risks are 
seven PARs and arsenic. 

The noncancer risks associated with surface soil ingestion, dermal contact, and 
fugitive dust inhalation under current land use for the adolescent trespasser, 
adult trespasser, and site worker are below the USEPA's threshold HI of 1. 

Under potential future land use, the noncancer risk associated with surface soil 
ingestion, dermal contact) and fugitive dust inhalation by adult and child 
resident (HI~2 and HI~6, respectively) exceeds the target HI of 1. Antimony for 
the adult and child (HQ~1.7 and HQ~4.6, respectively) is the major contributor 
to this risk. If the medium-specific HI exceeds the USEPA' s target of 1, the HQs 
can be segregated by target organ effects to determine if the target organ
specific HIs exceed 1. 

CEC-OU5.RI 
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Table 6-22 
Current Land-Use Risks for Site 15 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 

Jacksonville, Florida 

Land Use I Exposure Route I HI I ELCR 

CUrrent L.nd Use 

Surface Soil: 

Adult Trespasser. Incidental ingestion 0.05 2 x 10-4 

Dermal contact 0.2 1 x 10-' 

Inhalation of particulates NO 2 x 10.9 

Total Adult Trespasser: 0.2 3 x 10.4 

Adolescent Trespasser: Incidental ingestion 008 1 x 10'4 

Dermal contact 0.2 6 x 10.5 

Inhalation of particulates NO 1 x 10.9 

Total Adolescent Trespasser: 0.3 2 x 10"4 

Total Risks to Trespasser (Adult and 

Adolescent) Exposed to Surface SoH: NC 5 x 10.4 

Site Maintenance Worker: Incidental ingestion 0.02 7 x 10-5 

Dermal contact 0.1 9xl0's 

Inhalation of particulates NO 4 x 10·s 

Total Site Maintenance Worker: 0.1 2x 10·<1 

Surface Water: 

Adult Trespasser: Incidental ingestion 0.003 2 x 10.7 

Dermal contact 07 1 x 10.7 

Total Adult Trespasser: 0.7 4 x 10-7 

Adolescent Trespasser: Incidental ingestion 0.005 2 x 10-7 

Dermal contact 0.8 8 x 10·B 

Total Adolescent Trespasser: 0.8 3 x 10.7 

Total Risk to Trespasser (Adolescent 

and Adult) Exposed to Surface Wa~ NC 7 x 10-7 

ter: 

Notes: HI " hazard mdex equals sum 01 nazard quotients. 

ELCR == excess lifetime cancer risk. 

NO = No dose~response data for this exposure route were available for human health chemical of potential 

CEC-OU5 RI 

ASW.l0.97 

concern in this medium. 

NC == Not calculated because child and adult His are not additive. 
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Land Use 

Futlll"e Land Use 

Surface Soi I: 

Adult Trespasser: 

Adolescent Trespasser: 

Adult Resident: 

Child Resident: 

Occupational Worker: 

Site Maintenance Worker' 

Excavation Worker: 

See notes at end of table, 

CEC-DU5.Rl 
ASW.10,97 
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Table 6-23 
Future Land-Use Risks for Site 15 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Exposure Route 

Incidental ingestion 

Dermal contact 

Inhalation of particulates 

Total Adult Trespasser: 

Incidental ingestion 

Dermal contact 

Inhalation of particulates 

Total Adolescent Trespasser: 

Total Risk to Trespasser (Adolescent 
and Adult) Exposed to Surface SOil: 

Incidental ingestion 

Dermal contact 

Inhalation of particulates 

Total Adult Resident: 

Incidental ingestion 

Dermal contact 

Inhalation of particulates 

Total Child Resident: 

Total Risk to Resident (Adolescent 
and Adult) Exposed to Surface Soil: 

Incidental ingestion 

Dermal contact 

Inhalation of particulates 

Total Occupational Worker' 

Incidental ingestion 

Dermal contact 

Inhalation of particulates 

Total Site Maintenance Worker: 

Incidental ingestion 

Derma! contact 

Inhalation of particulates 

Total Excavation Worker: 

6-53 

I HI I ELCR 

0.05 2 x 10"4-

0.2 1 x 10"4-

NO 2 x 10-9 

0.2 3 x 10·4-

0.08 1 x 10'4-

0.2 6 x 10"5 

NO 1 x 10-9 

03 2 x 10"4-

NC 5 x 10.4 

0.4 2 x 10-3 

1 1 x 10.3 

NO 9 x 10-3 

2 3 x 10-3 

4 4xl0-3 

2 4 x 10-4 

NO 8 x 1C-s 

6 4 x 10-3 

NC 7 x 10-3 

0.1 6 x 10-4 

0.4 3 x 10-4 

NO 3 x lO-B 

0.6 9 x 10.4 

0.02 7xl0·s 

0.1 9 x 10.5 

NO 4 x 10"9 

0.1 2 x 10.4 

0.2 3 x 10-5 

0.1 3 x 10-s 

NO 5 x 10.10 

0.3 3x 10.5 



Table 6-23 (Continued) 

Future Land-Use Risks for Site 15 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 

Jacksonville, Florida 

Land Use I Exposure Route I HI I ELCR 

Subsurface Soil: 

Excavation Worker. Incidental ingestion NO 9 x 10-7 

Dermal contact ND 1 x 10 " 

Inhalation of particulates NO 1 x 10.9 

Total Excavation Worker: ND 1 x 1O-€ 

Groundwater: 

Adult Resident: Ingestion of groundwater as drinking water 2 5 x 10-5 

Total Adult Resident: 2 5 x 10"5 

Child Resident: Ingestion of groundwater as drinking water 5 3 x 10.15 

Total Child Resident 5 3 x 10-5 

Total Risks to Resident (Adult and 

Child) Exposed to Groundwater: NC 8 x 10"5 

Surface Water: 

Adult Trespasser: Incidental ingestion 0.01 2 x 10.7 

Dermal contact 0.7 1 x 10.7 

Total Adult Trespasser' 0.7 4 x 10"7 

Adolescent Trespasser: Incidental ingestion 0.01 2 x 10.7 

Dermal contact 0.8 Bx10·8 

Total Adolescent Trespasser: 0.8 3 x 10.7 

Total Risk to Trespasser (Adult and 

Adolescent) Exposed to Surface Water: NC 7 x 10.7 

Adult Resident: Incidental ingestion 0.02 6 x 10.7 

Dermal contact 1 4 x 10.7 

Total Adult Resident 1 1 x 10.6 

Child Resident: Incidental ingestion 0.5 4 x 10.6 

Dermal contact 2 1 x 10.7 

Total Child Resident: 3 4x10·6 

Total Risk to Resident (Adult and Child) 

Exposed to Surface Water: NC 5 x 1O.e 

Notes: HI "'" hazard index. 

ELCR :: excess lifetime cancer risk. 

NC :: Not calculated because child and adult His are not additive. 

NO =: No dose-response data for this exposure route were available for human health chemical of 

CEe-OU5.RI 

ASW.10.97 

potential concerns in this medium. 
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Noncancer risks associated with surface soil ingestion, dermal contact, and 
fugitive dust inhalation by all other potential future receptors (adolescent 
trespasser, adult trespasser, occupational worker, site worker, and excavation 
worker) are below the USEPA's threshold HI of 1. 

S1lhSllyface Soil. The risk calculations for subsurface soil are shown in Tables 
B.15.15 and B.15.16 in Appendix B of this report. Figures 6-10 and 6-11 present 
a sununary of ELCRs and HIs, respectively. There are no current land-use 
exposures to subsurface soil. Under potential future land use, the ELCR 
associated with subsurface soil ingestion, dermal contact, and fugitive dust 
inhalation to an excavation worker is lxlO- 6

, 'ivhich is within the USEPA ' s 
allowable risk range. 

The noncancer risk associated with subsurface soil ingestion, dermal contact, and 
fugi tive dust inhalation under potential future land use (excavation'ivorker) does 
not exceed the USEPA's threshold HI of 1. 

Groundwater. The risk calculations for groundwater exposure are shown in Tables 
B.14.17 and B.14.18 in Appendix B to this report. Figures 6-12 and 6-13 present 
a swmnary of ELCRs and HIs, respectively. Currently, there are no potable supply 
wells a~ the site; thus, there is no hwnan exposure to groundwater. Future 
aggregate (child and adult) resident ingestion of unfiltered groundwater has an 
ELCR of 8xlO- 5

. The ELCR is within the USEPA's allowable risk range (lxlO-' to 
lxlO- 6 ) . 

The noncancer risks associated with groundwater ingestion are 2 for the adult 
resident and 5 for the child resident; both of which exceed the USEPA' s threshold 
HI of 1. Maj or contributors to the risk for child resident are thallium 
(HQ~4.2), iron (HQ~O.16), and antimony (HQ~O.15). It is likely that the 
concentrations of these metals in groundwater are due to suspended solids. If 
the medium-specific HI exceeds the USEPArs target of 1, the HQs can be segregated 
by target organ effects to determine if the target organ-specific HIs exceed 1. 

The thallium EPG (5.2 I'g/Y) exceeds the MCL of 2 I'g/J! and the Florida ground,,,ater 
guidance concentration of 2 I'glJ (primary standard). 

Surface Water. The risk calculations for surface water exposure scenarios are 
shown in Tables B.15.19 through B.15.22 in Appendix B to this report. Figures 
6-14 and 6-15 presents a summary of ELCR and HIs, respectively. For current and 
future land use, ELCRs for all receptors (adult trespasser, adolescent 
trespasser, adult resident and child resident) are within or below the USEPA's 
acceptable risk range. 

Under current land use, the noncancer risks associated with surface water 
(ingestion and dermal contact) do not exceed the USEPA's threshold HI of 1 for 
the trespasser (adult and child). 

Under future land use, the noncancer risks associated with surface water 
(ingestion and dermal contact) do not exceed the USEPA's threshold HI of 1 for 
the adult trespasser, adolescent trespasser, and adult resident. The HI for 
child resident is 3, which exceeds the USEPA target HI of 1. The maj or 
contributor to this HI is TRPH (HQ~2.3). 
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6.3.5 Uncertainty Analysis General uncertainties associated with the 
collection, analysis, and evaluation of data; exposure assessment; toxicity 
assessment; and the risk estimation process are discussed in the GIR CABB-ES, 
1996a). Site-specific uncertainties that are important for the interpretation 
of the calculated risk estimates for surface soil ~ groundwater, and surface water 
at Site 15 are discussed below. 
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The results from TRPH analysis represent a composite concentration of 
naturally occurring and petroleum compounds. The toxicity associated 
with TRPH will vary depending on the chemical composition of the 
petroleum represented by the TRPH value. The toxicity value used in 
the HHRA represents a conservative surrogate value. This surrogate 
value may overestimate the risk posed by TRPH at the site. 

Iron, thallium, and aluminum are naturally occurring constituents in 
soil. It is likely that the concentrations of these three metals in 
groundwater are due to suspended soil particulates in the unfiltered 
monitoring well samples rather than groundwater contamination, because 
these elements are not expected to be waste constituents of ordnance 
disposal activities. 

There are no primary MCLs available for iron and aluminum. Secondary 
MCLs were developed for taste, aesthetic, and economic, but not for 
health, reasons. Although EPCs for iron and aluminum in Site 15 
groundwater exceed the Florida Groundwater Guidance concentrations, it 
does not imply that these constituents pose a health risk. 

At Site 15, four additional samples (SW4, SW5, SW6, and SW7) were 
collected and analyzed for lead only. The maximum detected concentra
tion was 400 I"g/2. There is some uncertainty associated with lead 
because there are no dose - response values available. Risk from 
exposure to lead is not quantitatively evaluated. 

The central tendency of carcinogenic risk from the potential future 
receptors at Site 15 for surface soil (resident, trespasser, occupa
tional worker, site maintenance worker), groundwater, and surface 
water, that exceed USEPA risk range were evaluated. The central 
tendency analysis was conducted using the same exposure point 
concentration as in the RME scenario, but mean or median values for 
exposure parameters. The objective of this analysis is to estimate the 
50 percentile risk to provide a more probable risk level (USEPA, 
1995b) . 

The central tendency carcinogenic risk results for potential future 
receptors using same exposure point concentration as RME scenario but 
median or average exposure parameters are presented in Tables B.lS.23 
and B .15 . 32 in Appendix B of this report. The central tendency 
parameters differ from the RME exposure scenario by using a mean 
ingestion rate, median dermal surface area, exposure frequency, surface 
area, adherence factor, and exposure duration. 

Surface Soil 
The central tendency aggregate residential cancer risk is lxlO-', which 
is at the USEPA risk range. The central tendency trespasser cancer 
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risk is 6xlO-s , which is wi thin the USEPA risk range. The central 

tendency risk for the occupational worker and site maintenance worker 

are 2xlO- 5 and 2xlO- 5 , respectively, both are within the USEPA risk 

range. 

Groundwat_er 

The central tendency aggregate residential cancer risk is lxlO- 5
, which 

is within the USEPA risk range. The central tendency noncarcinogenic 

risk is 1 for the adult resident, which is at the USEPA target level. 

The central tendency noncarcinogenic risk is 4 for the child resident. 

Surface Water 
The central tendency aggregate residential noncancer risk for the adult 

and child resident are 0.06 and 0.1, respectively. Both are belm", the 

USEPA target risk level. 

The risk ranges presented by the RME and central tendency exposure 

scenarios for potential future residential receptors are useful as 

information to provide perspective for risk management and compliance 

with USEPA guidance (USEPA, 1995). 

6,3,6 RGOs RGOs and available criteria are intended to provide the basis for 

development of remedial alternatives in the FS if current risk is not acceptable. 

These RGOs represent various media-specific risk levels if the contaminants 

remained onsite at a designated concentration and under the conditions specified 

in this report. The RGO values are not actual or proposed cleanup levels~ but 

are provided to assist risk-management decision making in the FS. 

RGOs are presented for each medium with a total ELCR greater than 10-4 or an HI 

greater than 1 in accordance with USEPA guidance and for media with chemicals 

whose EPGs exceed Florida standards. One RGO table is presented for each medium. 

The RGO concentrations are calculated using the highest estimated risk for a 

given medium. For media meeting the criteria described above, RGOs are developed 

for each chemical with total ELCR greater than lxlO- 6 or HQ greater than 0.1. 

Surface Soil. The ELCR associated with surface soil at Site 15 exceeded the 

USEPA's allowable risk range of 1 in 10,000 to 1 in 1,000,000, and the USEPA's 

threshold HI of 1. The ELCR for seven PAHs and arsenic exceeded lxlO- 5
. The HQs 

for antimony, arsenic, fluoranthene, and pyrene exceeded 0.1. The EPGs of 12 

PAHs, arsenic, lead, and TRPH exceeded Florida Soil Cleanup Goals. Table 6-24 

presents the RGOs for these analytes. 

Subsurface Soil. The risks associated with subsurface soil at Site 15 did not 

exceed USEPA risk management criteria. RGOs were developed for six PAHs because 

the EPCs exceeded Florida Soil Cleanup Goals. Table 6-25 presents the RGOs for 

these analytes. 

Groundwater. The HI associated with groundwater at Site 15 exceeded the USEPA's 

threshold HI of 1. The HQs for bis(2-ethylhexyl)phthalate, aluminum, antimony, 

iron, and thallium exceeded 0.1. The EPCs of bis(2-ethylhexyl)phthalate, 

aluminum, iron, and thallium exceeded the Florida Guidance Concentrations. Table 

6-26 presents the RGOs for these analytes. 
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Range of 
Analyte Detected 

Concentrations 

Semivolatile Organic Com~ounds (mg/kg) 

Benzo (a) anthracene 0.052 to 340 

Benzo(a)pyrene 0.054 to 340 

Benzo (b )fluoranthene 0.041 to 510 

Benzo(g,h,i}perylene 0.028 to 180 

Benzo (k)fl uoranthene 0.031 to 160 

Carbazole 0.021 to 43 

Chrysene 0.054 to 400 

Dibenzo (a,h)anthracene 0.022 to 54 

Fluoranthene 0.039 to 660 

Indeno (1 ,2,3-cd)pyrene 0.025 to 160 

Phenanthrene 0.029 to 270 

Pyrene 0.038 to 500 

Inorganic Analytes (mg/kg) 

Antimony OA6 to 301 

Arsenic 0.95 to 96.5 

Lead 0.97 to 7,510 

See notes at end of table. 

Table 6-24 
Surface Soil Remedial Goal Options at Site 15 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Total Excess Lifetime Cancer Risk Total Hazard Index 

Exposure (Based on Risk to Resident, (Based on Risk to 

Point Adult and Child Child Resident) 

Concentrations 
10.4 I 10.5 I 10.6 

3 I 1 I 0.1 

340 70 7 0.7 NA NA NA 

340 7 0.7 0.07 NA NA NA 

510 70 7 0.7 NA NA NA 

54 NA NA NA NA NA NA 

130 700 70 7 NA NA NA 

6.6 NA NA NA NA NA NA 

400 7,000 700 70 NA NA NA 

13 7 0.7 007 NA NA NA 

660 NA NA NA NR NR 300 

100 70 7 0.7 NA NA NA 

270 NA NA NA NA NA NA 

500 NA NA NA NR NR 200 

74 NA NA NA NR 16 1.6 

22 NR 4 0.4 NR NR 2.3 

4,200 NA NA NA NA NA NA 

Florida 
Florida Soil 

Soil Background 
Cleanup Cleanup Screening 
Goals1 

Goals Concentrations2 

(Residential) (Leaching) 

lA 29 NA 

0.1 37 NA 

lA 71 NA 

14 320 NA 

14 44 NA 

42 OA NA 

140 31 NA 

01 7.2 NA 

2,900 280 NA 

1.4 17 NA 

1,700 2.8 NA 

48 290 NA 

26 NC NA 

0.8 NC NA 

500 NC 5 
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Table 6-24 (Continued) I 

Surface Soil of Remedial Goal Options at Site 15 
I 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
, 

Jacksonville, Florida 

Total Excess Lifetime Cancer Risk Total Hazard Index 

Range of Exposure (Based on Risk to Resident, (Based on Risk to Florida Soil Florida Soil 
Background 

Analyle Detected Point Adult and Child Child Resident) Cleanup Cleanup Screening 

Concentrations Concentrations 

1 J 3 J 11 

Goals 1 Goals Concentrations2 

10·4- 10"5 10-6 0.1 (Residential) , (Leaching) 

Total Recoverable Petroleum Hxdrocarbons {TRPH! (mg/kg) 

TRPH 11 to 450 130 NA NA NA NC NC NC 
3380 NC NA 

Explosive (pg/kg) 

HMX 3.00 1.1 NA NA NA NC NC NC NO NC NA 

1 Values are for residential soil, from Florida Department of Environmental Protection (FDEP) memoranda titled "Sail Cleanup Goals for Florida," dated September 29, 1995, 

and "Applicability of Soil Cleanup Goals for Florida," dated January 19, 1996. The technology-based (not health-based) cnterion is from FDEP's "Soil Treatment Facilities" 

(Florida Administrative Code, Chapter 62-775), dated November 1992. 

2 The background screening value is twice the average of detected concentration for inorganics. 

3 The screening value is from FDEP's "Development of Risk-Based Soil Cleanup Target Levels," Chapter 62-770, Florida Administrative Code, dated February 1997. 

Nates: Jig/kg = micrograms per kilogram. 

NA = not applicable. 

NR = the remedial goal option exceeds the exposure point concentration; no action is necessary to achieve this risk. 

mg/kg == milligrams per kilogram. 

NC = not calculated. 

HMX = cyclotetramethylenetetranitramine. 
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Table 6-25 
Subsurface Soil Remedial Goal Options for Site 15 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Flonda 

Total Excess Lifetime Cancer Total Hazard Index 

Range of Risk {Based on Risk to (Based on Risk to Florida Soil 
Florida Sail 

Background 

Analyte Detected 
Exposure Point Excavation Worker) Excavation Worker) Cleanup 

Cleanup Goals 
Screening 

Concentrations 
Concentrations 

10·' I I 3 I I 0.1 

Goals' 
(Leaching) 

Can centra-
10 _5 10 ·8 1 (industrial) tions 

Semivolatile Organic Com~ounds (pg/kg) 

Benzo (a) anthracene 30 to 34,000 10,700 NA NA NA NA NA NA 4,900 29,000 NA 

Benzo (a)pyrene 35 to 32,500 10,500 NA NA NA NA NA NA 500 3,700 NA 

Benzo (b )fluoranthene 45 to 47.000 t7,000 NA NA NA NA NA NA 5,000 71,000 NA 

Chrysene 40 to 37,500 1 t,OOO NA NA NA NA NA NA 500,000 31,000 NA 

Dibenzo (a, h }anthracene 28 to 5,200 930 NA NA NA NA NA NA 500 7,200 NA 

Indeno (1 ,2,3-cd)pyrene 24 to 13,000 2,800 NA NA NA NA NA NA 5,000 17,000 NA 

1 Values are for industrial soil, from Florida Department of Environmental Protection (FDEP) memoranda titled "Soil Cleanup Goals for Florida," dated September 29, 1995, and 
"Applicability of Soil Cleanup Goals for Florida," dated January 19, 1996. The technology-based (not health-based) criterion is from FDEP's "Soil Treatment Facilities" (Florida 
Administrative Code, Chapter 62-775), dated November 1992. 
2 Values are from the FDEP memorandum "Soil Cleanup Goals for Florida," dated September 29, 1995. 

Notes: ,ug/kg == micrograms per kilogram, 
NA == not applicable. 
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Table 6-26 

Unfiltered Groundwater Remedial Goal Options for Site 15 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 

Jacksonville, Flonda 

Range of 
Total Excess Lifetime 

Total Hazard Index Florida Primary Federal MCLs 

Analyte Detected 
Exposure Point Cancer Risk and Secondary and Secondary 

Concentrations 
Concentrations 

10'4 I 10-5 I 10.6 
3 I 1 I 0.1 Standards1 MCLs2 

Semivolatile Organic CDm~ounds (pg/l) 

bis (2-Ethyl h e xyl) phth 01 ate t to 220 32.9 NA NA NA NR NR 30 6 6 

Inorganic Analytes (pg/I) 

Aluminum 205 to 635 427 NA NA NA NA NA NA 
4200 '50 

Antimony 2 to 2.2 2.2 NA NA NA NR NR 0.63 6 6 

Iron 663 to 3,140 1,750 NA NA NA NR NR 470 4300 4300 

Thallium 5 to 6.1 52 NA NA NA 3.6 1.2 0.12 2 2 

1 Florida Department of Environmental Protection, "Ground Water Guidance Concentrations" (June 1994). 

2 The Federal MCLs are identified in US. Environmental Protection Agency Drinking Water Regulations and Health Advisories (February 1996). 

3 The background screening value is twice the average of detected concentrations for inorganics. 

4 Secondary MCls. 

Notes: MCl ::: maximum contaminant level. 

pg/l = micrograms per liter. 

NA = not applicable. 

NR = the remedial goa! option exceeds the exposure pOint concentration; no action is necessary to achieve this risk. 

NO = not detected in background. 
- - - - - - - - - - - - - _.- ---

Background 

Screening 
Concentrations3 

NA 

776 

ND 

450 

ND 



Surface water. The risks associated with surface water exceeded the USEPA IS 

threshold HI of 1 for the potential future child resident. The HQ for TRPH 
exceeded 0.1 and arsenic and iron exceeded Region IV Hater Quality Standards. 
Table 6-27 presents the RGOs for these analytes. FDEP's Surface Water Quality 
Standard for oil and grease is 5 mg/l. 
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Table 6-27 
Surface Water Remedial Goal Options for Site 15 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Range of Exposure Total Excess Lifetime 
Total Hazard Index Florida Surface 

Analyte Detected Point Cancer Risk Water Quality 
Concentrations Concentrations 10-4 I 10.5 I 10-8 3 I 1 I 0.1 Standards' 

Inorganic Analytes tug/II 

Arsenic 4.41012 12 NA NA NA NA NA NA NS 

Iron 613101,980 1,980 NA NA NA NA NA NA NS 

Total Recoverable Petroleum Hydrocarbons ITRPHI (mg/l) 

TRPH 0.6 0.6 NA NA NA 0,78 0.26 0,026 NS 

1 Values are from Florida Administrative Code, Chapter 62-302, far Class III freshwater bodies (for recreational use), January 1995. 
2 Values are from the U,S. Environmental Protection Agency Region !V Water Quality Standards, January 1996. 

Notes: fJg/ i = micrograms per liter. 
NA = not applicable. 
NS = no screening value. 
mg/ t = milligrams per liter. 

Background 
Region IV Water 

Screening 
Quality Standards2 

Concentrations 

0.Q18 NA 

300 NA 

NS NA 

- -
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7.0 ECOLOGICAL RISK ASSESSMENT (ERA) 

This ERA evaluates actual and potential adverse effects to ecological receptors 
associated with exposure to contamination from au 5 at NAS Cecil Field. The ERA 
for au 5 was completed in accordance with the methodologies described in Chapter 
24.0 of the NAS Cecil Field GIR (ABB-ES, 1996a) and current guidance materials 
for E~~s at Superfund sites including the following: 

Risk Assessment Guidance for Superfund I Environmental Evaluation l1al1ual 
(USEPA, 1989a) 

Ecological Assessment of Hazardous Wasce Sites, A Field and Laboratory 
Reference (USEPA, 1989b) 

Ecological Assessment of Superfund Sites, An Overview (USEPA, 1991b) 

Framework for Ecological Risk Assessment (USEPA, 1992a) and 

Ecological Risk Assessment Guidance for Superfund, Process for 
Designing and Conducting Ecological Risk Assessments (USEPA, 1997b) 

Recent risk assessment guidance including the USEPA "Eco Update 11 bulletins 
(issued since 1991, and recent publications (e.g., Maughan, 1993; Suter, 1993) 
were also consulted. 

OU 5 consists of Site 14 (the Blue 5 Ordnance Disposal Area) and Site 15 (the 
Blue 10 Ordnance Disposal Area). Historical practices associated with Sites 14 
and 15 may potentially result in the release of various chemicals into site 
media. Discussions of the general site histories and their layout is provided 
in Chapter 1.0, followed by discussions of the nature and extent of contamination 
(Chapter 4.0) and contaminant fate and transport mechanisms (Chapter 5.0). The 
ERAs for Sites 14 and 15 are presented in Sections 7.1 and 7.2, respectively. 

7.1 SITE 14. The Site 14 ERA inclUdes a Site Characterization (Subsec
tion 7.1.1), Problem Formulation (Subsection 7.1.2), Hazard Assessment and 
Selection of ecological contaminants of potential concern (ECPCs) (Subsec
tion 7.1.3), Exposure Assessment (Subsection 7.1.4), Ecological Effects 
Assessment (Subsection 7.1.5), Risk Characterization (Subsection 7.1.6), 
Uncertainty Analysis (Subsection 7.1.7), and Summary (Subsection 7.1.8). 

7.1.1 Site Characterization Site 14, the Blue 5 Ordnance Disposal Area, is 
located in the north-central portion of the Yellow Water Weapons Area. The site 
is situated in a remote portion of NAS Cecil Field; no actively used structures 
exist at the site. In September 1995, ABB-ES ecologists visited Site 14 to 
ch;;J.r;:)r.terize the habitats that exist at the site and determine appropriate 
receptors in support of the ERA. ABB-ES ecologists walked along transects 
through the site identifying characteristic flora and fauna for each habitat. 
Figure 2-8 of the NAS Cecil Field Base"ide Ecological Assessment Report (BEAR) 
(ABB-ES, 1996b) provides an overview of the habitats present at Site 14. 

/- The site characterization is divided into four paragraphs: 7.1.1,1 discusses the 
vegetative cover at Site 14, 7.1.1.2 characterizes the wildlife habitat, 7.1.1.3 
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discusses aquatic habitat, and 7.1.1.4 provides a summary of rare, threatened, 

endangered, or commercially exploited species that may potentially be found at 

Site 14. 

7.1.1.1 Vegetative Cover Vegetative communities identified at Site 14 include 

mesic (i. e.. dry) and wet slash pine flatwoods (Pinus elliottii), disturbed 

uplands, wet meadow, scrub-shrub marsh, and manmade drainage ditches. These 

communities, which are surrounded by more mature planted pine flatwoods, are 

shown on Figure 2-8 of the NAS Cecil Field BEAR (ABB-ES, 1996b). The water table 

is within 0 to 1 foot of the ground surface at Site 14 throughout the year. No 

well defined drainage pathways exist at Site 14; however, there are several areas 

that may be described as wet or swampy. 

Planted pine flat'ioJoods are the dominant habitat found at Site 14; these disturbed 

habitats contain young stands of slash pine with a sparse canopy. The pine 

flatwood community has encroached upon Site 14 since activities ceased in 1977. 

The understory of these flatwoods is variable, composed of a thick shrub layer 

of hollies and in places dominated by graminoids (e.g., grasses and sedges) 

elsewhere. Soil saturation in the flatwoods is variable with conditions ranging 

from mesic to saturated. Shrubs found in the understory of the planted pine 

flab,oods of Site 14 include southern bayberry (Myrica cerifera), (i.e., leafy, 

not woody) tall gallberry holly (Ilex glabra). and saw palmetto (Serenoa repens). 

Herbaceous plants observed in the flatwoods at Site 14 include sedges (Scirpus 

sp.), water hemlock (Cicuta sp.), sand blackberry (Rubus cuneifolius), St. 

Johnswort (Hypericum sp.), redroot (Lachnanthes caroliniana) , foxtail clubmoss 

(Lycopodium alopecuroides) (listed by the Florida Department of Agriculture and 

Consumer Services as threatened), and rabbit tobacco (Gnaphalium obtusifolium). 

Disturbed upland areas~ which are best characterized as overgrown fields, are 

dominated by graminoids and other herbaceous plants. These areas are sparsely 

vegetated with shrubs and generally have no arboreal (tree) canopy. Southern 

bayberry dominated the shrub layer of the disturbed uplands at Site 14. 

Herbaceous plants found in the disturbed uplands of Site 14 include graminoids, 

rattlebox (Sesbania sp.), acacia (Acacia sp.), dog fennel (Eupatorium capitatum), 

and ragweed (Ambrosia artemisiifolia). In addition, muscadine grape OTitis 

rotundifolia) (a climbing vine) was also found in the disturbed uplands at 

Site 14. 

The wet meadow at Site 14 is a disturbed wetland, similar in general appearance 

to the planted pine flatwoods with a canopy consisting of occasional slash pine, 

southern bayberry, and other hollies. However, the herbaceous layer is largely 

represented by hydrophytic plants (i.e., adapted to aquatic environments), 

including sedges, foxtail clubmoss, hooded pitcher plant (Saracenia minor) 

(listed by the Florida Department of Agriculture and Consumer Services as 

threatened), seedbox (Ludwigia alternifolia), agalinis (Agalinis sp.), bog 

buttons (Lachnocaulon sp.), sundew (Drosera sp.), several species of bladderwort 

(Utricularia cornuCa awl U. purpurea) , tickseed (Coreopsis gladJ,qta), buttonweed 

(Diodia virginiana), asters (Aster sp. ), and various species of meadow beauty (R. 

virginiana and R. mariana). Some herbaceous plants found in the wet meadow of 

Site 14 commonly found in drier habitats include blaZing star (Liatris 

tenuifolia) , ragweed, dog fennel, and rabbit tobacco. 

A small scrub-shrub marsh exists in the southwestern portion of the site; water 

from the ditches eventually drain into this marsh. The marsh has little to no 
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arboreal canopy (except for an occasional slash pine). Herbaceous plants species 
found in the Site 14 scrub-shrub marsh include twig rush (Cladium sp.), sedges 
(Carex sp. ), St. J ohnswort, yellow- eyed grass (Xyris sp.), common dodder (Cuscut:a 
sp.), white-bracted sedge (Dichromena colorat:a), meadow beauty (Rhexia lutea) and 
the hooded pitcher plant. 

The ephemeral (i. e., intermittently flowing) drainage ditches that surround 
Site 14 are approximately 8 feet in width~ 6 to 8 inches deep, have little to no 
flow, with a sandy bottom that is vegetated in places. Due to the ephemeral 
nature of the ditches, the varied plant life observed at Site 14 includes myrtle
leafed holly (I. myrtifolia) , twig rush, sedges (C2rex sp., Scirpus sp., and 
Cyperus sp.), hatpins (Eriocaulon sp.), yellow- topped aster (Aster sp.), and 
blazing star. 

7.1.1.2 Wildlife Habitat Characterization It is likely that the terrestrial 
inver-:=ebrate biomass at Site 14 serves as a forage base for a variety of '\I]"ildlife 
species. including amphibians, reptiles, small birds, and small mammals. 
Preda'Cory birds and mammals that inhabit the surrounding pine flatwoods areas may 
be at'Cracted to the site in search of prey. 

Species of mole salamander (Ambystoma spp.) spend at least part of the year in 
pine woodlands (such as the young pine flatwoods at Site 14), and a number of 
other salamanders, frogs (including members of the genera Hyla, Rana, and 
Pseudacris), and toads (Bufo spp.) may also occur in this habitat. Several 
lizard species, colubrid snakes, and turtles may also be found in disturbed pine 
forest communities (Ashton and Ashton, 1988). 

Depending upon the vegetative association, southeastern pine forests provide 
habitat for a diverse array of birds, including insectivorous gleaners of pine 
needles and bark, flycatchers, seed-eaters, nocturnal and diurnal aerial 
predators, and graminivore (Wolfe et al., 1988). The pine flatwoods in and 
surrounding Site 14 are likely to host such an assemblage. Birds of prey such 
as vultures, owls, and hawks (Buteo sp.) may nest in these woodland areas and 
search for prey items in more open regions. 

Mammals that may occur in pine flatwoods include the rabbit (Sylvilagus 
floridanus) , the hispid cotton rat (Sigmodon hispidus) and cotton mouse 
(Peromyscus gossypinus) , as well as the armadillo (Dasypus novemcinctus). 
Predatory mammals such as the red fox (Vulpes vulpes) and gray fox (Urocyon 
cinereoargel1t:eus) may feed on small marrunals in these areas, and white-tailed deer 
(Odocoileus virginianus) may forage here. 

The habitat provided as Site 14 may also host such reptiles as the box turtle 
(Terrapene carolina), six-lined racerunner (Cnemidophorus sexlineatus) , black 
racer (Coluber constrictor) and coachwhip (l1asticophus flagellum). Birds likely 
to forage at Site 14 include the turkey vulture (CaLhart:es aura), mourning dove 
(Zenaida macrourA) , and bobwhite (Colinus virginianus). The least shrew 
(Crypt:otis parva) , cotton rat, harvest mouse (Reithrodontomys humulis), and 
spotted skunk (Spilogale putorius) are among mammals typically found in this 
habitat (Florida Natural Areas Inventory Program, 1990). 

Few signs of mammals were observed during the September 1995 site characteriza
tion survey; however, the northwestern portion of Site 14 showed signs of wild 
boar (Sus scrofa) activity (i. e., trampled and uprooted vegetation). In 
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addition, turkey 
carolinensis) i and 

vultures (Cathartes aura), Carolina chickadees (Parus 
a belted kingfisher (Ceryle alcyon) were observed at the site. 

7.1.1.3 Aquatic Habitat Limited aquatic habitat is present in the ditches, 
scrub-shrub swamp. and wet meadow at Site 14. No fish are expected to inhabit 
these aquatic habitats; however, amphibians and invertebrates may utilize these 
ditches to fulfill portions of their life cycles. Standing water observed in the 
ditches, swamp, and wet meadow in September 1995 may be related to rainfall or 
may be groundwater that has discharged to the surface. No other water bodies in 
the vicinity of Site 14 are known to receive groundwater discharging from Site 14 

7.1.1.4 Rare, Threatened, and Endangered Species Two plant species listed as 
threatened by the Florida Department of Agriculture (the hooded pi tcher plant and 
foxtail clubmoss) are known to exist at Site 14; in addition, a species of sundew 
was also observed at Site 14. It is possible that Site 14 would provide suitable 
habitat for a variety of federally or State-listed species. Rare, threatened. 
endangered, or commercially exploited species that may occur at NAS Cecil Field 
are presented in Table 2-2 of the NAS Cecil Field BEAR (ABB-ES, 1996b). 

7.1.2 Problem Formulation Problem formulation is the initial step of the ERA 
process. Based on the site characterization, ecological receptors and exposure 
pathways have been identified. In addition, the assessment and measurement 
endpoints used to evaluate and measure risks to ecological receptors have also 
been selected. 

7.1.2.1 Identification of Receptors Terrestrial and aquatic flora and fauna 
potentially occurring at NAS Cecil Field are presented in the GrR (ABB-ES, 
1996a). Wildlife receptors, including omnivorous small mammals and predatory 
mammals and omnivorous and predatory birds, are expected to be found in the 
terrestrial habitats present at Site 14. Additional terrestrial receptors 
present at Site 14 would include plants and terrestrial invertebrates. Aquatic 
receptors present at the site and adj acent shallow wetlands would include 
invertebrates) amphibians, and plants; however, the ditches only contain water 
intermittently and do not provide habitat for fish. The flora and fauna observed 
at Site 14 are discussed in the site characterization (Subsection 7.1.1). 

Site 14 is located in a remote portion of NAS Cecil Field. The site is 
surrounded by mature planted slash pine and intermingled wetland habitat patches, 
which together comprise a relatively undisturbed area of over 1,450 acres. 
Habitat conditions vary from wet to mesic depending on local topography. The 
site, as defined in Section 7.1, is approximately 22 acres. One half of the site 
is vegetated with a herbaceous layer of grasses, intermixed with small shrubs and 
saplings, which provide the majority of cover at the site, with young slash pine 
trees sparsely covering the remainder. 

Diversity and density of avian species is dependent on plant community 
physiognomy, species composition, and successional stage (Allen et al. 1 1996). 
A young stand typically has a high number of avian species; however, as the trees 
mature (i.e., to pole size), species density and diversity decreases. Diversity 
and density typically rebounds and is highest when the trees reach maturity and 
a diverse understory has developed. The more mature planted pine habitat that 
surrounds Site 14 would likely support a diverse bird community. 
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Small mammals prefer habitats with abundant herbaceous growth. which is typical 
of young-age class planted pine forests (Allen et al., 1996). This would suggest 
that small mammals would be more abundant within Site 14~ which contains dense 
herbaceous and open canopy habitats, as compared to the mature pine forests that 
surround the site. Predatory mammals, such as the red fox, vmuld likely use the 
site to forage for prey items such as small mammals. 

7.1.2.2 Identification of Exposure Pathways Exposure pathways are identified 
for four groups of ecological receptors (terrestrial wildlife, terrestrial 
plants, terrestrial invertebrates, and aquatic receptors). The exposure pathway 
includes a source of contamination, potentially contaminated media, and an 
exposure route. The exposure pathways from the Site 14 waste source to ecologi
cal ~eceptors are depicted in the contaminant pathway model on Figure 7-1. The 
model depicts all potential exposure pathways; however, only those pathways that 
are quantitatively evaluated in this ERA are indicated by shading. This 
limitation focuses the risk evaluation on the pathways for which (1) contaminant 
exposures are the highest and most likely to occur and (2) there are adequate 
data pertaining to the receptors, contaminant exposures, and toxicity for 
completion of risk analyses. Exposure pathways evaluated include portions of 
food chains (e. g., surface soil -+ primary producer -+ primary consumer -+ secondary 
consumer -+ tertiary consumer) as well as other direct and indirect exposures. 
Exposure pathways that are not shaded are either evaluated qualitatively or are 
not evaluated in this ERA. 

Terrestrial \.Jildlife. The wildlife exposure routes that are believed to 
contribute the highest potential contaminant exposures include ingestion of soil 
and =ood items that are contaminated as a result of accumulation of constituents 
from si te media. In addition, other potential contaminant exposures to wildlife 
rece?tors may occur from ingestion of chemicals in surface water and sediment. 
An assumption is made that fur, feathers, or chitinous exoskeleton limit the 
transfer of contamination; therefore, exposures related to dermal contact are not 
evaluated as part of this ERA. Exposures related to inhalation are not evaluated 
because this pathway is generally considered an insignificant route of exposure 
exce?t in unusual circumstances ~ such as following a spill or release. Potential 
contaminant exposures for reptiles and amphibians exist at Site 14~ but are not 
evaluated due to a lack of data relating contaminant exposures to adverse 
responses for these taxa. 

Terrestrial Plants and Invertebrates. Terrestrial plants and soil inve;:-tebrates 
may be exposed to contamination in surface soil by direct contact with and root 
uptaj:e (plants) or ingestion (invertebrates) of soil. Terrestrial plants may 
also be exposed to contamination in shallow groundwater 'iI/here roots reach a zone 
of saturation. 

Aquatic Receptors. Exposure pathways for aquatic receptors at Site 14 include 
direct contact with and ingestion of surface water and sediment in the drainage 
ditches, and wet meadow, and direct contact with groundwater as it discharges to 
these habitats, 

7.1.2.3 Evaluation of Potential Ecological Effects A preliminary review of the 
analytes detected in surface soil, surface water, sediment, and groundwater was 
conducted to focus the ERA for Site 14. The following sections identify the 
types of contaminants that are most likely to pose risks to ecological receptors 
at the site. 
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The analytes detected in surface soil, surface 'Ivater. sediment, and groL:..nd'lvater 
are presented in Section 4.0 of this report. All of the analytes detected in the 
different media were reviewed and screened for toxicological benchmarks, known 
toxicological properties, background concentrations, and bioaccumulation 
potential. The frequency of detection and types of media in which an analyte '\vas 
detected were also considered. This review identified a subset of probable risk 
drivers, which are presented in the following subsections. 

Surface Soil. Phthalate ester compounds were detected in most surface soil 
samples and were also detected frequently in surface water and sediment samples. 
Phthalate ester compounds do not readily bioaccwnulate in ecological food chains; 
therefore, higher trophic level exposures (e. g. , predatory birds and mammals) are 
not anticipated to result in adverse ecological effects. The primary toxic 
effects associated with exposure to phthalate ester compounds are acute toxicity 
and chronic reproductive effects in small mammals. The pesticide endosulfal1 II 
was detected in one surface soil sample at a low concentration and was not 
detected in any other media at Site 14. It is unlikely. therefore, that this 
contaminant would cause significant ecological effects to wildlife receptor 
populations. Inorganic analytes that would most likely affect wildlife 
populations include aluminum and copper, which were detected in most of the 
surface soil samples. As these analytes do not accumulate significantly in 
biological tissue, wildlife exposures to small mammals are of greatest concern. 
Chronic exposures to aluminum and copper have been shown to result in reduced 
body vleight gain and decreased litter size in small mammals. These analytes may 
also cause phytotoxicity and acute toxicity in plants and invertebrates. 

Surface Water. Acetone and the pesticide endrin were detected in one out of 
four surface water samples at low concentrations, and both are unlikely to pose 
substantial ecological risk to aquatic organisms or semiaquatic wildlife. Bis(2-
ethylhexyl)phthalate was the only phthalate ester detected in surface water; it 
was also detected in surface soil and sediment. Exposure to bis(2-ethylhexyl)
phthalate in surface water may cause reproductive effects in amphibians, and 
semiaquatic wildlife could have reproductive effects such as reduced litter size. 
The inorganic analytes aluminum and copper were detected at concentrations that 
exceed screening benchmark values in most surface water samples and appear to be 
the greatest threat to aquatic receptors. Salmonid fish, such as trout, are 
believed to be particularly sensitive to aluminum exposures, with adverse 
reproductive effects reported at concentrations similar to those detected in 
surface water. However, the aquatic habitat at the site does not support fish 
species, and the aquatic receptors that may occur are considerably less sensitive 
than fish. 

Sediment. Only Imv-level VOGs (i.e., acetone and 2-butanone) were detected in 
sediment and are unlikely to pose a threat to ecological receptors. A number of 
phthalate ester compounds were detected in nearly all of the samples collected. 
Effects to semiaquatic wildlife may include reproductive effects such as reduced 
litter size. Exposure of aquatic receptors to phthalate ester compounds in 
sediment are unknovm, as sediment toxicity data for these compounds are not 
readily available. Inorganics do not appear sufficiently elevated above 
screening benchmarks to pose a threat to aquatic receptors. 

Groundwater. Toluene was the only VOG detected in groundwater and would not 
likely be a primary risk contributor, as it was detected at a low frequency and 
at a low concentration. The explosive compound 1,3,S-TNB is also not considered 
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to be a primar: risk driver for similar re~sons. Of the inorganic analytes 

detected in groundwater) aluminum is the analyte most likely to pose a potential 

ecological risk at Site 14. Aluminum was detected regularly in the groundwater 

at elevated concentrations (i.e.) in excess of surface water benchmarks) and in 

other media sampled at the site. Plants exposed to aluminum in groundwater may 

result in phytotoxic effects such as a reduction in seedling establishment. 

7.1.2,4 Identification of Endpoints The assessment and measurement er.dpoints 

and copes selected for the Site 14 ERA are listed in Table 7 -1, Assessment 

endpoints represent the ecological component to be protected. whereas the 

measurement endpoints approximate or provide a measure of the achievement of the 

assessment endpoint. The general assessment and measurement endpoints selected 

for the Site 14 ERA are listed in Table 24-1 of the GIR (ABB-ES, 1996a). The 

specific assessment endpoints for the receptor groups most likely at risk at Site 

14 are presented below. 

wildlife Receptors. Wildlife receptors could be exposed to contamination in 

surface soil, sediment, and surface water via direct (e.g., direct contact and 

incidental ingestion) and indirect (e. g. , consumption of contamina ted prey items) 

exposure pathways. As discussed in Paragraph 7.1.2.3, the contaminants of 

greatest concern in these media include phthalate esters, aluminum, and copper. 

Due to the fact that these contaminants are not known to bioaccumulate 

substantially, small marrunals and ground foraging birds are anticipated to be at 

the greatest potential risk. Large predatory birds and mammals such as the great 

horned owl and red fox would only forage at the site a certain percentage of time 

and, without a bioaccumulation hazard, are expected to receive much lower 

exposure doses than smaller organisms with greater site fidelity. The primary 

adverse effects associated with wildlife exposure to phthalate esters, aluminum, 

and copper are related to reproductive effect:s following prolong---:od (i. e. , 

chronic) exposures. Consequently, the specific assessment endpoint sE_ected for 

terrestrial wildlife at Site 14 is a substantial reduction (i.e., greater than 

50 percent) in small mammal (e.g., shrew) and bird (e.g. woodcock) subpopulation 

from reproductive impairment due to phthalate ester, aluminum and copper 

exposure. 

Terrestrial Plants and Soil Invertebrates, Terrestrial plants and soil inVerte

brates could be exposed to contamination in surface soil and groundwater (due to 

a high water table at Site 14) via direct contact, ingestion (invertebrate only) 

and root uptake (plants only) exposure pathways. As discussed in Paragraph 

7.1.2.3, the contaminants of greatest ecological concern in these media are 

aluminum and copper. The primary phytotoxic effects associated with aluminum and 

copper are reduced seedling establishment and growth reduction; these inorganics 

are also known to be acutely toxic to soil invertebrates. These contaminants do 

not bioaccumulate and are regulated by most organisms; therefore, sublethal 

effects following chronic exposures exposure to alwninum and copper are unlikely. 

Consequently, the specific assessment endpoints selected for plants and 

invertebrates at Site 14 are the protection of plant and invertebrate subpo~ula

tions from reduced seedling establishment and reduced root and shoot growth and 

acute toxicity due to aluminum and copper exposure. 

Aquatic Organisms. Aquatic organisms could be exposed to contamination in 

surface water, sediment, and groundwater via direct contact and incidental 

ingestion exposure pathways. As discussed in Paragraph 7.1.2.3, the contaminants 

of greatest concern are phthalate esters, aluminum, and copper. Due to the fact 
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Table 7-1 
Endpoints for Ecological Assessment, Site 14 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Medium J Primary ECPCs LRe_ceptor Assessment Endpoint J Measurement Endpoint 

Surface Soil 

Surface 
Water and 
Sediment 

Surface 
Water 

Sediment 

Groundwater 

Phthalate esters, 
aluminum, and copper 

Aluminum, and copper 

Aluminum, and copper 

bis(2-Ethylhexyl) 
phthalate, aluminum, and 
copper 

bls(2-Ethylhexyl) 
phthalate, aluminum, and 
copper 

Phthalate esters, 
aluminum, and copper 

Phthalate ester, 
aluminum. and copper 

See notes at end of table 

Wildlife 

Terrestrial 
invertebrates 

Terrestrial 
plants 

Wildlife 

Aquatic 
organisms 

Aquatic 
organisms 

Aquatic 
organisms 

Substantia! reduction (Le., greater 
than 50 percent) in small mammal 
and bird subpopulatlons from repro
duction impairment due to phthalate 
ester, aluminum, and copper expo
sure 

Substantial reduction of invertebrate 
subpopulations from acute toxicity 
from aluminum, and copper expo
sure, 

Substantial reduction of plant sub
populations from reduced seedling 
establishment and reduced root and 
shoot growth due to aluminum and 
copper exposure 

Substantial reduction (Le" greater 
than 50 percent) in small mammals 
and birds subpopulations from repr
oductive impairment due to phthal
ate esters, aluminum, and copper 
exposure 

Reduction of invertebrate and am
phibian subpopulations due to 
phthalate esters, aluminum, and 
copper exposure, 

Reduction of invertebrate and 
amphibian subpopulatlons due to 
phthalate ester, aluminum, and 
copper exposure, 

Reduction of invertebrate and 
amphibian subpopulations due to 
phthalate ester, aluminum and cop
per exposure. 

Oral contaminant doses (mg/kg BW-day) based on measured 
adverse effects on growth, reproduction, or survival (e g., LDso 
studies) of mammalian or avian laboratory test populations. 

Contaminant concentrations in surface soil (mg/kg) that 
measure adverse effects on survival (e,gJ LCso studies) of ter
restrial invertebrates. When no survival studies are available, 
measured adverse effects on reproduction and growth are 
used, 

Contaminant concentrations In surface soil (rng/kg) that 
measure adverse effects on growth, reproduction, or survival of 
terrestrial plants. 

Oral contaminant doses (mg/kg BW-day) based on measured 
adverse effects on growth, reproduction, or survival (e.g., LD50 
studies) of mammalian or avian laboratory test populations. 

Chemical concentrations in surface water (pg/ £) associated 
with adverse effects to growth, reproduction, survival, and 
biodiversity of aquatic organisms, 

Chemical concentrations in sediment (J.tg/kg and mg/kg) 
associated with adverse effects to growth, reproduction, and 
survival of aquatic organisms 

Chemical concentrations in surface water (j.lg/ i) associated 
With adverse effects to growth, reproduction, and survival of 
aquatic organisms. 



"n w m 
,;;<:> 
_0 
0" . ~ 
~. 

~'" 

~ 
o 

Table 7-1 (Continued) 

Endpoints for Ecological Assessment, Site 14 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 

Jacksonville, Florida 

Medium I Primary ECPCs I Receptor I Assessment Endpoint I Measurement Endpoint 

Groundwater Phthalate esters, Wetland Reduction of aquatic plant Chemical concentrations in solution (jig/i) that measure act-

aluminum, and copper plants subpopulations due to phthalate verse effects on growth, reproduction, or survival of plants. 

ester, alummum, and copper expo-

sure. 

Notes: mg/kg == milligrams per kilogram. 

BW = body weight 

L~D = lethal dose to 50 percent of a test population. 

LC50 == lethal concentration to 50 percent of a test population. 

fJ9/1 "" micrograms per liter. 

,ug/kg = micrograms per kilogram. 



that these contaminants are not known to bioaccurnulate substantially. the likely 

pose little risk to semiaquatic wildlife. However, aquatic organisms, could 

potentially be at risk. The primary adverse effects associated with invertebrate 

and amphibian exposure to phthalate esters, aluminum, and copper relate to 

reproductive effects following prolonged (i.e., chronic) exposures. Consequent

ly, the specific assessment endpoint selected for aquatic receptors at Site 14 

is a substantial reduction in subpopulations due to phthalate ester, alurnlllUffi, 

and copper exposure. 

The obj ectives of the EM are as defined by the specific assessment endpoints 

presented above. However, all potential site-related contaminants were evaluated 

in order to provide a more complete assessment of potential ecological risks. 

The measurement endpoints used to gauge the likelihood of population- and 

community-level effects are chemical-specific toxicity values reported in the 

literature that are based on laboratory-measured survival, reproductive~ and 

growth impairment effects. 

7.1.3 Hazard Assessment and Selection of ECPCs The hazard aSSessment includes 

a review of analytical data and selection of ECPCs. ECPCs are the analytes 

detected in environmental media (surface soil, surface water, sediment, and 

groundwater) that could present a potential risk for ecological receptors. The 

process for selecting ECPCs is depicted on Figure 7 -2. Additional detail 

regarding the ECPC selection process is provided in Chapter 24.0 of the GIR 

(ABB-ES, 1996a). Analytical data for Site 14 were evaluated for use in risk 

assessment pursuant to national guidance, Guidance for Data Useability in Risk 

Assessment (Parts A and B) (USEPA, 1992b). More detail regarding data useability 

is provided in Chapter 6.0, and in the GIR (ABB-ES, 1996a). 

ECPCs are not intended to include contaminants representative of background 

conditions (Chapter 4.0). Background analyte concentrations used in the ECPC 

screening process are provided in Chapter 3.0 of the RIDD. In accordance with 

USEPA Region IV guidance (USEPA, 1991d), an analyte was not selected as an ECPC 

if the maximum detected concentration of an inorganic analyte detected in surface 

sailor groundwater was less than 2 times the average inorganic concentration 

detec~ed in the respective background samples. Analytical results from surface 

soil locations CFBKSS16 through CFBKSS2l and CFBKSS9 were included in the 

background surface soil summary for Site 14. Data collected in 1995 from the 

upper zone of the shallow surficial aquifer (CFBKMW1S, CFBKMW2S, CFBKMW4S, 

CFBKW~4SD, CFBKMW5S, CFBKMW7S, and CFBKMWSS) were used from the NAS Cecil Field 

background groundwater database for screening groundwater ECPCs. 

No background database exists for surface water and sediment and no upgradient 

surface water or sediment location exists at Site 14; therefore, all analytes in 

these media were retained as wildlife (including terrestrial plants and 

invertebrates) ECPCs. USEPA Region IV surface water and sediment screening 

criteria (USEPA, 1995a) were used for screening surface water, groundwater, and 

sedimenL ECPCs (for aquatic organisms only). If thR maximum detected concentra

tion of an analyte was less than the USEPA Region IV screening value, then the 

analyte was not selected as an ECPC for aquatic receptors. 

The essential nutrients (e.g., calcium, magnesium, potassium, and sodiwn) i,vere 

excluded as aquatic and wildlife ECPCs for all media, and iron was excluded as 

a wildlife ECPC for all media (ABB-ES, 1996a). These analytes are considered to 

be toxic at only extremely elevated concentrations. 
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All analytes detected in surface soil ~ surface ~vater, sediment, and groundwater 
are summarized in tables that include the following: frequency of detection, 
range of detection limits, range of detected concentrations, average of detected 
conce::ltrations, and screening values (i.e., twice the average background 
concentration for inorganic analytes detected in surface sailor groundwater). 
Concentrations estimated below the detection limit are included and not flagged 
as estimated. For those analytes that were retained as ECPCs for the ERA, the 
following information is also provided: average of all concentrations, 95th 
percentile Upper Confidence Limit (UCL) (where the sample size is greater than 
or equal to 10), and maximum and average EPGs. A discussion of how EPGs are 
determined is provided in Paragraph 7.1.4.1. 

7.1.3.1 Surface Soil All seven surface soil samples collected in June 1995 at 
Site 14 were evaluated in this ERA; surface soil ECPCs are presented in 
Table 7-2. All of the organic analytes and TRPH detected in Site 14 surface soil 
were retained as wildlife ECPCs. In addition, five inorganic analytes (including 
aluminum, chromium I copper, nickel, and vanadiwn) 'ivere retained as wildlife ECPCs 
because their maximwn detected concentrations were greater than 2 times the 
average background soil concentration. 

7.1.3.2 Surface Water All four surface water samples collected in June 1995 at 
Site 14 were evaluated in the ERA; surface water ECPCs are presented in 
Table 7 - 3. 

All of the detected analytes (except for the nutrients) were retained as wildlife 
ECPCs since no suitable screening background criteria were identified. All of 
the detected analytes (except for filtered and unfiltered iron , unfiltered 
nickel, and filtered antimony) were retained as aquatic ECPCs because their 
maximum detected concentrations were greater than the USEPA Region IV surface 
"'later screening value. 

Beryllium and nickel were detected in only 1 of 4 unfiltered samples and were not 
detected in filtered samples. Because they were not detected in the filtered 
samples, it is likely that beryllium and nickel are not available to biota. 

It is uncertain whether antimony (reported at 1/10 the detection limit) and 
cyanide (reported at the detection limit) are representative of site conditions 
because they were not detected in unfiltered samples. 

7.1.3.3 Sediment 
sediment ECPCs are 

All four sediment samples 
presented in Table 7-4. 

were evaluated in the Site 14 ERA; 

All detected analytes (except for the nutrients) were retained as ECPCs for 
wildlife. All organic analytes (except acenaphthene and pyrene), aluminum, 
barium, iron~ manganese, and vanadium were selected as aquatic ECPCs because 
their maximum detected concentrations were either greater than the USEPA Region 
IV sediment screening value or because no sediment screening value exists. 

7.1.3.4 Groundwater Filtered and unfiltered groundwater data from three 
monitoring wells screened in the shallow surficial aquifer were used to evaluate 
and identify groundwater ECPCs potentially contributing to surface water 
contamination in the drainage ditches) the scrub-shrub swamp, and the wet meadow 
at Site 14. However, evaluation of aquatic effects associated with exposure to 
unfiltered groundwater data is conservative. Contaminant concentrations in 

CEC-OU5.Rl 
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Table 7-2 
Ecological Contaminants of Potential Concern in Site 14 Surface Soil' 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Frequency Range of Range of Average of 
2 Times 

Contaminant Average 
Average 

Analyte of Detection Detected Detected 
Background 

of Ecological of all 
Detection 2 Limits Concentrations Concentrations J 

Concentration4 Concern? Concentrations5 

Semivolatile Organic Com~ounds Img/kgJ 

Butylb e n zyl p hth alate 3/7 0.395 to 0.59 0049 to 1.7 0.69 NA Yes 0.42 

Di~n-butylp hthalate 7/7 0.79 to 1.8 2.9 to 9.0 6.0 0.082 Yes 6.0 

bis (2-Ethyl he xyl) p hth al ate 3/7 0395 to 0.59 0.056 to 1.3 0.49 NA Yes 0.33 

Pesticides and PCBs (mg/kgj 

Endosu[fan 11 1/7 0.004 to 0.006 0.0006 0.0006 NA Yes 0.002 

Inorganic Analytes (mg/kg) 

Aluminum 7/7 40 "185 (213, 157) 2,770 3,860 Yes 2,770 
to 8,510 

Barium 7/7 40 1 to 5.1 3 6 No' 

Chromium 7/7 2 "0.59 (0.68, 2.8 3.8 Yes 2.8 
0.49) to 7.9 

Copper 5/7 5 "0.91 (1, 0.81J) 36 NA Yes 26 
to 163 

Iron 7/7 20 "79.9 (89.2, 510 630 Nolo 

70.6) to 2.480 

Lead 5/7 0.6 2 to 7.4 3.6 8.2 No" 

See notes at end of table. 
- - ~-- --- ~- -- - - - -- - -- - -- --- - ---

Exposure Point 
Concentrations 

Maximum6 j Average7 

1.7 0.42 

9.0 6.0 

1.3 0.33 

0.0006 0.0006 

8,510 2,770 

79 2.8 

163 26 

-
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Table 7-2 (Continued) 
Ecological Contaminants of Potential Concern in Site 14 Surface Soil' 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Frequency Range of Range of Average of 
2 Times 

Contaminant Average 
EKposure Point 

Average Concentrations 
Analyte of Detection Detected Detected 

Background 
of Ecological of all 

Maximum G 1 Average7 Detection 2 limits Concentrations Concentratlons3 

Concentratlon4 Concern? Concentrations5 

Inorganic Analytes (mg/kg) (Continued) 

Magnesium 2/7 1,000 389 to 83.7 61.3 282 N0 9,10 

Manganese 4/7 3 '0.71 (0.68, 0.74) 1 3.8 No' 
to 2 

Nickel 1/7 8 1.3 1.3 NA Yes 3.6 1.3 1 3 

Potassium 3/7 1,000 13.5 to 41.1 23.5 NA Nolo 

Vanadium 7/7 10 1.3 to 9.1 2.8 48 Yes 2.8 91 2.8 

General Chemistry (mg/kg) 

Total Petroleum 7/7 12 to 18 26 to 93 44 36.2 Yes 44 93 44 
Hydrocarbons 
, 

Sample locations include CF14SS1 through CF14SS7. A duplicate sample was collected at CF14SS1. 
2 Frequency of detection is equal to the number of samples in which the analyte is detected in relation to the total number of samples analyzed 
3 Arithmetic mean of all samples in which analyte was detected . 
• Background sample locations include: CFBSS16 through CFBSS21 and CEFBKSS9 Two times the mean background concentration for inorganics was used to screen 
Exposure Point Concentrations (EPCs) 
5 The average of all concentrations assigns a value of 1/2 the detection limit to all nondetects. 
6 Maximum EPGs are equal to the maximum detected concentration. The 95th percent upper confidence limit was not calculated because there are fewer than 10 samples 
in the data set 
7 Average EPCs are equal to the arithmetic mean of all concentrations. When the arithmetic mean is greater than the maximum exposure point concentration, the maximum 
EPC was used instead. 
B ThiS minimum or maximum detected concentration occurs in a duplicate pair. 
9 Maximum analyte concentration is less than two times the average background concentration 
10 Analyte is an essential nutrient, and is not considered toxic except at high concentrations. 

Notes. mg/kg == milligrams per kilogram 
NA = not available, 
PCB = polychlorinated biphenyl. 

I J = estimated concentration 
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Frequency 
Analyte of 

Detection 2 

Volatile Organic Coml?:0unds (pgllJ 

Acetone 1/4 

Semivolatile Organic Comeounds {JIg/II 

bis(2-Ethylhexyl)phthalate 3/4 

Pesticides and PCBs (pg/ I) 

Endrin 1/4 

Unfiltered Inorganic Analytes (pg!' ) 

Aluminum 4/4 

Barium 4/4 

Beryllium 1/4 

Calcium 4/4 

Copper 3/4 

Iron 4/4 

Magnesium 4/4 

Manganese 4/4 

See notes at end of table 

Table 7-3 
Ecological Contaminants of Potential Concern in Site 14 Surface Water' 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Average of 
Region IV Exposure Point 

Range of Range of 
Detected 

Chronic Contaminant Average Concentrations 
Detection Detected 

Cancentra" 
Water Quality of Ecological of All 

Maximum' I Average' Limits Concentrations 
tions3 Screening Cancern?5 Concentration SO 

Values4 

2 5 5 NA Yes A/W 2 5 2 

10 2 to 43 16 0.3 Yes AjW 13 43 13 

0.1 00063 0.0063 0.002 Yes A/W 0.04 0.0063 00063 

200 254 to 634 434 '87 Yes A/W 434 634 434 

200 "67 (6.9, 6.4) 9.7 NA Yes A/W 9.7 12.9 9.7 
to 12.9 

5 '°2.0 (5 UJ, 1.4 J) 2 0.53 Yes A/W 24 2 2 

5,000 101,050 (1,120, 987) 3,900 NA NOll 

to 11,000 

25 5.7 to 10.2 7.9 "4 Yes AjW 91 10.2 9.1 

100 158 to 658 432 1,000 N013 

5,000 10553 (586, 519) 837 NA No" 
to 1,040 

15 7.7 to 44.1 185 NA Yes AjW 18.5 44.1 18.5 
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Table 7-3 (Continued) 
Ecological Contaminants of Potential Concern in Site 14 Surface Water' 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Region IV 
Frequency Range of Range 01 Average of Chronic Contaminant Average 

Analyte of Detection Detected Detected Water Quality of Ecological of All 
Detection 2 Limits Concentrations Concentrations3 Screening Concern?5 Concentrations6 

Values 4 

Unfiltered Inorganic Analvtes lpg/I) (Continued) 

Nickel 1/4 40 33 33 1249 Yes W13 16 

Potassium 3/4 5,000 64.6 to 141 104 NA Nott 

Sodium 4/4 5,000 "2,290 (2,470, 2,110) 3,160 NA Nott 

to 4,080 

Vanadium 2/4 50 2.1 to 2.5 2.3 NA Yes A/W 14 

Zinc 1/4 20 90.3 90.3 1230 Yes A/W 30.1 

Filtered Inorganic Analytes (pg/I) 

Aluminum 4/4 200 211 to 585 392 "87 Yes A/W 392 

Antimony 3/4 60 4.1 to 75 5.5 160 Yes W1J 12 

Barium 4/4 200 1°7.2 (7.1, 72) to 12.5 9.7 NA Yes A/W 9.7 

Calcium 4/4 5,000 "1.190 (1.090, 1,290) 3,570 NA Noll 

to 9,720 

Copper 4/4 25 4.3 to 9.6 6.9 "4 Yes A/W 6.9 

Cyanide 1/1 10 10 10 5.2 Yes AjW 10 

See notes at end of table . 
.. _- - -

Exposure Point 
Concentrations 

Maximum' I Average' 

33 3.3 

2.5 25 

90.3 301 

585 392 

7.5 7.5 

12.5 9,7 

9.6 69 

10 10 
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Table 7-3 (Continued) 
Ecological Contaminants of Potential Concern in Site 14 Surface Water' 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Region IV 
Frequency Range of Range of Average of Chronic Contaminant Average 

Analyte of Detection Detected Detected Water Quality of Ecological of All 
Detection 2 Limits Concentrations Concentrations:'! Screening Concern?s Concentrations G 

Values4 

Filtered Inorganic Analy!es (Pglll (Continued) 

[ron 4/4 100 116t0566 357 1,000 N0 13 

Magnesium 4/4 5,000 "610 (581, 638) to 1,240 848 NA NOll 

Manganese 4/4 15 3.5 to 45.7 18 NA Yes AjW 18 

Potassium 3/4 5,000 49] to 141 gO NA NOll 

Sodium 4/4 5,000 "2,410 (2,420, 2,390) 3,130 NA NOll 

to 3,830 

Vanadium 1/4 50 2 2 NA Yes A/W 20 

Zinc 2/4 20 "30.0 (266, 33.4) to 99.7 64.9 1230 Yes A/W 37.4 

General Chemistry: {mg/II 

Chloride 3/3 2 "5 (4, 5) to 9 7 NA NA 

Hardness 2/3 5 to 25 "4 (6, 5 U) to 12 8 NA NA 

Sulfate 2/3 5 6 to "10 (10, 10) 8 NA NA 

Total Dissolved 3/3 10 "42 (40, 43) to 91 66 NA NA 
Solids 

Total Kjeldahl 2/3 1 1 to "1 (2, 1 U) 1 NA NA 
Nitrogen 

Total Phosphorous 2/3 0.1 0.3 to "0.5 (0.9 J, 0.1 J) 0.4 NA NA 

See notes on following page 

Exposure Point 
Concentrations 

Maximum' I Average' 

45.7 18 

2 2 

99.7 37.4 

I 

I 
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Table 7-3 (Continued) 
Ecological Contaminants of Potential Concern in Site 14 Surface Water' 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Fjeld 
Jacksonville, Florida 

1 Sample locations include: CF14SW1, CF14SW2, CF14SW3, and CF14SW4. A duplicate was collected at CF14SW3D. 
:.1: Frequency of detection is equal to the number of samples in which the analyte is detected in relation to the total number of samples analyzed. 
3 Arithmetic mean of all samples in which ana!yte was detected. 
4 US. Department of Environmental Protection Agency (USEPA) Region IV Waste Management Division Chronic Freshwater Quality Screening Values based on the Water 
Quality Standards Units Screening List (USEPA, 1995a). 
5 A = Ecological Contaminant of Potential Concern (ECPC) for aquatic receptors. W = ECPC for wildlife receptors. 
6 The average of all concentrations assigns a value of 1/2 the sample quantitation limit to all nondetects. 
7 Maximum Exposure Point Concentrations (EPCs) are equal to the maximum detected concentration. The 95th percent upper confidence limit was not calculated because 
there are fewer than 10 samples in the data set. 
!l Average EPCs are equal to the arithmetic mean of all concentrations. If the arithmetic mean of all concentrations is greater than the maximum EPC, then the maximum 
EPC was used instead 
9 Based on pH 01 6.5 to 9. 
10 This value was obtained after averaging a duplicate pair. 
11 Analyte is an essential nutrient, and is not considered toxic except at high concentrations. 
12 Hardness-dependent criterion based on an estimated hardness concentration of 25 mg calcium carbonate (CaC03 ) as recommended by USEPA (57 FR 60848, 1992) (a 
site-specific hardness value of 13 mg/l CaC03 was calculated using mean calcium and magnesium concentrations [Greenberg et aI., 1992]). 
13 Maximum analyte concentration is below the Region IV chronic surface water screening value. 

Notes: j.J9/ t == micrograms per liter. 
NA :;: not available 
AjW == see footnote 5. 
PCB = polychlorinated biphenyl 
mg/l = milligrams per liter. 
J = estimated concentration. 
U = Qualifier for nondetected values. Concentration value provided is the detection limit for that sample. 
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Frequency 

Analyte of 
Oetection 2 

Volatile Organic ComQounds Img/kgJ 

Acetone 4/4 

2-Butanone 1/4 

Semivolatile Organic Com~ound9 Img/kgJ 

Acenaphthene 1/4 

Butylbenzylp hthalate 2/4 

1,4-Dichlorobenzene 1/4 

Diethylphthalate 3/4 

Dimethylphthalate 1/4 

Di-n-butylphthalate 4/4 

bis (2-Ethylhexyl) phthalate 2/4 

Phenol 1/4 

Pyrene 1/4 

1,2,4-Trtchlorobenzene 1/4 

See notes at end of table. 
'-----

Table 7-4 

Ecological Contaminants of Potential Concern in Site 14 Sediment' 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 

Jacksonville, Florida 

Region IV Exposure Point 

Range of Range of Average of Chronic Contaminant Average Concentrations 

Detection Detected Detected Sediment of Ecological of All 

Limits Concentrations ConcentrationsJ Screening Concern?5 Concentrations6 

Maximum 7 AverageS 
Values4 

0,012 to 0,013 0.005 to 90.008 0,006 NA Yes A/W 0,006 0,008 0,006 

(0 012 J, 0,003 J) 

0,012 to 0,013 '0,005 (0.012 U, 0.005 NA Yes A/W 0006 0,005 0.005 

0,003 J) 

0.40 to 0.43 0,023 0.023 0,33 Yes W10 017 0,023 0,023 

040 to 0.43 '0,18 (0.13 J, 0,45 U) 0,7 NA Yes AjW 0.47 1.3 047 

to 1.3 

0.40 to 0.43 0,034 0,034 NA Yes A/W 0,17 0034 0,034 

040100.43 0.073 to 2.4 1,6 NA Yes A/W 1.3 2.4 1 3 

0.40 \0 0.43 '0,13 (0,039 J, 0.45 U) 0,13 NA Yes A/W 0,19 0,13 0.13 

080 \0 0,86 1 9 to 3.5 2,8 NA Yes A/W 2,8 35 2,8 

0.40 to 0.43 '0013 (0,030 J, 0.45 U) 1,1 0,182 Yes A/W 066 2,1 0,66 

to 2.1 

0.40 to 0.43 0054 0,054 NA Yes A/W 0,17 0.054 0054 

04010 0.43 0.029 0,029 0,33 Yes W10 0,17 0,029 0029 

0.40 to 0.43 0,030 0030 NA Yes AjW 0,17 0030 0030 

---
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Frequency 
Analyte of 

Detection" 

Inorganic Analytes (mg/kg) 

Aluminum 4/4 

Barium 4/4 

Chromium 4/4 

Copper 4/4 

Iron 4/4 

Magnesium 1/4 

Manganese 4/4 

Nickel 1/4 

Potassium 1/4 

Vanadium 4/4 

General Chemistry (mg/kg) 

Total Organic Carbon 3/3 

TRPH 1/3 

See notes on following page. 

Table 7-4 (Continued) 
I Ecological Contaminants of Potential Concern in Site 14 Sediment' 

Remedial Investigation 
I Operable Unit 5, Sites 14 and 15 

Nava! Air Station Cecil Field 
Jacksonville, Florida 

Region IV Exposure Point 
I Range of Range of Average of Chronic Contaminant Average Concentrations 

Detection Detected Detected Sediment of Ecological of All 

Maximum' I Limits Concentrations Concentrations3 
Screening Concern?s Concentrations6 

AverageS 
Values~ 

I 

40 315 to 2,560 1,170 NA Yes A/W 1,170 2,560 1,170 

40 "0.86 (0 52, 1.2) to 3.1 1.6 NA Yes A/W 1.6 3.1 1 6 

2 0.69 to 3.1 1.6 1152.3 Yes W 1G 1.6 3.1 1.6 

5 a 8 to 0.94 0.9 18.7 Yes WlO 0.88 0.94 0.88 

20 85.9 to 444 214 NA Yes A 214 444 214 

1,000 57 57 NA N0 12 

3 0.48 to 2.4 1 1 NA Yes A/W 1.1 24 1.1 

8 1 1 15.9 Yes W'o 3.3 1 1 

1,000 203 203 NA N0 12 

I 10 0.53 to 2.4 1.4 NA Yes A/W 1.4 2.4 1.4 

130 92,700 to 5.300 3,900 NA NA NA NA NA 

I 13 16 16 NA Yes A/W 9.7 16 9.7 

-
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Table 7-4 (Continued) 
Ecological Contaminants of Potential Concern in Site 14 Sediment' 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

1 Sample locations include. CF14SD1, CF14SD2, CF148D3, and CF14SD4 Duplicate at CF14SD3. 
2 Frequency of detection is equal to the number of samples in which the analyte IS detected In relation to the total number of samples analyzed 
:I Arithmetic mean of all samples In which analyte was detected. 
-4- U.S. Environmental Protection Agency (USEPA) Region IV Waste Management Division Sediment Screening Values (U8EPA, 1995a). 
5 A = Ecological Contaminant of Potential Concern (ECPC) for aquatic receptors. W = ECPC for wildlife receptors. 
6 The average of all concentrations assigns a value of 1/2 the sample quantitation limit to all nondetects. 
7 Maximum Exposure Point Concentrations (EPCs) are equal to the maximum detected concentration. The 95th percent upper confidence limit was not calculated because 
there are fewer than 10 samples in the data set. 
S Average EPGs are equal to the arithmetiC mean of all concentrations. If the arithmetic mean of all concentrations is greater than the maximum EPG, then the maximum 
EPC was used Instead. 
9 This value was obtained after averaging a duplicate pair. 
10 Maximum analyte concentration is below the Region IV chronic sediment screening value 
,1 Screening value for hexavalent species of chromium. 
12 Analyte is an essential nutrient, and is not considered toxic except at high concentrations. 

Notes: mg/kg '" milligrams per kilogram 
-;-.J J '" estimated concentration. 
~ NA '" not available. 

AjW = see footnote 5. 
U := Qualifier for nondetected values. Concentration value provided is the detection Ilmit for that sample. 
TRPH = total recoverable petroleum hydrocarbons. 



unfiltered groundwater tend to be higher than those for filtered groundwater 
because of sorption to particulate matter; therefore) the concentrations observed 
in unfiltered groundwater may not be representative of ecological exposures, 
SincE the turbidity of unfiltered groundwater at CF14MW3S exceeded 5 nephelomet
ric -:::.urbidity units (NTUs» a filtered groundwater sample was collected at 
CF14MW3S. Groundwater ECPCs are identified in Table 7-5. 

TolUene and five unfiltered inorganic analytes were eliminated from the ERA 
because they were either detected at concentrations less than the DSEPA Region 
IV surface water screening value or two times the average background screening 
concentration for inorganics. In addition, the essential nutrients were also 
eliminated from the ERA. The remaining analytes (1,3.5-TNB. aluminum, barium 
[filtered only], beryllium, cobalt, iron, manganese, thallium [unfiltered only], 
and vanadium [filtered only]) were retained as aquatic ECPGs for evaluation in 
the Site 14 ERA. 

Of the inorganic analytes detected in unfiltered samples) chromiwn, nickel, 
thalliwn, and zinc were not detected in filtered groundwater from Site 14; it is 
possible that these analytes may not be available to biota. All the analytes 
detected in filtered samples were also detected in the unfiltered samples, 

7,1.4 Exposure Assessment Exposure assessment is the process of estimating or 
meas~ring the amount of an ECPG to which an ecological receptor may be exposed. 
The following sections briefly describe how contaminant exposures were estimated 
or measured for wildlife, terrestrial plants, terrestrial soil invertebrates, and 
aquatic receptors at Site 14. The contaminant pathway model (Figure 7 -1) 
provides a summary of the potential exposure pathways that exist at Site 14 for 
each group of receptors. Additional detail regarding exposure assessment is 
provided in Chapter 24.0 of the GIR (ABB-ES, 1996a). 

7.1.4.1 Calculation of EPCs Maximum and average EPCs were chosen for all ECPCs 
in surface soil, surface water, sediment, and groundwater to evaluate exposures 
to receptors. Maximum EPGs represent the highest concentration of an analyte 
that ecological receptors could potentially encounter at the site, whereas 
average EPGs represent typical site concentrations, When the sample size is 
greater than or equal to 10, the maximum EPC is equal to the lesser of the 
maximum detected concentration or the 95th percent DCL calculated on the log
transformed arithmetic mean (DSEPA, 1992c). When the sample size is less than 
10 (which is the case for all Site 14 media), the maximum EPC is equal to the 
maximum detected concentration because the 95th percent DGL can not be estimated 
accurately. The average of all samples is used to represent the average EPG 
unless it exceeds the maximum EPC, in which case the maximum EPG is used for both 
scenarios. The average of all concentrations assigns a value of one-half of the 
sample quantitation limit to all samples in which the analyte is not detected, 
Surface water EPCs used to estimate ingestion risks to terrestrial wildlife are 
equal to the greater of the maximum EPC for either filtered or unfiltered 
inorganic analytes (i.e., the most conservative approach was used), 

Maxirr.um and average EPCs are presented in Tables 7-2 through 7-5 for surface 
soil, surface water, sediment, and groundwater. A tiered approach was used to 
efficiently evaluate exposure and risk at Site 14; if no risk was calculated from 
exposure to the maximum EPG, then average exposure scenarios were not evaluated, 

CEC-OU5 RI 
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Frequency 
Analyte of 

Detection 2 

Volatile Organic Com~ounds (pg/ll 

Toluene 1/3 

Ex~losive Coml!ounds (pg/l) 

1,3,5-Trinitrobenzene 1/3 

Unfiltered Inorganic Analy:tes (pg! 1) 

Aluminum 2/3 

Barium 3/3 

Beryllium 2/3 

Calcium 3/3 

Chromium 2/3 

Cobalt 1/3 

Iron 3/3 

Magnesium 3/3 

See notes at end of table. 
- - --

Table 7-5 
Ecological Contaminants of Potential Concern in Site 14 Groundwater' 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Flonda 

Average 
Region IV 2 Times 

Range of Range of of Chronic 
Average Contaminant 

Detection Detected Detected Water Background of Ecological 
limits Concentrations Concentra- Quality Concentra- Concern?6 

tions3 Screening tions 
Values4 

1 to 2 9 9 175 NA NOll 

0.2 to "1.62 (1.62,1.61) 1.62 NA NA Yes 
0.26 

200 578 to 107 ,230 3,900 1287 776 Yes 

(13,100 J, 1,360 J) 

200 7,6 to 232 16.6 NA 41 No13 

5 2.1 to 1°3 4 2.7 0.53 NA Yes 
(3.5 J, 3.2 J) 

5,000 230 to 3,870 1,890 NA 380 N0 14 

10 2.1 to 1°6.9 4.5 15 11 70 No",13 

(11.6, 2.2) 

50 10 14 (2.3, 50 U) 14 NA NA Yes 

100 786 to 4,960 2,850 1,000 450 Yes 

5,000 477 to 1,180 820 NA 1,288 No 13,14 

- - - - -- --- -~-- ~----

Exposure Point 
Average Concentrations 

of All 
Concentra-

tions7 
Maximumll Average 9 

0.62 1.62 0.62 

2,640 7,230 2,640 

27 3.4 2.7 

21 14 14 

2,850 4,960 2,850 

I 
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Table 7-5 (Continued) 
Ecological Contaminants of Potential Concern in Site 14 Groundwater' 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Average 
Region IV 

Frequency Range of Range of of 
Chronic 2 Times 

Contaminant 
Analyte of Detection Detected Detected 

Water Average 
of Ecological 

Detection 2 Limits Concentrations Concentrat-
Quality Background 

Concern?C 

ions 3 Screening ConcentrationS 

Values4 

Unfiltered Inorganic Analytes lpg/II (Continued) 

Manganese 3/3 15 "21 (25 J, 17 J) to 51 NA 10 Yes 
84.2 

Nickel 1/3 40 "12 (36 J, 40 U) 12 1849 32 No 11,13 

Potassium 3/3 5,000 252 to 1,510 800 NA NA N0 14 

Sodium 3/3 5,000 "6,720 (6,430 J, 8,500 NA 1,150 NO'4 
7,000) to 10,500 

Thallium 1/3 10 "6(6 J, 10 U) 6 4 NA Yes 

Vanadium 2/3 50 2.6 to 109 1 5.9 NA 96 N0 13 

(14.6, 3.6) 

Zinc 1/3 20 "35 (58.9, 20 U) 35 1530 48 NO\3 

Filtered Inorganic Analytes (pg/l) 

Aluminum 1/1 200 "966 (959, 973) 966 12
87 776 Yes 

Barium 1/1 200 "13.3 (13.5, 13.1) 13.3 NA 41 N0
13 

Beryllium 1/1 5 "3.1 (5 U, 3.7 J) 3.1 0.53 NA Yes 

Calcium 1/1 5,000 1°1,260 1,260 NA 380 N0
14 

(1,18DJ,1,340J) 

Cobalt 1/1 50 "14 (2.1 J, 50 U) 14 NA NA Yes 

Iron 1/1 100 1°1,430 1,430 1,000 450 Yes 
(1,41DJ,1,450J) 

Magnesium 1/1 5,000 "519 (515, 523) 519 NA 1.228 N014 

Manganese 1/1 15 "15.2 (15.4, 14.9) 15.2 NA 10 Yes 

Potassium 1/1 5,000 "591 (632, 550) 591 NA NA NO
T4 

Sodium 1/1 5,000 1°6]00 6,700 NA 1,150 N01~ 

(6,730 J, 6,660 J) 

Vanadium 1/1 50 "3 (26, 3) 3 NA 96 N0
13 

See notes at end of table. 

Exposure Point 
Average 

Concentrations 
of All 

Concentrat-
ions7 

MaximumB Average 9 

51.3 842 51.3 

5.2 5.5 52 
I 
I , 

966 966 966 

3.1 3.1 3.1 

14 14 14 

1,430 1,430 1,430 

152 15.2 15.2 

2.8 2.8 2.8 

, 
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Analyte 
Frequency 

of 
Detection 2 

Gener.!!lll Chemistry Imglll 

Total Organic 

Carbon 
1/1 

Table 7-5 (Continued) 

Ecological Contaminants of Potential Concern in Site 14 Groundwater' 

Range of 
Detection 

Limits 

B 

Range of 
Detected 

Concentrations 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 

Jacksonville, Florida 

Average 
of 

Detected 
Concentrations3 

B 

Region IV 
Chronic 
Water 
Quality 

Screening 
Values4 

NA 

2 Times 
Average 

Background 
ConcentrationS 

NA 

Contaminant 
of Ecological 

Concern?6 

NA 

Average 
of All 

Concentra~ 

tions7 

NA 

Exposure POint 

Concentrations 

Maximums Average9 

NA NA 

t Sample locations include CF14MW1S, CF14MW2S, and CF14MW3S A duplicate sample was collected at CF14MW3S A filtered sample and its duplicate were collected at 

CF14MW3S. 

2 Frequency of detection is equal to the number of samples in which the analyte is detected in relation to the total number of samples analyzed. 

3 Arithmetic mean of all samples in which analyte was detected. 

4 U.S. Environmental Protection Agency (USEPA) Region IV Waste Management Division Chronic Freshwater Quality Screening Values based on the Water Quality Standards 

Units Screening List (US EPA, 1995a). 

5 Background sample locations include. CFBKMW1 S, 28, 48, 480, 58, 75, and as. Two times the arithmetic mean of inorganic background concentrations were used to 

screen Exposure Point Concentrations (ECPCs), 

6 Contaminant of Potential Concern for aquatic receptors. 

7 The average of all concentrations assigns a value of 1/2 the sample quantitation limit to all nondetects. 

B Maximum Exposure Point Concentrations (EPCs) are equal to the maximum detected concentration. The 95th percent upper confidence limit was not calculated because 

there are fewer than 10 samples In the data set. 

S Average EPCs are equal to the arithmetic mean of all concentrations. If the arithmetic mean of all concentrations is greater than the maximum EPC, then the maximum 

EPC was used instead. 

10 This value was obtained after averaging a duplicate pair. 

11 MaXimum analy1e concentration is below the USEPA Region IV chronic surface water screening value 

12 Criterion is based on a pH of 6.5 to 9 (USEPA, 1988a). 

13 Maximum detected concentration less than background value. Unfiltered background groundwater concentrations were used to screen ECPCs for both filtered and 

unfiltered metals. 

H Analyte is an essential nutrient, and is not considered toxic except at high concentrations. 

15 Screening value for hexavalent species of chromium. 

18 Hardness-dependent criterion based on an estimated hardness concentration of 25 mg calcium carbonate (CaC03 ) as recommended by USEPA (57 FR 60848, 1992) (a 

site-specific hardness value of 8 mg/ I CaC03 was calculated using mean calciUm and magnesium concentrations [Greenberg et ai, 1992]) 

Notes; Jig/l == micrograms per liter. 

NA == not available. 

J = estimated value. 

U == Qualltier for nondetected values. Concentration value provided is the detection limit for that sample. 

mg/ I = milligrams per liter 



7.1.4.2 Terrestrial Wildlife Exposure routes for wildlife receptors include 
direct or indirect ingestion of soil, surface water, sediment, and ingestion of 
contaminated food, The actual amount of an ECPC taken in by wildlife species 
depends on a nwnber of factors that can be obtained from the literature to 
estimate a potential dietary exposure (PDE). In calculating the PDE, wildlife 
species considered representative of the trophic guilds at the site are 
identified, quantitative exposure parameters are developed, and bioaccumulation 
through the food chain is considered. 

Representative wildlife species were selected for evaluation in food-chain models 
that estimate contaminant exposures to wildlife species respective to their 
position in the food chain. Contaminant exposures for terrestrial wildlife are 
related to the foraging characteristics of the species; therefore, terrestrial 
receptors were chosen to represent the trophic levels typically found in 
southeastern flatwoods and disturbed upland communities. Below is a listing of 
the representative wildlife species (sununarized in Table 7-6) selected for 
evaluating surface soil and food-chain exposures at Site 14. 

CEC·QV5 RI 
ASW 10.97 

Short-tailed shrew (Blarina brevicauda). The short-tailed shrew finds 
suitable habitat in forests, fields. marshes, and brush. It primarily 
feeds on earthworms, snails, centipedes, insects, small vertebrates, 
and slugs (DeGraaf and Rudis, 1986). Relative to other small mammals, 
insectivorous species may receive high doses of contamination as a 
result of their voracious appetite relative to their small body size 
and the ability of their prey items to accumulate constituents. The 
shrew represents small mammal omnivores found in all portions of 
Site 14. 

Rufous-sided towhee (Pipilo erythrophthalmus). The towhee inhabits 
dense brushy cover in woodland edges and is an omnivorous bird that 
forages in the leaf litter of the forest floor for insects, seeds, and 
fruits (DeGraaf and Rudis, 1986). The horne range of the towhee is 1.5 
acres. The towhee represents avian omnivores found in forested areas 
at Site 14. 

American woodcock (Scolopax minor). The woodcock is a vermivorous 
(i. e., feeding primarily on earth'i...;orms) bird that inhabits areas of 
fertile, moist soil. These areas include open pastures, cultivated 
fields, and stream banks (DeGraaf and Rudis, 1986). The \wodcock 
represents avian receptors found in all areas of Site 14. 

Red fox (Vulpes vulpes). This omnivorous mammal prefers open woodlands 
and grassy fields, and is most active at dawn, dusk, and night. It is 
an opportunistic forager, feeding on small mammals, birds, amphibians, 
reptiles, and invertebrates, as well as berries and other fruits (Burt 
and Grossenheider, 1976). The horne range for the red fox is approxi
mately 1,700 acres. The red fox represents predatory marrunals at 
Site 14. 

Great horned owl (Bubo virginianus). The great horned 01..;1 is primarily 
a nocturnal hunter of small mammals. Its habitat includes low, wet" 
deep woods and heaVily wooded swamps often near open country where it 
may hunt for its primary prey items consisting of small mammals and 
birds (DeGraaf and Rudis, 1986). The home range of the owl is 15 

7-27 



Table 7-6 
Ecological Receptors Evaluated at au 5 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station, Cecil Field 

Jacksonville, Florida 

Receptor Evaluated Media 

Surface 

Method of Surface Soil Water and Groundwater 

Evaluation Common Name Scientific Name Sediment 

14 I 15 14 I 15 14 \ 

Food~web Short-tailed shrew Blarina brevicauda ./ ./ ./ 

Modeling Florida water rat Neafiber alieni ./ 

Rufous-sided towhee PipiJo erythrophthalmus ./ ./ ./ 

American woodcock ScoJopax minor ./ ./ 

Red fox VuJpes vulpes ./ ./ ./ 

Raccoon Procyon /otor ./ 

Great horned owl Bubo virginianus ./ ./ ./ 

Great blue heron Ardea herodl8s ./' 

Benchmark Terrestrial plants ./ ./ ./ 

Comparison Soil invertebrates ./ ./ 

Aquatic plants ./ ./ ./ 

Benthic invertebrates ./ ./ ./ 

Amphibians ./ ./ ./ 

Fish 
./ ./ .I 

Toxicity Earthworm Eisenia foetida .I 

Testing Lettuce seed Lactuca sativa ./ 

, Although the aquatic habitat at Site 15 is not suitable for the great blue heron. this receptor was chosen to evaluate 

omnivorous wading bird food-chain exposures to surface water and sediment ecological contaminants of potential 

concern. 

Note. OU 

CEC-OU5.RI 

ASW 10.97 

" Operable Unit 
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acres. 
may be 
tissue. 

The owl represents predatory avian carnivores at Site 14 that 
exposed to contamination via accumulation in mammalian and avian 

Wildlife receptors exposed to surface water and sediment at Site 14 were chosen 
to represent the trophic levels typically found in southeastern wet meadow, 
scrub-shrub marsh I and ditch habitats. The following representative wildlife 
species (summarized in Table 7-6) were selected for evaluating surface water, 
sediment, and food-chain exposures for the Site 14 ERA: short-tailed shre\oJ, 
rufous-sided towhee, red fox, and great horned owl. 

Parameters for quantitatively evaluating exposures to wildlife include body 
weights, food ingestion rates, and relative consumption of food items. Exposure 
asswnptions for each of the representative wildlife species for Site 14 are 
provided in Table 7-7. In addition to these parameters, the species foraging 
habits are considered. 

The Site Foraging Frequency (SFF) considers the frequency a receptor feeds .,ithin 
the site area by estimating the acreage of the site relative to the receptor's 
home range, and by considering the fraction of the year the receptor would be 
exposed to site-related chemicals. By definition, the SFF cannot exceed 1. The 
area of Site 14 (calculated to be approximately 22 acres) is larger than the home 
range for the short- tailed shrew, rufous -sided towhee, and the great horned otoJl. 
Since all representative wildlife species are expected to actively forage at the 
site year round, it is assumed that the SFF for these receptors is 1. 

Wildlife species may be exposed to EGPCs in surface soil, surface water, and 
sediment by incidental ingestion of these media or by ingesting prey items that 
have bioaccumulated these ECPCs. To estimate this exposure, the PDE (or body 
dose) is estimated for all representative wildlife species for each EGPC in all 
media according to the equations in Table 24-2 (GIR) and the methodologies 
described in Chapter 24.0 of the GIR (ABB-ES, 1996a). 

To estimate the PDE, tissue concentrations of ECPCs in prey items were estimated 
using bioaccumulation factors (BAFs) for surface soil and sediment, or 
bioconcentration factors (BCFs) for surface water. BAFs and BGFs for most 
receptors were extrapolated from literature values or estimated using regression 
equations from scientific literature. Based on the lack of scientific data for 
VaG bioaccumulation and evidence provided in several reference materials (Suter, 
1993; ~aughan, 1993), an assumption was made that VOCs do not bioaccumu1ate in 
prey tissue. The general approach used to select BAFs for plants, invertebrates, 
small mammals, small birds, and semiaquatic receptors is presented in Table 24-3 
of the GIR (ABB-ES, 1996a)_ 

BAFs for invertebrate and plant prey are defined as the ratio of the ECPC 
concentration in plant or invertebrate tissue (mg contaminant/kg tissue wet 
we.ight.) to the_ ECPC concentration in surface soil (rng contaminant/kg dry weight 
soil) . BAFs reported in the scientific literature for avian and mammalian 
receptors are defined as the reported ratios of ECPC concentrations in the 
tissues of these receptors (mg contaminant/kg tissue wet weight) to the 
concentrations of ECPCs in their food items (mg contaminant/kg tissue wet 
weight). BAFs for each of the ECPCs evaluated at Site 14 are included in 

CEC·OU5 RI 
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Representative Wildlife 
Species 

Short-tailed shrew 
Blarina brev;cauda) 

Florida water rat 
(NeD fiber alleml 

Rufous-sided towhee 
(P;pi/o erythrophthalmus) 

Amencan woodcock 
(Sco!opax minor) 

Red fox 
(Vu/pes vulpes) 

Raccoon 
(Procyon lotor) 

Great blue heron 
(Ardea herod/as) 

See notes at end of table. 
- --

Body 
Weight 

(kg) 

0.017 raj 

0.33 [fJ 

0.039 [hJ 

0.197 [IJ 

4.69 [mJ 

3.99 [nJ 

2.23 ± 
076 [bJ 

- -

Table 7-7 
Exposure Parameters for au 5 Representative Wildlife Species 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Assumed Diet for 
Assumed Diet Water 

Harne 
for Aquatic Food Ingestion Intake 

Reported Diet Terrestrial Exposure 
Exposure Assessment Rate (kg/day) Rate 

Range 
Assessment (% of diet) 

(% of diet) (l/day) 
(acres) 

Earthworms, slugs and snails, 78% Invertebrates 78% Invertebrates 0.0024 [dJ 0.0039 [eJ 0.96 ± 
fungi, insects, and vegetation 12% Plants 12% Plants 0.09 [bJ 
[bJ 10% Soil [bJ 5% Sediment [c] 

Primarily aquatic plants and NA 90% Aquatic plants 0.027 [dJ 0.037 [eJ 0.42 [gJ 
some crayfish [b,g] 8% Aquatic organisms 

2% Sediment[bJ 

30% animals (moths, ants, cat- 65% Plants 65% Plants 0.0071 OJ 0.0067 [kJ 1 5 [IJ 
erpillars, beetles, bugs, spi- 30% Invertebrates 30% Invertebrates 
ders, snails), 70% vegetation 5% Soil [bJ 3% Sediment [c] 
(seeds of weeds, grasses, and 
berries) [h,iJ 

Primarily earthworms and in- 80% Invertebrates NA 0.02 OJ 0019 [kJ 80.1 ± 
sects with some plants [b] 10% Plants 68.2 [bJ 

10% Soil [bJ 

Small mammals, birds, and in- 57% Small mammals 57% Small mammals 024 [dJ 0040 [eJ 1,727 ± 

vertebrates, as well as berries 20% Invertebrates 20% Invertebrates 339 [bJ 
and other fruits [b] 10% Small birds 10% Small birds 

10% Plants 10% Plants 
3% Soil [bJ 2% Sediment [cJ 

Mostly fleshy fruits, nuts NA 93% Aquatic organ- 0.214 [dJ 0.344 [eJ 385 [oj 
acorns, corn; also frogs, cray- isms 
fish, and insects rb] 7% Sediment [c] 

Mostly fish; some amphibians, NA 98% Aquatic organ- 0.401 0101 [kJ 1.5 [pi 
crustaceans, and birds Ib] isms 

2% Sediment Ie] 

- -- - - - - - - -- - ----
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Table 7-7 (Continued) 
Exposure Parameters for au 5 Representative Wildlife Species 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Representative 
Body Assumed Diet for Assumed Diet for Aquatic 

Food Ingestion 
Water 

Home Range 
Wildlife Species 

Weight Reported Diet Terrestrial Exposure Exposure Assessment 
Rate (kg/day) 

Intake Rate 
(acres) 

(kg) Assessment (% at diet) (% of diet) (t/day) 

Great horned owl 1.59 [b] Mostly rabbits; also mice, rats, 80% Small mammals BO% Small mammals 0079 U] 0080 [k] f 5 [r] 
{Bubo virginianusl chipmunks, weasels, squirrels, 19% Small birds 19% Small birds 

skunks, birds, bats, snakes, 1% Soil [e] 
frogs, crayfish, perch, grass-
hoppers [q] 

References: 
1a] Mean of means reported for male and temale shrews in summer and fall (USEPA, 1993b). 
[b] Wildlife Exposure Factors Handbook (USEPA, 1993b) 
[c] Sediment ingestion assumed to be roughly 50% of soil ingestion, except for the raccoon. 
[d] Calculated using the mammal equation based on body weight (Wt.) in kg. Food Ingestion (kg/day) :00 0.0687 x Wt osn (kg) (US EPA, 1993b). 
[e] Calculated using the mammal equation based on body weight (Wt.) in kg. Water ingestion (l/day) = 0.099 x Wt 090 (kg) (USEPA, 1993b). 
[f] Burt and Grossenheider (19S0) 
[g] Values for the muskrat used for the Flonda water rat (USEPA, 1993b) 
[hi Terres (1980), 
[i] DeGraaf & Rudis (1986). Rufous-sided towhee home range taken from savanna sparrow average (similar species). 
[j] Calculated using the bird equation based on body weight (Wt.) in kg. Food ingestion (kg/day) :00 00582 x Wt 0651 (kg) (USEPA, 1993b) 
[k] Calculated using the bird equation based on body weight (Wt.) in kg. Water ingestion (l/day) :00 0.059 x wt 067 (kg) (USEPA, 1993b). 
[I] Median of mean weights reported for adult male and female american woodcocks (USEPA, 1993b). 
[m] Average of adult male and female faxes in spring (US EPA, 1993b). 
[n] Median of mean weights for male and female raccoons in Alabama (USEPA, 1993b). 
[0] Average of adult male and female raccoons from May to December (US EPA, 1993b). 
[pI Size of heron feeding territory In summer (USEPA, 1993b). 
[q] Terres (1991). 
[r] Great horned owl home range taken from low end of range in southeast Madison County, New York (Hager, 1957). 

Notes: OU == Operable Unit. t/day:oo liters per day. 
kg :00 kilograms ± :00 plus or minus, 
% :00 percent. NA = not applicable. 
kg/day :00 kilograms per day. 



Appendix A, Table A-S. Invertebrate BAFs for inorganics were calculated based 
on tissue concentrations of worms exposed to Site 15 surface soil (presented in 
Appendix A, Table A-9). 

Bioaccumulation of hydrophobic organics from sediment to biota were estimated 
based on BAFs found in the literature, which are the reported ratio of the ECPC 
in an aquatic invertebrate to the concentration in sediment. Sediment BAFs have 
been identified for 4,4' -DDT and daughter products, and are presented in 
Appendix A, Table A-S. BCFs for surface water were calculated primarily using 
literature values derived from the USEPA Aquatic Information Retrieval (AQUIRE) 
System database (presented in Appendix A, Table A-lO), or by using a regression 
provided in Barnthouse et al. (1988). Many of the ECPCs detected in surface 
water have BCFs less than 300 (Appendix A, Table A-8). An assumption was made 
that bioconcentration of these analytes from surface water to biota is generally 
insignificant (USEPA, 1989a). 

Although indirect exposures to wildlife from groundwater ECPCs exist, this 
exposure pathway is not a significant route of exposure (compared to dietary 
exposure) and is unlikely to result in risk. Consequently, risks to wildlife 
from exposure to groundwater ECPCs were not evaluated at Site 14. 

The PDEs calculated from exposure to Site 14 surface soil, surface water, and 
sediment ECPCs for each receptor and the exposure assumptions used in calculating 
the PDEs are presented in Appendix B, Tables B.14-22 through B.14-24. 

7.1.4.3 Terrestrial Plants and Invertebrates Terrestrial plants and soil 
invertebrates may be exposed to ECPCs via direct contact with and root uptake 
(plants) or ingestion (invertebrates) of ECPCs measured in Site 14 surface soil. 
For the purposes of the au 5 ERA, exposures to terrestrial plants and inverte
brates are assumed to occur wi thin the top 1 foot interval of surface soil. 
Wetland plants may also be exposed to groundwater in areas where groundwater is 
within 1 foot of the ground surface. 

7.1.4.4 Aquatic Receptors Aquatic organisms may be exposed to ECPCs via direct 
contact with surface water, sediment, and groundwater from the shallm . .,r surficial 
aquifer. The aquatic organisms most likely to experience adverse effects from 
exposure to groundwater ECPCs are benthic species (i.e., those species in close 
contact with sediment as groundwater discharges to surface water). Aquatic 
organism exposures to the full concentrations of analytes in groundwater are 
considered in the Site 14 ERA; however, this exposure assumption may be overly 
conservative because concentrations of analytes may attenuate before the 
groundwater discharges to a surface water body. 

7.1.5 Ecological Effects Assessment The assessment endpoints of the ERA are 
presented in Paragraph 7.1.2.4 for receptor groups most likely at risk at 
Site 14. The measurement endpoints used to gauge the success of the assessment 
endpoints, and the methods used for identifying and characteri7.ine ecological 
effects for ECPCs in surface soil, surface water, sediment, and groundwater are 
described in the following sections, and in greater detail in Chapter 24.0 of the 
GIR (ABB-ES, 1996a). 

7.1.5.1 Surface Soil Wildlife receptors, terrestrial plants, and terrestrial 
invertebrates are potentially exposed to ECPCs detected in surface soil at 
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Si te 14. The measures of adverse ecological effects for these receptors are 
discussed separately. 

Terrestrial Wildlife. Because no long-term wildlife population data are 
available at NAS Cecil Field, a direct measurement of the survival and 
maintenance of wildlife populations at Site 14 is not possible. The literature
derived results of laboratory toxicity studies that relate the dose of a 
contarr.inant in an oral exposure wi th an adverse response to growth, reproduction J 

or survival of a test population (avian or mammalian species) were used in food
web models as a measure of the assessment endpoint. wildlife ingestion toxicity 
data are presented in Appendix A, Table A-II. 

For each ECPC identified and each representative wildlife species selected, two 
reference toxicity values (RTVs) are identified. A lethal RTV represents the 
threshold for lethal effects and is based on the lethal oral dose to 50 percent 
of a population (LDsa) (oral dose [in mg/kg body weight-day] lethal to 50 percent 
of a test population). The lethal RTV is equal to one-fifth of the lowest 
reported LDso (i.e. I RTV=O.2 LDso) for the most closely related test species; this 
is considered to be protective against lethal effects for 99.9 percent of 
individuals in a test population (USEPA, 1986). A sublethal RTV is selected to 
represent a threshold body weight-normalized dose for adverse effects related to 
reproduction or growth. A summary of RTVs selected from the ingestion toxicity 
data are provided in Appendix A, Table A-12. More detail regarding how these 
RTVs are derived and what they represent is provided in Chapter 24.0 of the GIR 
(ABB-ES, 1996a). 

If neither lethal nor sublethal toxicity information were available for an ECPC 
for a taxonomic group, no RTVs were identified and risks associated Ivith the 
predicted exposure for the respective ECPC were not quantitatively evaluated. 
However, the absence of specific data for a taxonomic group does not imply that 
there is no anticipated toxicological effect associated with contaminant exposure 
by these receptors; therefore, potential risks to these taxonomic groups are 
qualitatively discussed in Subsection 7.1.7, Uncertainty Analysis. 

Terrestrial Plants and Invertebrates. Site-specific toxicity data for plants and 
invertebrates are not available for Site 14; therefore, the results of toxicity 
studies from the literature that relate the sailor groundwater concentrations 
of a contaminant with an adverse growth, reproduction, or survival effect on a 
test population are used as a measure of the assessment endpoint. These study 
results are summarized in Appendix A, Tables A-13 (plants) and A-14 (inverte
brates) . 

7.1.5.2 Surface Water and Sediment Hildlife receptors and aquatic organisms are 
potentially exposed to ECPCs detected in surface water and sediment at Site 14. 
The measures of adverse ecological effects for these receptors are discussed 
separately. 

Wildlife Receptors. 
each representative 
graph 7.1.5.1. 

Lethal and sublethal RTVs were identified for each EePG for 
wildlife species, as previously described in Para-

Aquatic Receptors. Risks to aquatic receptors exposed to surface water and 
sediment were evaluated by comparing benchmarks to exposure concentrations. 
Surface water RTVs selected for comparison to surface water exposure concentra-

CEC-OU5 RI 
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tions include State of Florida Surface \\fater Quality Standards (Florida 
Administrative Code 62-302; Florida Legislature, 1995), Federal Ambient Water 
Quality Criteria (A\\fQC) (USEPA, 1991e; USEPA, 1988b), and USEPA Region IV Water 
Quality Criteria (USEPA, 1995b). Additional aquatic toxicity information for 
surface water ECPCs was obtained from searches of the USEPA AQUIRE database 
(USEPA,199he). Data obtained from the AQUIRE database are included in Appendix 
A, Table A-iS. 

Sediment benchmarks selected for comparison to detected sediment concentrations 
included National Oceanic and Atmospheric Administration (NOAA) Effects Range-Low 
(ER-L) and Effects Range-Median (ER-M) sediment guidelines (Long et a~., 1994), 
USEPA Sediment Quality Guidelines based on equilibrium partitioning (USEPA, 
1988c; USEPA, 1993c), Ontario Ministry of the Environment (OME) Lowest Effect 
Level (LEL) provincial sediment quality guidelines (Persaud et al., 1996) and 
State of Florida Sediment Quality Assessment Guidelines (FDEP, 1994). 

7.1.5.3 Groundwater Aquatic organisIDs and terrestrial plants are potentially 
exposed to groundwater as it discharges to the surface at Site 14. The measures 
of adverse ecological effects for aquatic organisms and terrestrial plants are 
discussed separately. 

Terrestrial Plants. The results of toxicity studies from the literature that 
relate the concentrations of a contaminant in solution with adverse plant growth, 
reproduction, or survival effects of a test population were used as a measure of 
the terrestrial plant assessment endpoint. These study results are summarized 
in Appendix A, Table A-13. 

Aquatic Receptors. The selected assessment endpoint for aquatic receptors at 
Site 14 is the survival and maintenance of amphibian, invertebrate. and aquatic 
plant populations. Adverse effects to aquatic populations from exposure to 
groundwater ECPCs were estimated by comparing exposure concentrations with the 
surface water benchmarks mentioned in Paragraph 7.1.5.2. 

7.1.6 Risk Characterization Using the assessment process described in 
Subsection 7.1.5, risks were characterized for ecological receptors exposed to 
contaminated surface soil, surface water, sediment, and groundwater at Site 14. 

7.1.6.1 Surface Soil Potential risks associated with exposures to ECPCs in 
surface soil at Site 14 are discussed separately for wildlife, terrestrial 
plants, and soil invertebrates. Risks to wildlife are characterized by comparing 
PDE concentrations for each surface soil ECPC 'ivith a respective RTV (estimated 
threshold dose for toxicity). Risks for terrestrial plants and soil inverte
brates are evaluated by comparing toxicity benchmarks to exposure concentrations. 

Terrestrial Wildlife. Risks for the representative wildlife species associated 
with ingestion and bioaccumulation of ECPCs in surface soil and prey items are 
quantitatively evaluated using HQs, which are calculated for each ECPC hy 
dividing the PDE concentration by the selected lethal and sublethal RTV. HIs are 
determined for each receptor by summing the HQs for all ECPCs. Hhen the 
es::imated PDE is less than the RTV (i.e., the HQ < 1), it is assumed that 
chemical exposures are not associated with adverse effects to receptors and no 
risks to wildlife populations exist. For instance, if the maximum PDE is less 
than the lethal RTV, then it is assumed that adverse effects to the survival of 
wildlife populations are unlikely to occur. Similarly. if the maximum PDE is 
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less than the sublethal RTV, then it is asswned that adverse effects to wildlife 
populations related LO growth and reproduction are unlikely to occur. When an 
HI is greater than 1, a discussion of the ecological significance of the HQs 
comprising the HI is completed and risks from exposure to average concentrations 
of ECPCs are evaluated. 

This hazard ranking scheme evaluates potential ecological effects to individual 
organisms and does not evaluate potential population-wide effects. Contaminants 
may cause popUlation reductions by affecting birth and mortality rates, 
immigration, and emigration (USEPA, 1989a). In many circumstances, lethal or 
sublethal effects may occur to individual organisms with little population or 
community level impacts; however, as the nwnber of individual organisms 
experiencing toxic effects increases, the probability that popUlation effects 
will occur also increases. The number of affected individuals in a population 
presumably increases with increasing HQ or HI values; therefore, the likelihood 
of popUlation level effects occurring is generally expected to increase 'iITi th 
higher HQ or HI values. 

The lethal and sublethal HQs and HIs calculated based on maximum EPCs for each 
representative wildlife species are provided in Appendix B, Table B14. 25; a 
summary of risks to representative wildlife receptors is provided in Table 7-8 
for maximum and average EPCs. Lethal and sublethal summary HIs for the rufous
sided towhee, american woodcock, red fox, and the great horned owl exposed to 
maximum surface soil ECPCs were less than 1. The lethal and sublethal effects 
HIs for the short-tailed shrew were 1.4 and 1.2, respectively, based on maximum 
EPCs. Vanadium was a primary contributor, contributing HQs of 0.86 and 0.61 to 
the lethal and sublethal HIs, respectively. In addition, aluminum contributed 
a sublethal HQ of 0.51 under maximum EPC. 

These results are based on effects to individual organisms. With respect to the 
aSsessment endpoint selected (i.e., substantial reduction in small mammal and 
bird subpopulations from reproductive impairment due to phthalate esters, 
alwninum, and copper) none of the contaminants identified were primary risk 
contributors because the HQs for these analytes were all below 1. Therefore, 
popUlation effects appear to be negligible. 

Terrestrial Plants. Risks for terrestrial plants were evaluated by comparing the 
selected phytotoxicity benchmarks to maximum and average exposure concentrations. 
The results of this evaluation for Site 14 surface soil are presented in 
Table 7-9. Maximwn concentrations of alwninum l chromiwn, and vanadiwn exceed 
their respective plant RTVs (Table 7-9); in addition, the maximum concentration 
of copper also exceeds its phytotoxicity benchmark. Phytotoxicity benchmarks are 
not available for TRPH. 

The phytotoxicity benchmarks used for aluminum, chromium, copper, and vanadium 
were obtained from Will and Suter (1994) and were derived to represent the 10th 
percentile of the Lowest Observed Effects Concentrations (LOECs) fur growth and 
yield endpoints, Since the number of aluminum: chromium, copper, and vanadium 
studies included in the authors' review was less than 10 (n=l, n=7, n=3, and n=2, 
respectively), the phytotoxicity benchmarks are equal to the lowest LOEC, and a 
confidence level of IIlow" was assigned by Will and Suter to these benchmarks. 
Furthermore, some of the plants used in the laboratory studies for chromium are 
particularly sensitive species (e.g., lettuce, tomato, oats, soybean), therefore, 
risks to wild plants may be overestimated. \hll and Suter (1994) suggest that 
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Table 7-8 

Results of Food-Web Modeling for Site 14 Surface Soil, Sediment, 

and Surface Water and Terrestrial Wildlife Risk Summary' 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Reid 

Jacksonville, Florida 

Lethal Sublethal Lethal 
Sublethal 

Media Evaluated Effects from Effects from Effects from 

Exposure to Exposure to 
Effects from 

Exposure to 
Primary Risk 

Exposure to Contributors 

Ecological Receptor Maximum Maximum Average EPCs 
Average 

EPes EPes EPes 

Surface Soil 

Short-tailed shrew 1 4 1.2 0.52 038 Vanadium 

Rufous-sided towhee 0.14 0.23 NE NE NA 

American woodcock 0.058 0.095 NE NE NA 

Red fox 00023 0.002 NE NE NA 

Great horned owl 0.011 0.017 NE NE NA 

Sediment .nd Surface Water 

Short-tailed shrew 0.043 0.031 NE NE NA 

Rufous-sided towhee 0.00037 0.00018 NE NE NA 

Red fox 00000026 0.0000019 NE NE NA 

Great horned owl 0.0000059 0.00000084 NE NE NA 

, Summary of Tables B.14-25 through B.14-27 in Appendix B; values shown are hazard indices. An index less than 1 is 

Iflterpreted to be an acceptable risk. 

Notes: 

CEC·OUS.RI 
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EPC == exposure point concentrations. 

NE == not evaluated. 

NA == not applicable. 
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Table 7-9 
Site 14 Surface Soil Terrestrial Plant and Invertebrate Risk Summary 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Flonda 

Exposure Point RTV 
RTV Exceeded?3 

Analyte Concentrations' (by Maximum/by Average) 

Maximum I Average Plane I Invertebrate2 Plant \ Invertebrate 

S.mivolatil. Organic Com~ound6 [mglkgj 

Butyl benzyl phthalate 1.7 0.42 200 478 No/No No/No 

Di-n-butylphthaiate 9.0 6.0 200 478 No/No No/No 

his (2 -Ethylh exyl) phth al ate 1.3 0.33 > 1,000 478 No/No No/No 

P~sticides and PCBs (mg/kg) 

Endosulfan II 0.0006 0.0006 4> 1 ,000 '1 No/No No/No 

Inorganic Ana1lltes (mg/kg) 

Aluminum 8,510 2,770 50 NA Y~~JY~S NA 

Chromium 79 2.8 1 50 Yes/Yes No/No 

Copper 163 26 100 30 Yes/No Yes/No 
Nickel 1.3 13 30 400 No/No No/No 

Vanadium 9.1 2.8 2 NA Y~sJYes NA 

General Chemistry (mg/kg) 

Total recoverable petroleum 93 44 NA NA NA NA 
hydrocarbons 

1 Exposure Point Concentrations (EPCs) are presented in Table 7-2. The maximum EPCs are equal to the maximum 
detected concentration. Average EPCs are equal to the mean of concentrations. When the mean is greater than the 
maximum exposure pornt concentration. the maximum exposure concentration was used. 
2 Plar.t and Invertebrate RTVs are presented in Appendix A, Tables A-13 and 14 (respectively). Generally. the plant RTVs 
are the lowest observed effect concentration from among plant growth studies on plants In solid media. and invertebrate 
RTVs are the lowest lethal concentration to 50 percent of test population (14-day soil test on Eisenia foetida) from among 
chemicals in the same chemical class (applies to organic compounds). A conservative factor of a 2 was applied to 
invertebrate RTVs; the resultant value should be protective of 99.9 percent of the population from lethal effects (U.S. 
EnVironmental Protection Agency, 1986) 
3 Comparison shown is maximum EPC to RTV/average EPC to RTV. 
4 Values for Endosulfan J were used as surrogates. 

Notes: 

CEC-OU5 AI 
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RTV ::: reference toxicity value. 
mg/kg ::: milligrams per kilogram. 
> ::: greater than. 
PCB::: polychlorinated biphenyl. 
NA ::: not applicable. 

::: shading indicates exceedances. 
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the derived benchmarks are conservative means for estimating population- or 

cornmuni:.y-level impacts, 

Both the maximum and background concentrations of aluminum, chromium, and 

vanadium in Site 14 surface soil exceed their phytotoxicity benchma.rks, HmoJever, 

no observations of stressed vegetation were evident at Site 14 during the 

September, 1995 habitat characterization. It is possible that concentrations of 

these analytes in Site 14 surface soil are not related to waste activities at the 

site, and that terrestrial plants may not be at risk. 

These results suggest that individual plants could potentially suffer adverse 

grow-::h and reproductive effects from exposure to maximum concentrations of 

aluminum, chromium, copper, and vanadium in soil at Site 14. However, maximum 

concentl."ations of chromium and vanadium only slightly exceed their phytotoxicity 

benchmarks. In addition, the conservative nature employed in selecting 

phytotoxicity benchmarks combined with the relative amount of aluminum. chromium, 

and vanadium detected at background levels suggest that plant populations in the 

area of the Site 14 surface soil sampling stations are not likely to be adversely 

impacted from exposure to average site conc~-:.ntrations, Risks to individual 

plants may only be a concern at CF14SS3 (located within 150 feet of the bunker) 

where maximum concentrations of aluminum and copper were detected; however, 

population-level significance (i. e" assessment endpoint selected for this 

receptor class) of the benchmark exceedances are likely to be inconsequential. 

Terrestrial Invertebrates. Risks for terrestrial invertebrates were evaluated 

by compa~ing invertebrate toxicity benchmarks to maximum and average exposure 

concentrations. The results of this evaluation for Site 14 surface soil are 

presented in Table 7 -9. The maximum concentration of copper exceeded its 

benchmark by less than a factor of 6) suggesting that invertebrates may be at 

risk from exposure to copper. Invertebrate benchmark values are not available 

for aluminure, vanadium, or TRPH. Risks to individual invertebrates are only a 

concern at CF14SS3, where the maximum concentration of copper was detected and 

the only benchmark exceedance occurrE:-d. This would indicate that population

level significance based on the benchmark exceedance is likely to be inconsequen

tial, due to the limited areal extent of risks. 

7.1.6.2 Surface Water and Sediment Potential risks associated with the ECPCs 

in Site 14 surface water and sediment are characterized separately for \vildlife 

and aquatic receptors. 

Wildlife Receptors. Risks for the representative wildlife species associated 

with ingestion of surface water, potentially contaminated aquatic life, and 

sediment are evaluated by comparing PDE concentrations from ingestion and 

bioaccumulation of surface water and sediment ECPCs with RTVs (estimated 

threshold for toxicity). Risks are quantified using the HI/HQ approach discussed 

in Paragraph 7.1.6.1. 

The lethal and sublethal HIs and HQs calculated for each of the representative 

wildlife species from exposure to surface water and sediment ECPCs at Site 14 are 

provided in Appendix B, Table B .14- 27. HIs for lethal effects to receptors 

ranged from 0.0000059 for the great horned owl to 0.094 for the short-tailed 

shrew, and HIs for sublethal effects to receptors ranged from 0.00000084 for the 

great horned owl to 0.031 for the short-tailed shrew. S~::lce no lethal or 

sublethal adverse effects to individual wildlife from exposure to m2ximum 
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concentrations of surface 'ioJater or sediment ECPCs are anticipated, no evaluation 
of risk from exposure to average ECPC concentrations 'ivas performed. With no 
risks predicted for individual species, it is highly unlikely that significant 
population-level effects would occur. 

Aquatic Receptors. Risks for aquatic receptors from exposure to surface water 
and sediment at each sampling location were characterized based on a comparison 
of concentrations of ECPCs in these media with RTVs (toxicity benchmarks). 

Surface Water Benchmark Comparison. The comparison, provided in Table 7 -10, 
indicates that surface water concentrations of bis (2- ethylhexyl)phthalate, 
alumir.Uffi, copper, cyanide, and zinc exceed aquatic benchmark values. 

Bis(2-ethylhexyl)phthalate was detected at 3 of 4 surface water sample locations 
at concentrations of 2 Mg/J (CF14SW2 and CF14SW4) and 43 Mg/J (CF14SW1). The 
single detect at CF14SWl exceeds the lowest adverse effect concentration in the 
AQUIRE database (0.89 Mg/J for moorfrog hatchability) by almost two orders of 
magnitude, and the FDEP Class III fresh water standard (3.0 Mg/J for phthalate 
esters) by one order of magnitude. The maximum concentration does not exceed the 
proposed Federal AWQC of 160 Mg/J. A review of the AQUIRE database for bis(2-
ethylhexyl) phthalate (Appendix A, Table A-ls) indicates that the maximum 
concentration exceeds adverse effects concentrations for the water flea, rainbow 
trout, and a species of amphibian. Trout, which are coldwater species of fish, 
do not inhabit the surface waters at Site 14. It is possible that some species 
of freshwater invertebrates and amphibians may be at risk from exposure to bis (2-
ethylhexyl)phthalate at CF14SWl. The origin of bis(2-ethylhexyl)phthalate. 
identified by USEPA as a cornman laboratory contaminant, is not obvi.ous as it 
would not be expected to be a significant component of ordnance disposal by 
demolition, the primary activity identified at the site. 

Maximum exposure concentrations of aluminum for both filtered (585 Mg/J) and 
unfiltered (634 Mg/J) surface water exceed the USEPA chronic ,,,ater quality 
criterion (87 ~g/l) for aluminum and the lowest adverse effect concentration in 
the AQUIRE database (15 Mg/ J. an LC so for trout). A review of the alwninum AHQC 
document (USEPA, 1988b) indicates that the 87 Mg/J criterion is based on an 
endpoint for larval trout, which are among the most sensitive ecological 
receptors with regard to aluminum exposure. However, no salmonids occur in warm 
surface waters at Site 14. A review of the AQUIRE data (Appendix A, Table A-15) 
indicates that many other species that may also be sensitive to maximum and 
average exposure concentrations of aluminum are also cold-water species of fish 
(i.e. trout and bass); other aquatic organisms that cannot tolerate high 
concentrations of aluminum include some species of amphibians and minnows. Most 
other aquatic receptors can tolerate concentrations of aluminum ranging from 150 
to 1,000,000 }J-g/..e. The origin of aluminum found in surface water is not obvious. 
While it may be present as a component of ordnance, it is frequently found at 
other NAS Cecil Field sites above the chronic AWQC and may be a result of 
naturally occurring sources. 

Copper was detected at a maximwn concentration of 10.2 fl-g/.£ in unfiltered surface 
water and 9.6 Mg/l in filtered surface water; these concentrations exceed the 
available guidelines and criteria (4 Mg/J) by factors of approximately 2.5. In 
addition, the detected concentration exceeds the lowest adverse effect 
concentration in the AQUIRE database (1.5 Mg/J for water flea reproduction). A 
review of the AQUIRE database (Appendix A, Table A-ls) reveals that the majority 
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Table 7-10 
Site 14 Surface Water ECPC Toxicity Benchmark Comparison 1 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Flonda 

Exposure Point Concentrations FDEP Class III Fresh USEPA Region IV AQUIRE Lowest Reported 
AWQC' Adverse Effect Analyte 

I 
Water Quality 

(jig/ i) 
Water Quality 

Concentration 5 

Maximum Average Standards'(jig/l) Criteria (jig/i)' 
(jig/ lJ/Test Species 

Volatile Organic Com~ounds {J.tg/lJ 

Acetone 5 2 NA NA NA 550,OOO/water flea mortality 

Semivolatile Organic ComRounds (pgll) 

bl);Ii:8hYlhe~\'1)phthala\. 43 13 3.0 G160 NA O.a9jmoorfrog hatchability 

Pesticides and PCBs (pgl t) -
Endrin 0.0063 0.0063 70.045 70045 70.045 0.007/shrimp 

reproduction 

Unfiltered Inorganic Analytes (pglll 

Aluminum 634 .434 NA '87 '87 15/trout LCso 

Barium 12.9 9.7 NA NA NA B,900/water flea reproduction 

Beryllium 2 2 90.13 105.3 NA 10/guppy mortality 

Copper 10~a . \1.1 "4 "4 "4 1.5/water flea reproduction 

Manganese 44.1 18.5 NA NA NA 280/phytoplankton 
population endpoints 

Vanadium 2.5 2.5 NA NA NA 128/guppy LC" 

Zinc 1)0::' ;lQ.1 "30 1130 "30 17.1/invertebrate 
population endpoints 

Filtered Inorganic Analytes lpg/II 

AlUminum 635 392 NA '87 '87 15/trout LCso 

Banum 12.5 9.7 NA NA NA 8,900/water flea reproduction 

Copper 96 6.9 "4 "4 "4 1 5/water flea reproduction 

Cyanide 10 10 5.2 52 5.2 180/bluegill LC" 

See notes at end of table 
_._-- --_ .. _-- --- -_ .. -- --- -

Result 

Not Exceeded 

Exceeded 

Not Exceeded 

Exceeded 

Not Exceeded 

Not Exceeded 

Exceeded 

Not Exceeded 

Not Exceeded 

Exceeded 

Exceeded 

Not Exceeded 

Exceeded 

Exceeded 

._- ---
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Table 7-10 (Continued) 
Site 14 Surface Water ECPC Toxicity Benchmark Comparison' 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Exposure Point Concentrations FDEP Class II! Fresh USEPA Region IV 
AQUIRE Lowest Reported 

AWQC' Adverse Effect 
Analyle 

I 
Water Quality 

ipg/l) 
Water Quality 

Concentratlon5 Result 

Maximum Average Standards' ipg/ I) Criteria {pgj £)4 
ipg/l)/Test Species 

Filtered Inorganic Analytes lpg/II (Continued) 

Manganese 45.7 18 NA NA NA 280/phyloplankton Not Exceeded 
population endpoints 

Vanadium 2 2 NA NA NA 128/guppy LC" Not exceeded 

ZinC 99.7 ~7A~ 1130 1130 1130 17 1 jinvertebrate Exceeded 
population endpoints 

1 Results of analyses of surface water samples included in Chapter 1.0 of the RIDD (ABB-ES, 1997). Only those analytes selected as aquatic ECPCs in Table 7-3 are 
presented 
2 Florida Department of Environmental Protection (FDEP), Chapter 62-302, Surface Water Quality Standards (Florida Legislature, 1995) 
3 Chronic Federal Ambient Water Quality Criteria (USEPA, 1991e and 1988b), 
.. USEPA Region IV Water Quality Criteria (USEPA, 1995b) 
5 From Appendix A, Table A-15 Only growth, mortality, and reproductive effects to plants, invertebrates, amphibians, and fish were considered, 
6 Proposed criterion, 
7 Value presented in Florida Legislature (1995) and US EPA (1991d, 1995b) (0.0023 Jig/ l) is the final residue value derived to be protective of wildlife; the value shown in 
this risk evaluation is the final chronic value derived to be protective 01 aquatic life, 
B Based on a pH of 6,5 to 9, 
9 Cnterion developed to be protective of human health; was not used to evaluate toxicity to aquatic life, 
10 Insufficient data to develop criterion, Information presented is the LOEL (Lowest Observed Effects Level), 
11 Hardness dependent criterion based on an estimated hardness concentration of 25 milligrams calcium carbonate (CaCO:.) as recommended by USEPA (57 FR 60848, 
1992) (a site-specific hardness value of 13 milligrams per liter CaC03 was calculated using mean calcium and magnesium concentrations [Greenberg et aI., 1992]), 

Notes, ECPC :,,; ecological contaminant of potential concern. 
FDEP = Florida Department of Environmental Protection, 
Ji9/ l = micrograms per liter. 
AWQC = Ambient Water Quality Criteria (guidance criteria established under the Clean Water Act), 
USEPA = U S Environmental Protection Agency 
AQUIRE = Aquatic Information Retrieval. 
NA = Not available 

= concentration exceeds the most conservative toxicity benchmark, 
PCB = polychloflnated biphenyl. 

----



of species (for i....-hich effects data exist) can tolerate higher concentrations of 
copper in water than were detected at Site 14. Few species (including some 
species of trout, minnow, algae, and water fleas) may exhibit adverse reproduc
tive, growth, or survival effects at concentrations less than 10.2 rg/..e. It is 
unlikely that concentrations of copper in Site 14 surface water would cause 
adverse effects to the majority of aquatic organisms at Site 14. 

Cyanide was detected in one filtered sample (CF14SW3DF) at a concentration of 
10 ~g/2. Cyanide was not detected in any other medium. The single detect is 
less than 2 times the FDEP freshwater quality standard, the federal chronic AWQC 
for cyanide. and the USEPA Region IV water quality criterion (all are 5.2 ~g/i), 
and is much less than the lowest adverse effects level presented in ~he AQUIRE 
database (180 ~g/ i), which represents an LC so bluegill test population. A review 
of the cyanide AWQC document (USEPA, 1985a) indicates that the chronic criterion 
is based on a lowered acute value to be protective of brook trout, which are 
among the most sensitive ecological receptors with regard to cyanide exposure. 
No salmonids occur in the limited aquatic habitat provided by Site 14. 
Therefore, it is unlikely that cyanide in surface water is posing a risk to the 
si te I s aquatic receptors. The origin of cyanide is not clear as it is not 
expected to be a component of ordnance or its degradation products. 

The maximum filtered and unfil tered zinc concentrations (99. 7 ~g/ J and 90. 3 ~g/ Y, 
respectively) were both detected at CF14SW2; all other detected concentrations 
of zinc were close in concentration to the AWQC and other standards which are 
based on a low water hardness of 25 mg/l as calciwn carbonate. The adverse 
effects data in AQUIRE indicate that some freshwater invertebrates (i.e., water 
fleas, copopods, cladocerans, and rotifers) are sensitive species to these 
concentrations of zinc. It is possible that zinc may cause adverse effects to 
freshwater invertebrates. 

Based on the results of the surface water analyses, it is possible that if 
detected concentrations are representative, bis(2-ethylhexyl)phthalate at 
CF14SWl, aluminum, copper, and cyanide at CF14SW3, and zinc may cause adverse 
effects to aquatic organisms. However, as is the case with each of these 
analytes, the majority of the adverse effects data suggest that most aquatic 
organisms can tolerate higher concentrations of these contaminants. In addition, 
many of the analytes evaluated are not expected to be related to site disposal 
activities. Although some aquatic organisms (i.e., amphibians) may be at risk 
from exposure to these analytes in surface water, it is unlikely that the limited 
aquatic habitat at Site 14 would support a diverse popUlation of aquatic 
receptors. 

Sediment Benchmark Comnarison. The comparison, provided in Table 7-11, indicates 
that bis (2 - ethylhexyl) phthalate was the only analyte with sediment concentrations 
that exceed aquatic benchmark values; however, the majority of analytes detected 
in Site 14 sediment could not be evaluated for aquatic organism effects because 
tew benchmarks exist. Viewing this as a potential gap in the eV.81 uation , some 
other sources of sediment quality guidelines were reviewed, including the Oak 
Ridge National Laboratory (ORNL) benchmarks (Hull & Suter, 1994) and USEPA Region 
V sediment guidelines for the Great Lakes (Fitchko, 1989). This review suggests 
that concentrations of acetone, most phthalates, phenol, and barium are less than 
benchmarks (or surrogate values based on similar compounds). The maximum 
concentrations of diethylphthalate was approximately 4 times higher than the ORNL 
benchmark. No sediment toxicity data are available for 2-butanone, chlorinated 
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Table 7-11 
Site 14 Sediment ECPC Toxicity Benchmark Comparison 1 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville. Florida 

Exposure Point USEPA NOAA3 

Analyte Concentrations Sediment Quality 
OME 
LEL4 

Maximum I Average Guidelines 2 
ER-L I ER-M 

Volatile Organic Comeounds (mg/kg) 

Acetone 0.008 0.006 NA NA NA NA 

2-Butanone 0.005 0.005 NA NA NA NA 

Semivolatile Organic Comeounds (mg/kg) 

Butyl ben zyJ p hthal ate 1.3 0.47 NA NA NA NA 

1,4-Dichlorobenzene 0.034 0034 NA NA NA NA 

Diethylphthalate 2.4 1.3 NA NA NA NA 

Dimethylphthalate 0.13 0.13 NA NA NA NA 

Di-n-butylphthalate 3.5 28 NA NA NA NA 

bis(2-Ethylhexyl)phthalate 2.1 0.66 NA NA NA NA 

Phenol 0054 0.054 NA NA NA NA 

1,2,4-Trichlorobenzene 0030 0.030 NA NA NA NA 

Inorganic Analytes (mg/kg) 

Aluminum 2.560 1,170 NA NA NA NA 

Barium 3.1 1.6 NA NA NA NA 

Iron 444 214 NA NA NA 20,000 

Manganese 2.4 1.1 NA NA NA 460 

Vanadium 2.4 1.4 NA NA NA NA 

See notes at end of table. 

SQAGs5 

Result 

TEL I PEL 

NA NA No benchmark available 

NA NA No benchmark available 

NA NA No benchmark available 

NA NA No benchmark available 

NA NA No benchmark available 

NA NA No benchmark available 

NA NA No benchmark available 

182 2,647 Exceeds 

NA NA No benchmark available 

NA NA No benchmark available 

NA NA 

NA NA No benchmark available 

NA NA No benchmark available 

NA NA Not exceeded 

NA NA Not exceeded 

NA NA No benchmark available 
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Table 7-11 (Continued) 
I 

Site 14 Sediment ECPC Toxicity Benchmark Comparison' I 

I 

Remedial Investigation 

Operable Unit 5. Sites 14 and 15 

Naval Air Station Cecil Field 

Jacksonville, Florida 

Exposure POint USEPA NOAA' SQAGS' 

Analyte 
Concentrations Sediment Quality 

OME Result 
LEL4 

Maximum ! Average Guidelines2 
ER-L I ER-M TEL I PEL 

General Chemistr:t: (rug/kg) 

Total recoverable 16 9.7 NA NA NA NA NA NA No benchmark available 

petroleum hydrocarbons 

1 Results of analyses of sediment samples Included In Chapter 1.0 of the RIDD (ABB-ES, 1997). Only those analytes selected as aquatic ECPCs in Table 7-4 

are presented. 
2 US EPA, 1988c mean Sediment Quality Criteria adjusted values using 1 percent site-specific total organic carbon. All values represent Final Residue Values, 

3 NOAA Effects Range-Low (ER-L) and Effects Range-Median (ER-M) Sediment Guidelines correspond to the concentration that is protective of 90 percent of 

the population and 50 percent of the population, respectively (Long et ai., 1994). 

4 OME LEL Provincial Sediment Quality Guidelines (Persaud et aI., 1996) correspond to a concentration that can be tolerated by the majority 01 benthic 

organisms. 
5 SQAGs TEL and PEL correspond to the upper limit at the minImal effects range, and the lower limit of the probable effects range, respectively (FDEP, 1994) 

Notes: ECPC = ecological contaminant of potential concern. 

USEPA = U.S. Environmental Protection Agency. 

NOAA = National Oceanic and Atmospheric Administration. 

ER-L = effects range-low, 

ER-M = effects range-median. 

OME = Ontario Ministry of the Environment. 

LEL = Low Effects Level. 

SQAGs = State of Florida Sediment Quality Assessment Guidelines. 

TEL = toxic effect level 

PEL::: probable effect level. 

mgjkg = milligrams per kilogram. 

, 

NA = not applicable, I 

= concentration exceeds the most conservative toxicity benchmark. 



benzenes) aluminum, vanadium, and TRPH. Most of the maximum detected cor.centra
tions of sediment ECPCs were found at CF14SD1; some of the maximum concentrations 
for phthalates were also found at CF14SD3. Risks to individuals are only a 
concern at CF14SD1, where the maximum concentration of bis(2-ethylhexyl)phthalate 
was detected and the only benchmark exceedance occurred. This would indicate 
that population-level significance based on a benchmark exceedance is likely to 
be inconsequential. It is possible that many of these analytes (i.e., acetone, 
2-butanone) aluminum, barium, and vanadium) are not related to identified site 
activity of ordnance disposal. 

7.1.6.3 Groundwater Potential risks 
groundwater are discussed separately 
receptors. 

associated with exposures 
for terrestrial plants 

to ECPCs in 
and aquatic 

Terrestrial Plants. Risks for terrestrial plants were evaluated by comparing 
selected phytotoxicity benchmarks to exposure concentrations in groundwater. The 
results of this evaluation) (Table 7-12») indicate that concentrations of 
filtered and unfiltered aluminum at sample locations CFl4MW2S and CF14HW3S exceed 
the plant RTV for aluminum. The exposure concentrations of all other analytes 
Ivere less than plant RTVs, indicating that adverse effects to plants from 
exposure to these analytes are not likely to occur. A phytotoxicity benchmark 
for groundwater was not available for I, 3,5 -TNB. It should be noted that no 
signs of stress to vegetation in the drainage ditches were observed by ABB-ES 
ecologists during the September 1995 habitat characterization. Furthermore) 
aluminum was detected in surface water at much lower concentrations, suggesting 
that groundwater concentrations are not adversely affecting surface water 
quality. 

Aquatic Receptors. Risks to aquatic organisms are evaluated by comparing 
exposure concentrations to surface water toxicity benchmarks. The results of 
this evaluation (Table 7-13) indicate that filtered and unfiltered concentrations 
of aluminum, cobalt, and iron exceed available aquatic benchmarks. The 
concentrations of cobalt and iron (filtered only) only slightly exceed the most 
conservative benchmarks; furthermore, copper and iron were not detected in 
surface water at Site 14. Therefore, these analytes are not likely to be of 
concern for aquatic receptors. 

Exposure concentrations for both filtered and unfiltered aluminum (ranging from 
578 to 7,230 I'g/Y) exceed the USEPA chronic water quality criterion (87 I'g/Y) for 
aluminum and the lowest adverse effect concentration in the AQUIRE database 
(15 I'g/l, an LC so for trout). As mentioned in Paragraph 7.1.6.2, these criterion 
are based on an endpoint for a species of fish that do not inhabit the warmwater 
systems at Site 14. Although the concentrations detected in groundwater are high 
enough to potentially cause adverse effects to some aquatic receptors if they 
were exposed to the full (i.e.) undiluted) concentration, these concentrations 
do not occur upon discharge to the surface water. 

The results of the risk evaluation for aquatic organism exposures to ECPCs 
detected in groundwater suggest that although concentrations of several analytes 
exceed benchmarks, adverse effects to aquatic organisms are unlikely to occur 
(except possibly from exposure to aluminum). The primary factor supporting this 
conclusion is that the groundwater concentrations of aluminum, cobalt, and iron 
are not detected in surface water. 
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Table 7-12 
Risks for Plants Exposed to Site 14 Groundwater 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Groundwater Concentrations 1 
Plant RTV 

Analyte Plant RTV2 Exceeded?3 

CF14MW1S I I 
(by Maximum/ 

CF14MW2S CF14MW3S/3S0 by Average) 

EXI!!oslve ComE!:0unds ImgllJ 

1,3,S-Trinitrobenzene NO NO 0.00162 NA NA 

Total Inorganic Anaiy:!es imgll) 

Aluminum NO M7~ 7.2:> 0.2 YesjYes 

Beryllium 0.0021 NO 0.0034 0.5 No/No 

Cobalt NO NO 0.ot4 0.06 No/No 

Iron 0.786 4.96 2.81 10 No/No 

Manganese 0.0488 0.0842 0.02t 4 No/No 

Thallium NO NO 0.0055 0.02 No/No 

Fhered Inorganic Analy:!es imgll) 

Aluminum NA NA . O.W;; 02 Ye~fYes 

Beryllium NA NA o o03t 0.5 No/No 

Cobalt NA NA 0.014 0.06 No/No 

Iron NA NA 1.43 10 No/No 

Manganese NA NA 0.0152 4 No/No 

1 Exposure Point Concentrations (EPCs) are presented in Table 7-5. The maximum EPCs are equal to the maximum 
detected concentration. Average EPCs are equal to the arithmetic mean of all concentrations. When the arithmetic 
mean IS greater than the maximum exposure pOint concentration, the maximum EPC was used. 
1 Plant RTVs are presented in Appendix A, Table A-13. Generally, plant RTVs are the lowest observed concentration level 
from plant growth studies conducted in solution. 
3 Comparison shown is maximum EPC to RTV laverage EPC to RTV. 

Notes. 

CEe-OU5 RI 
ASW.10.97 

RTV = reference toxicity value. 
mg/.e = milligrams per liter. 
NA = not available or not analyzed. 
ND = not detected. 

= Shading indicates exceedances 
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Table 7-13 
Site 14 Groundwater ECPC Toxicity Benchmark Comparison 1 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Groundwater Concentrations FDEP Class III 
USEPA Region IV 

Analyte Fresh Water AWQC3 

Water Quality 

CF14MW1 S I CF14MW2S I CF14MW3S!3S0 
Quality Standards" (pg! 1) 

Criteria (ug/1)4 
(pg! 1) 

Ex~losive Com Rounds (pgft) 

l,3,5-Trinitrobenzene NO NO 1.62 NA NA NA 

Unfiltered Inorganic Analxtes (pg/l) 

Aluminum NO .578 7.230 NA '87 '87 

Beryllium 0.0021 NO 3.4 70.13 85 .3 NA 

Cobalt NO NO 14 NA NA NA 

Iron 0.786 4.960 2,8-1'0 1,000 1,000 1,000 

Manganese 0.0488 84.2 21 NA NA NA 

Thallium NO NO 55 76.3 "40 NA 

Filtered Inorganic Analy!es (JIg!l I 

Aluminum NA NA ;)6S NA '87 "87 

Bery)Jlum NA NA 3.1 70.13 8.5.3 NA 

Cobalt NA NA 14 NA NA NA 

Iron NA NA 1,430 1,000 1,000 1,000 

See notes at end of table 
. __ . -

AQUIRE Lowest 
Reported Adverse Effect 

Result 
ConcentrationS (pg!l)! 

Test Species 

80/trout and minnow Not Exceeded 
reproduction 

15/trout LC50 Exceeded 

10/guppy mortality Not exceeded 

11/plkeperch mortality Exceeded 

460jtrout hatchability Exceeded 

280/phytoplankton popu- Not exceeded 
latlon endpoints 

82/green algae growth Not exceeded 

15/trout Leso Exceeded 

i0/guppy mortality Not exceeded 

iijpikeperch mortality Exceeded 

460jtrout hatchability Exceeded 
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Table 7-13 (Continued) 
Site 14 Groundwater ECPC Toxicity Benchmark Comparison' 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Groundwater Concentrations FDEP Class III 
USEPA Region IV 

AQUIRE Lowest 

Analyte 
Fresh Water AWQC' 

Water Quality 
Reported Adverse Effect Result 

CF14MW1S I CF14MW2S I CFI4MW3S/3SD 
Quality Standards2 (pg/l) 

Criteria (pg/ £)' 
ConcentrationS (pg/ t)/ 

(pg/1) Test Species 

Filtered Inorganic Analytes (pgll J {continuedl 

Manganese NA NA 15.2 NA NA NA 280/phytoplankton Not exceeded 
population endpoints 

1 Results of analyses of groundwater samples included in Chapter 1.0 of the RIDD (ABB-ES, 1997) Exposure pOint concentrations are presented in Table 7-5. 
2 Chapter 62-302, Surface Water Quality Standards (Florida Legislature, 1995). 
3 Chronic Federal Ambient Water Quality Criteria (USEPA, 1991e and 1988b). 
4 USEPA Region IV Water Quality Criteria (USEPA, 1995b) 
5 From Appendix A, Table A-i5 Only growth, mortality, and reproductive effects to plants, invertebrates, amphibians, and fish were considered 
5 Criterion based on pH of 6 5 to 9. 
7 Criterion developed to be protective of human health; therefore, the value was not used to evaluate toxicity to aquatic li1e. 
S Insufficient data to develop criterion. Information presented is the LOEL - Lowest Observed Effect Level. 

Notes: ECPC = ecological contaminant of potential concern. 
FOEP = Florida Department of Environmental Protection. 
Jig/l = micrograms per liter. 
AWQC = Ambient Water Quality Criteria (guidance criteria established under the Clean Water Act). 
USEPA = U.S Environmental Protection Agency. 
AQUIRE = Aquatic InfL-dilation Retrieva\. 
NO = not detected. 
~A = not available or not analyzed. 

= concentration exceeds the most conservative toxiCity benchmark 
LCso = lethal concentration to 50 percent of test population 

- - - --- --



7.1.7 Uncertainty Analysis The obj ective of the uncertainty analysis is to 
discuss the assumptions of the ERA process that may influence the risk assessment 
results and conclusions. General uncertainties inherent in the risk assessment 
process and in the OU 5 ERA are included in Table 7-14. 

Specific uncertainties associated with the assessment of risks associated with 
contamination detected at Site 14 include the information below. 

CEC-OU5 R! 
ASW 10 97 

Risks to terrestrial receptors associated with exposure to TRPH in 
surface soil and sediment may have been underes timated. Al though 
selected as an ECPC for these media, TRPH was not evaluated in ~he ERA 
because there are no toxicological benchmarks. However. TRPH was 
detected at low concentrations in surface soil (maximum is 93 mg/kg) 
and sediment (maximum is 16 mg/kg) and, therefore, is not likely to 
cause risk. Low concentrations of TRPH can be the result of na~urally 
occurring organic materials (e.g., pine duff). 

Risks to avian species from dietary exposures may have been under
estimated because bioaccumulation and toxicity data for this taxonomic 
group are generally lacking in the literature. Toxicological data for 
mammals were not used as surrogates due to concerns about extrapola
tions between these two taxonomic groups. As a result, potential risks 
associated with several ECPCs were not evaluated. If the toxicological 
data obtained from studies conducted on mammals were used for 
estimating risks to avian species, then risk estimates for birds would 
be higher because risks would have been quantified for more chemicals. 
It is possible that minimal risks to small birds from exposure to 
vanadium may have been predicted. 

Risks to plants and invertebrates may have been underestimated because 
phytotoxicity and invertebrate benchmarks for several analytes are 
lacking for these receptors. The lack of toxicity data for these 
analytes suggests that either these analytes have not been studied, or 
they are not toxic to plants and invertebrates. 

Risk to aquatic organisms from exposure to analytes detected in 
filtered groundwater samples may have been underestimated. Because no 
filtered background groundwater data were available, unfiltered 
background groundwater data were used to screen ECPCs. As a result, 
barium and vanadium were not retained for the risk assessment. 
However. the concentrations of these analytes detected in groundwater 
are less than available plant and aquatic organism benchmark; 
therefore, adverse effects from exposure to barium and vanadium in 
groundwater are unlikely to occur. 

There is uncertainty associated with using unfiltered surface water and 
groundwater data for evaluating risk to aquatic organisms from exposure 
to inorganic analytes. Risks to aquatic organisms may have been over
estimated because unfiltered groundwater represent the total fraction 
of analytes that occur in the water column, including those that are 
sorbed to particulates and may not migrate to a potential discharge 
point. Furthermore, there is uncertainty associated with the detected 
concentrations of filtered antimony and cyanide in surface water since 
these analytes were not detected in unfiltered samples. 
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Table 7-14 
Potential Sources of Uncertainty in Ecological Risk Assessment 

Remedial1nvestigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville. Florida 

Potential Source I Direction of 
Effect 

Uncertaintie8 Associated with ECPC Selection Process 

Degradation of chemicals not 
considered 

No evaluation of Tentatively 
Identified Compound (TIC) data 

Use of estimated data 

Overestimate 

Underestimate 

Unknown 

Uncertainties Associated with Exposure Assessment 

Food chain assumed to occur at 
site 

Food chain model exposure 
parameter assumptions 

Unknown 

Unknown 

Uncertain occurrence of receptors Unknown 
at sites 

Assumption that receptor species Unknown 
will spend equal time at all habitats 
within home range 

Extrapolation of literature values Unknown 
from test species to representative 
wildlife species 

Consumption of contaminated prey Unknown 

limited evaluation of dermal or Underestimate 
inhalation exposure pathways 

MaXimum exposure scenarios 

See notes at end of table 

CEC-DU5.RI 
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Overestimate 
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J Justification 

RIsk estimates are based on recent chem\cal con
centrations. Concentrations will tend to decrease 
over time from degradation and the formation of 
daughter products. 

Risk was not calculated for potential exposure to 
TICs. 

Using estimated data in the risk assessment may 
over- or underestimate the actual concentration of 
an analyte in site media; therefore, risks may also 
be over- or underestimated. 

Occurrence of the food chain used in the models at 
the sites is unknown. 

Some exposure parameters are from the literature 
and some are estimated. Efforts were made to 
select exposure parameters representative of a 
variety of species or feeding guilds, so that exposure 
estimates would be representative of more than a 
single species. 

Actual occurrence at the sites by receptors consid
ered in the food chain models is uncertain. 

Organisms will spend varying amounts of time in 
different habitats, thus affecting their overall expo
sures. 

Species differ with respect to absorption. metabo
lism, distribution, and excretion of chemicals. The 
magnitude and direction of the difference Will vary 
with each chemical. 

TOXicity to receptors may result in sickness or 
mortality, thus making fewer prey items available to 
predators. Predators may stop foraging in areas 
with reduced prey populations, or discriminate 
against, aT, conversely, select contaminated prey. 

The dermal and inhalation exposure pathways are 
generally considered insignificant due to protective 
fur, feathers, chitinous exoskeletons, and the low 
concentration of contaminants under natural atmo
spheric conditions. However, under certain condi
tions, these exposure pathways may occur. 

It is unlikely any receptor would be exposed concur
rently to maximum concentrations of all ECPCs. 



Table 7-14 (Continued) 
Potential Sources 01 Uncertainty in Ecological Risk Assessment 

Potential Sou rce 

Missing BAF values 

BAF estimation 

Continuous uptake and bioaccuw 

mulation of ECPCs by soil biota 

Bioaccumulatlon of ECPCs in leafy 
portions of plants 

Relative uptake of inorganics by 
different plant speCies 

I 

Uncertainties Associated with Effects 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Direction of 
Effect 

Underestimate 

Unknown 

Unknown 

Overestimate 

Unknown 

I Justification 

BAFs were not available in the literature for many 
compounds and receptor classes (I e., birds); there w 

fore, these gaps result in an underestimate of the 
total exposure to these receptors. 

As many literature values were not available for 
some species and analytes, alternate BAFs were 
derived using other assumptions or regressions 
(Table 7w 7 lists the rationale for the generation of 
alternate BAFs) 

Tissue and organ responses to ECPC uptake were 
represented by a linear function, that is an over~ 
simplification of a more complex systerr. (i.e., tro~ 
phic states and lipid concentrations may affect 
bioaccumulation, or contaminants may only be 
seasonally available). 

Ryan and others (1 9S8) states that compounds with 
log Kcws > 5 are unavailable to plants due to soil 
sorption. Compounds with log Kows > 5 will be 
taken into the roots of plants, but are not easily 
transported into the leafy parts of plants (Briggs et 
aI., 1982; 1983). The surface 5011 ingestion expo~ 
sure model overestimates ECPC exposure via plant 
ingestion to those receptors that only eat the leafy 
portions of plants. 

Estimated plant BAFs for certain inorganics were 
based on BAF data for leafy produce grown in 
sewage sludge. Variability in type of plant and 
substrate may make the chosen BAF values an 
overestimate or underestimate of actual uptake. 

Lack of ingestion toxicity information Unknown Information IS not available on the toxicity of 
contaminants to reptilian species resulting irom 
dietary or oral exposures; as a result, dietary 
exposures to reptiles were not quantitatively evalu~ 
ated In tile au 5 ERA. Assuming the toxicities of 
analytes to mammals and birds are similar for 
reptiles. and to the extent that the dietary expo~ 
sures for reptiles are the same as for the tertiary 
consumers evaluated in the au 5 ERA. an assump~ 
tion can be made that dietary exposures to reptiles 
would result in similar risk levels that were predict~ 
ed for predatory mammals and birds. Since no 
food~chaln risks were predicted to these receptors, 
it is possible that there are no food~chain risks to 
reptiles. However, risks to reptiles remain un
known. 

for reptile species 

See notes at end of table. 
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Table 7-14 (Continued) 
Potential Sources of Uncertainty in Ecological Risk Assessment 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonvine, Florida 

Potential Source I 
Direction of 

Effect 

Use of measurement endpoints Overestimate 

Missing RTV values Underestimate 

Uncertainties Associated with Risk Characterization 

Risk evaluated for individual terres~ 
tnal receptors only 

Effect of decreased prey Item popu
lations on predatory receptors 

Multiple conservative assumptions 

Summation of effects (His) 

Overestimate 

Unknown 

Overestimate 

Unknown 

Notes: ECPC;= ecological contaminant of potential concern. 

GEe-OU5 RI 
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BAF = bioaccumulation factor. 
Kow. = octanol-water partition coefficients. 
> = greater than. 
OU = Operable Unit. 
ERA ;= ecological risk assessment. 
RTVs = reference toxicity values. 
His = hazard indices. 

7-52 

I Justification 

Although an attempt was made to have measure
ment endpoints reflect assessment endpoints, hmit
ed available ecotoxicologlcai literature resulted in 
the selection of certain measurement endpoints 
that may overestimate assessment endpoints. 

Reference toxicity values for certain compounds 
and receptor groups weTe not available, thereby 
underestimating the risk predicted by the summary 
HI. 

Effects on individual terrestrial organisms may 
occur with little population or community level 
effects. However. as the number of affected 
individuals increases, the likelihood of population~ 
level effects increases. 

Adverse population effects to prey items may re
duce the foraging population for predatory recep
tors, but may not necessarily adversely impact the 
population of predatory species. 

Cumulative impact of multiple conservative as
sumptions yields high risk to ecological receptors, 
and may result in risk at background concentra
tions or the prediction of risks when there is no 
potential for adverse effects. 

The assumption that effects are additive Ignores 
potential synergistic Of antagonistic effects. It as
sumes similarity in mechanism of action, which is 
not the case for many substances. Compounds 
may induce toxic effects in different organs or 
systems. 



No sediment benchmarks exist for chlorinated benzenes; therefore, risks 
to aquatic organisms from exposure to these analytes are unknOlm. 

Terrestrial invertebrate exposures to groundwater that is at or near 
the ground surface (i. e. I within 1 foot during high groundwater 
periods) were not evaluated; therefore: risks to terrestrial inverte~ 
brates may have been underestimated. However, terrestrial inverte
brates are most likely repelled by saturated conditions, and probably 
do not inhabit these areas. 

The bioaccumulation factors for terrestrial invertebrates are based 
onsite-specific information from Site 15, which may not be representa
tive of the surface soil conditions at Site 14. 

The origin of the identified risks to ecological receptors is unclear 
as most of the ECPCs are not expected components of the only know~ 
activity at Site 14: ordnance disposal by explosion. 

There is uncertainty associated with utilizing average EPCs, as an 
average concentration based on fewer than 10 samples may not be 
representative of typical site conditions. At Site 14, the average 
concentration is calculated based on fewer than 10 samples for all of 
the media evaluated at this site (surface soil, surface water, 
sediment, and groundwater). 

Two additional surface water samples were collected in July 1997 from 
the ditch surrounding Site 14, in order to further evaluate the site. 
Sample CF14SW3 was analyzed for beryllium, and sample CF14SWl was 
analyzed for bis(2-ethylhexyl)phthalate. Both of the samples ,,'ere non
detects; therefore, no further evaluation is warranted. 

The analytical results for aluminum and copper detected in Site 14 
surface soil samples were statistically compared to concentrations 
detected in background samples, using the Mann-Whitney U-test. It was 
determined that aluminum concentrations detected in background samples 
and Site 14 samples are statistically similar (i.e., from the same 
population). Therefore, risks based on aluminum in surface soil may be 
overestimated, as the aluminum concentrations detected in surface soil 
samples from the site are consistent with background concentrations. 
The statistical analysis of copper detected in site and background 
samples indicated that they were not from the same population. Copper 
was not detected in any of the background samples, and the detection 
limit was less than the lowest detected concentration of copper in the 
site samples. 

7.1.8 Summary of Ecological Assessment for Site 14 Potential risks for 
ecological receptors were evaluated for ECPCs in surface soil, surface water, 
sediment, and groundwater at Site 14. A sununary of the risk findings are 
provided in Table 7-15. 

In general, the potential for ecological risk is minimal to nonexistent. 
Localized potential risks were identified for terrestrial plants and soil 
invertebrates at CF14SS3 as a result of detected concentrations of aluminum and 
copper. However, these risks may be overestimated by an overly conservative 
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Table 7-15 
Site 14 Ecological Risk Assessment Summary 

Remedial Investigatlon 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Medium 
Receptor 

Surface Soil I Surface Water I 
Wildlife Receptors Negligible None 

Terrestrial Plants l Aluminum and copper at NA 
CF14SS3 

Soil Invertebrates 'Copper at CF14SS3 NA 
Aquatic Organisms NA None 
, 

No stressed vegetation observed at Site 14. 
2 Less than twice the benchmark value. 
S Not observed in excess of benchmark value In surface water 

Notes; 

CEC-OU5 RI 
ASW 10.97 

NA 0= not applicable. 
None'" no risk. 
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Sediment 

None 

NA 

NA 
None 

I Groundwater 

NA 
~Aluminum 

NA 
3Aluminum 



benchmark) as the detected concentrations of aluminum are statistically 
comparable to background concentrations. Risks may be overestimated for copper, 
as the maximum detected concentration in surface soil is less than two times the 
plant RTV. In addition, negligible sublethal risks may occur for small mammals 
exposed to surface soil. 

No risks are anticipated for surface water or sediment. Since no risks were 
ident~fied for these media, the potential risk identified for aquatic organisms 
as a result of groundwater discharge is not expected to be realized. 

\-mile risks to terrestrial plants '\vere estimated as a result of aluminum in 
groundwater and aluminum and copper in surface soil, field observations did not 
ident:fy any stressed vegetation. 

7.2 SITE 15. The Site 15 ERA was performed in a manner similar to Site 14. 

7.2.1 Site Characterization Site 15, the Blue 10 Ordnance Disposal Area (and 
former trap and skeet range), is located in the southwestern portion of the 
Yellow Water Weapons Area. The site (shown in Figure 1-4) is situated in a 
remote portion of NAS Cecil Field. No actively used structures exist at the 
site, although several building foundations, burn pads, and a burn chamber 
remain. Site 15 is situated approximately 1,400 feet east of Caldwell Branch, 
which drains into Yellow Water Creek. 

In September 1995, ABB-ES ecologists visited Site 15 to characterize the habitats 
that exist at the site and determine appropriate receptors in support of ~he ERA. 
ABB-ES ecologists walked along transects through the site identifying character
istic flora and fauna for each habitat. Figure 2-9 of the NAS Cecil Field BEAR 
(ABB-ES, 1996b) provides an overview of the habitats present at Site 15. 

The site characterization is divided into four Paragraphs: 7.2.1.1 discusses the 
vegetative cover, 7.2.1.2 characterizes the wildlife habitat, 7.2.1.3 character
izes the aquatic habitat, and 7.2.1.4 provides a summary of rare, threatened, 
endangered, or commercially exploited species that may potentially be found at 
Site 15. 

7.2.1.1 Vegetative Cover Vegetative communities identified at Site 15 include 
mesic and wet slash pine flatwoods) disturbed uplands, mesic and wet mixed 
pine/hardwoods, pine flatwoods with attributes of a dry prairie, floodplain 
swamps with dome swamp characteristics, manmade drainage ditches, and tannin
stained tributaries. The site, which covers approximately 110 acres, is 
dominated by the planted pine habitat. Vegetative communities at Site 15 are 
shown on Figure 2-9 of the NAS Cecil Field BEAR (ABB-ES, 1996b). The water table 
ranges from 1 to 3 feet of the ground surface at Site 15 throughout the year. 
There are no well defined drainage pathways over the majority of Site 15 (other 
than manmade fire ditches that meander throughout the site); several areas were 
described as wet or inundated during the September 1995 site visit. 

Planted pine flatwoods, the dominant habitat found at Site 15, consist of a 
mature canopy of slash pine with an understory varying between a thick shrub 
layer of hollies and unvegetated areas overlain by pine needle duff. The ground 
in the Site 15 flatwoods is dry for the most part; however, an inundated area of 
flatwoods was encountered in the east-central portion of the site. Other species 
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of trees infrequently encountered in the pine flatwoods include red maple (Acer 
rubrum) , live oak (Quercus virginia.na), water oak (Q. nigra), long-leaf pine 
(Pinus australis), laurel oak (Q. laurifolia) , turkey oak (Q. laevis) , scrub oak 
(Q. ilicifo11a) , and bay (Magnolia sp.). Shrubs often found in the understory 
of the planted pine flatwoods of Site 15 include southern bayberry, gallberry, 
and saw palmetto. Herbaceous plants observed in the flatwoods at Site 15 include 
iris (Iris sp.), ragweed, thistle (Clrs1um sp.), sphagnum moss (Sphagnum sp.), 
mullein (Verbascum thapsus) , pitcher plants, dog fennel, water pennywort 
(Hydrocotyle americana), bracken fern (Pteridium aquilinum) , acacia, lichens, 
vervain (Verbena sp.), blue sage (Salvia azurea) , and various graminoids. Two 
species of vines often encountered at the Site 15 pine flatwoods include 
bullbriar greenbriar (Smilax bona-nax) , and muscadine grape. 

The disturbed upland areas were found generally in the area of the asphalt circle 
and onsite where trees had been cleared for offroad vehicles. These areas are 
dominated by graminoids (i.e., grasses and sedges) and other herbaceous plants, 
are sparsely vegetated with shrubs, and generally have no arboreal canopy. The 
only shrub observed in the disturbed uplands at Site 15 was black willow (Salix 
nigra). Herbaceous species found include graminoids, ragweed, fleabane (Erigeron 
sp.), thistle, bracken fern, yellow pea (Cassia sp.), and morning glory (Ipomoea 
cordatotriloba) . Vines observed at the Site 15 disturbed uplands include 
muscadine grape, bullbriar greenbriar, and blackberry (Rubus sp.). 

Mixed pine/hardwood communities were found in two general areas: disturbed 
roadsides and an area in the southern portion of the site bordering a floodplain 
swamp. Because of its proximity to the floodplain swamp, the mixed 
pine/hardwoods in the southern portion of Site 15 contained isolated wet areas. 
Tree and shrub species observed in the mixed pine/hardwoods include slash pine, 
sweetgum (Liquidambar styraciflua) , southern bayberry, red maple, saw palmetto, 
bay, water oak, gallberry, laurel oak, and sweetbay magnolia (Magnolia 
virginiana). Herbaceous species found in these habitats include poison ivy 
(Toxicodendron radicans») ragweed, cinnamon fern (Osmunda cinnamomea) , sedges, 
sphagnum moss, royal fern (Osmunda regalis) , water pennywort, bracken fern, 
acacia, beauty berry (Callicarpa americana), and graminoids. Several vines, 
including bullbriar greenbriar, muscadine grape, and Virginia creeper (Partheno
cissus quinquefolia) were also observed in the Site 15 mixed pine/hardwoods. 

A distinct habitat observed in the western portion of the site was characterized 
as pine flatwoods with attributes of a dry prairie. This area ,vas remote from 
contaminated parts of the site. Dry prairies, in their pristine form. are nearly 
treeless plains with a dense groundcover of grasses, herbs, and low shrubs (often 
saw palmetto) (Florida Natural Areas Inventory Program, 1990). These habitats 
are very similar to mesic flatwoods except that there are far fewer trees in a 
dry prairie due of the relatively high fire frequency (sometimes every 1 to 4 
years) caused either by natural forces or by man. The sparse tree and shrub 
species observed in this habitat include live oak, saw palmetto, gallberry, and 
oLher hollies. lIerbaceous species found in this habitat include reincie.er moss, 
bamboo, white sabatia (Sabatia brevifolia) , yellow star grass (Hypoxis hirsuta) , 
clubmoss, and meadow beauty (Rhexia nutallii). 

Another distinct habitat encountered at Site 15 was characterized as a floodplain 
swamp with dome swamp characteristics. These areas were identified as floodplain 
swamps due to their proximity to Caldwell Branch and Yellow Water Creek (i.e., 
within a few hundred feet of the stream and remote from the contaminated areas). 
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However, because these areas did not border the creeks directly, and because they 
were shallow, somewhat isolated, forested swamps, they fit some of the 
characteristics described by the Florida Natural Areas Inventory Program (1990) 
as a dome swamp. Two such habitats were encountered at Site 15: one in the 
northwestern portion of the site and the other in the extreme southern portion 
of the site, Tree and shrub species observed in these habitats include 
baldcypress (Taxodium distichum), sweetgum, slash pine, red maple, gallberry, 
cedar (Juniperus sp.), and titi (Cyrilla racemiflora). Herbaceous species 
observed in the floodplain swamps with dome swamp characteristics include yellow
eyed grass, thistle, sphagnum moss, royal fern, netted chain fern) spanish moss 
(Til1andsia usneoides) , and water penn~Tort, 

The manmade drainage ditches and tannin-stained first-order tributaries are 
discussed in Paragraph 7.2.1,3 as part of the characterization of aquatic 
habitat. 

7.2.1.2 Wildlife Habitat Characterization The wildlife habitat at Site 15 is 
very similar to the habitat found at Site 14; many or all of the same organisms 
may be expected to be found at these two sites. Few signs of animal life were 
observed by ABB-ES ecologists during the September 1995 site visit; however, 
several birds were observed including pine warbler (Dendroica pinus), white-eyed 
vireo (Vireo griseus) , rufous-sided towhee (Pipilo erythrophthalmus) , American 
crow (Corvus brachyrhynchos). and red- bellied woodpecker (l1elanerpes carolinus) . 
In addition, an eastern box turtle (Terrapene carolina) was found. Other 
terrestrial flora and fauna potentially residing at Site 15 are described in the 
Draft NAS Cecil Field BEAR (ABB-ES, 1996b). 

7,2.1.3 Aquatic Habitat Several aquatic habitats were observed at Site 15, some 
of which provide marginal aquatic habitat whereas others provide healthy aquatic 
habitats that would be utilized by a diverse array of organisms. Some of the 
aquatic habitats at Site 15 include the wet planted pine flatwoods, 'ilTet mixed 
pine/hardwood community, and the floodplain swamp with dome swamp characteris
tics. Other aquatic habitats at Site 15 include manmade drainage ditches and 
first order tributaries (i.e., a tributary that has no other streams feeding into 
it), vlhich drain to Yellm.,-r Water Creek. 

The drainage ditches at Site 15 can be characterized as shallow, narrow (i.e., 
generally 2 feet wide), sandy-bottomed (with detritus), ditches containing water 
with minimal to non-existent flow. The primary purpose of these ditches were for 
fire control during prescribed burns. It is unlikely that these manmade ditches 
provide adequate habitat for a diverse assemblage of aquatic receptors; however, 
the ditches may provide suitable habitat for some species of invertebrates or 
amphibians. There is no obvious drainage pathway for these ditches as they 
traverse the entire site. 

In the area close to a bike path in the southwestern portion of the site, there 
is a ,mRll (roughly 15 feet by 40 feet), grassy-edged pond that is 5 or 6 feet 
deep. This pond contains water throughout the year and has a bottom substrate 
composed of silty sand and organic material. The pond has no obvious inlet or 
outlet, but it is situated near some drainage ditches: it is unclear whether the 
pond is associated with the ditches or is fed by groundwater. 

The tributaries to the Yellow Water Creek and Caldwell Branch are approximately 
10 feet wide, have gently sloping banks. are tannin stained, and have low flow 
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velocity «1 feet per second). Although these streams may not provide adequate 
habitat for most species of fish, it is possible that some small fish, aquatic 
macro invertebrates , and amphibians may inhabit these tributaries. These 
tributaries were encountered at the periphery of Site 15 in the northwestern and 
the extreme southern portions of the site. 

7.2.1. 4 Rare, Threatened, and Endangered Sr .oies No federally listed rare, 
threatened, or endangered species or specie~ <Jf concern are known to inhabit 
Site 15. However, the habitats provided at Site 15 may provide suitaDce habitat 
for several federally or State-listed species. Several species listed by the FDA 
as commercially exploi ted (i. e., cinnamon fern and royal fern) have. been observed 
at Site 15. Other species listed by the FDA as threatened (i.e. J pitcher plant 
and netted chain fern) have also been observe.d at the site. More information 
about the rare, threatened, and endangered species observed at NAS Cecil Field 
is provided in the NAS Cecil Field BEAR (ABB-ES, 1996b). 

7.2,2 Problem Formulation Problem formulation is the initial step of the ERA 
process whereby receptors, exposure pathways, and the assessment and measurement 
endpoints are selected for evaluation. 

7.2.2.1 Identification of Receptors Terrestrial and aquatic flora and fauna 
potentially occurring at NAS Cecil Field are presented in the GIR (ABB-ES, 
1996a). wildlife receptors, including omnivorous small mammals and predatory 
mammals and omnivorous and predatory birds, are expected to be -t'-mnd in the 
terrestrial habitats present at Site 15. Additional terrestri21 receptors 
present at Site 15 would include plants and terrestrial invertebrates. Aquatic 
receptors present at the site and adjacent wetlands would include invertebrates~ 
amphibians, and plants. The flora and fauna observed at Site 15 are discussed 
in the site characterization (Subsection 7.1.1). 

Site 15 is located in a remote portion of NAS Cecil. The site is dominated by 
planted pine flatwoods. The surrounding area is also dominated by mature planted 
slash pine forests and patches of wetland habitats, which comprise a total 
relatively undisturbed area of over 750 acres. The site, as described in 
Subsection 7.2.1, is approximately 122 acres. Habitat conditions vary from wet 
to mesic depending on local topography. The majori~y of the site is dominated 
by mature canopy of slash pine with a mixed understory of hollies and unvegetated 
areas overlain by pine needle duff. 

The diversity and density of avian and mammalian species is dependent on the 
plant communities' species composition, successional stage, and abundance (Allen 
et al. 1996). The planted pine forest would provide habitat for a number of 
insectivorous and granivorous bird species, such as the rufous-sided towhee and 
American woodcock, due to the presence of a well-developed understory. This 
habitat would also attract predatory birds, such as the great horned owl, that 
woule. feed on small birds and small mammals present at the site. Small mammals 
woule likely be less abundant than small birds at Site 15, as most small mammals 
prefer dense herbaceous ground cover, which is absent from the majority of the 
site. The lower density of small mammals may limit the number and frequency of 
predatory mammals that utilize the site to forage for food. 

7.2.2.2 Identification of Exposure Pathways Exposure pathways are identified 
for four groups of ecological receptors (terrestrial wildlife, terrestrial 
plants, terrestrial invertebrates, and aquatic receptors). The exposure pathway 
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includes a source of contamination, potentially contaminated media, and an 
exposure route_ The exposure pathways from the Site 15 waste source to ecologi
cal receptors are depicted in the contaminant pathway model on Figure 7-1. The 
model depicts all potential exposure pathways, however (as discussed in 
Paragraph 7.1.2.2), shading indicates those pathways that are evaluated in the 
ERA for Site 15. 

Terrestrial Wildlife. The wildlife exposure routes that are believed to 
contribute the highest potential contaminant exposures include ingestion of soil 
and food items that are contaminated as a result of accumulation of constituents 
from site media _ Addi tional potential contaminant exposures to wildlife 
receptors may occur from ingestion of chemicals in surface water and sediment. 
As discussed in Paragraph 7.1.2 _ 2, dermal and inhalation exposure path'i'lays are 
not evaluated as part of the Site 15 ERA. Also, potential contaminant exposures 
for reptiles are not evaluated due to a lack of data relating contaminant 
exposures to adverse responses for this group. 

Terrestrial Plants and Invertebrates. Terrestrial plants and soil invertebrates 
may be exposed to contamination in surface soil by direct contact with and root 
uptake (plants) or ingestion (invertebrates) of soil. 

Aquatic Receptors. 
direct contact with 
direct contact with 

Exposure pathways for aquatic receptors at Site 15 
and ingestion of surface water and sediment at Site 
groundwater as it discharges to surface water. 

include 
15, and 

7.2.2.3 Evaluation of Potential Ecological Effects A preliminary review of the 
analytes detected in surface soil, surface water, sediment, and groundwater was 
conducted to focus the ERA for Site 15. The following paragraphs identify the 
types of contaminants that are likely to generate adverse ecological effects. 

The analytes detected in surface soil, surface water, sediment, and groundwater 
are presented in Chapter 4.0 of this report. All of the analytes detected in the 
different media were reviewed and screened against toxicological benchmarks, 
known toxicological properties, background concentrations, and bioaccumulation 
potential. The frequency of detection and types of media in which an analyte was 
detected were also used as screening criteria. This review and screening process 
identified a subset of probable risk drivers, which are presented in the 
following subsections. 

Surface Soil. The VOCs acetone and xylene were detected at low concentrations 
in only one or two samples and are unlikely to pose substantial ecological risks. 
In most samples, PAHs and phthalate ester compounds were detected at concentra
tions that exceeded one part per million_ PAHs and phthalate ester compounds do 
not readily bioaccumulate in ecological food chains; therefore. risks to higher 
trophic-level receptors are unlikely. The primary effects associated with 
exposure to PAHs are chronic reproductive and immunological effects in small 
mammals. The primary effects associated with exposure to phthalate esters are 
chronic reproductive effects to small mammals. Plants and invertebrates exposed 
to P/lJ-Is in surface soil may experience growth stunting and acute survival 
effects, respectively_ Three explosive compounds were detected in surface soil; 
however, they were detected in only one or two samples at relatively low 
concentrations and are linked primarily to ecological risk drivers. The 
pesticides 4,4-DDD: dieldrin; endosulfan II; endrin aldehyde; and methoxychlor 
were detected at low frequencies in Site 15 surface soil. Although these 
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compounds are known to bioaccumulate in terrestrial food chains, the detected 
concentrations are low, and substantial biological uptake is unlikely. Inorganic 
analytes that would most likely affect wildlife populations include aluminum, 
antimony, arsenic, and lead. Literature sources describing sublethal toxicologi
cal effects to wildlife from exposure to antimony were not available. The primary 
effects associated with lead exposure are reproductive and developmental effects 
in small mammals and small birds. These analytes may also cause phytotoxico
logical effects such as reduced seedling establishment, reduced growth, and acute 
toxicity to invertebrates. 

Surface Water. The explosive compounds 3-nitrotoluene, 4-nitrotoluene, tetryl, 
and 1,3,5-TNB were detected in surface water, and other sampled environmental 
media at Site 15. These explosive compounds are not known to bioaccumulate; 
therefore, higher trophic-level exposures are not anticipated to result in 
adverse ecological effects. Avian species appear to be more acutely sensitive 
than small mammals. Chronic reproductive (typically in males), neurological, and 
hematological (anemia) effects have been reported in small manunals. The inorganic 
analytes aluminum and lead were detected in most surface water samples at 
concentrations that exceed screening benchmark values; these appear to pose the 
greatest threat to aquatic receptors. Salmonid fish, such as trout, are believed 
to be particularly sensitive to aluminum and lead exposures, with adverse 
reproductive effects reported at concentrations similar to those detected in 
surface water. However, the aquatic habitat at the site does not support these 
species of fish, and the aquatic receptors that may occur are considerably less 
sensitive than trout. 

Sediment. Only one vac, 2-butanone, was detected in sediment, at a low 
concentration, and is therefore unlikely to pose a threat to aquatic receptors. 
PARs and phthalate esters were detected frequently at elevated concentrations and 
may pose a risk to aquatic receptors, based on toxic effects to cold water 
benthic organisms. 4-nitrotoluene was the only explosive compound detected in 
sediment; however, it was detected infrequently at concentrations unlikely to 
pose a threat to ecological receptors. Pesticides and PCBs were detected in 
sediment at relatively low concentrations; however, they may pose a risk to 
aquatic receptors) based on the sensitivities of cold water benthic organisms. 
Inorganic analytes detected in sediment frequently at elevated concentrations 
include aluminum and lead, both of which can result in lethal toxicity. 

Groundwater. Bis(2-ethylhexyl)phthalate was detected frequently at elevated 
concentrations and could pose a threat to aquatic receptors following discharge. 
The primary toxic effect of bis(2-ethylhexyl)phthalate is reproductive impairment 
in amphibians. Naphthalene was detected in site groundwater; however I it was 
detected in one out of eight samples and is not anticipated to result in adverse 
ecological effects. None of the three explosive compounds detected in 
groundwater (i.e., nitrobenzene, RDX, and 3-nitrobenzene) were detected at 
concentrations sufficient to warrant ecological concerns for discharge to surface 
water. PCBs were detected in one out of eight samples and at low concentrations 
in groundwater. Although these compounds are known to bioaccumulate in aquatic 
foodchains, the detected concentrations and detection frequency are low, and 
substantial uptake is unlikely. No inorganic analytes detected in groundwater 
were identified as posing a substantial threat to aquatic receptors following 
groundwater discharge. 
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7.2.2.4 Identification of Endpoints The assessment and measurement endpoints. 
and COPCs selected for the Site 14 ERA are listed in Table 7-16. Assessment 
endpoints represent the ecological component to be protected, "\oJhereas the 
measurement endpoints approximate or provide a measure of the achievement of the 
assessment endpoint. The general assessment and measurement endpoints selected 
for the Site 15 ERA are listed in Table 24-1 of the GIR (ABB-ES, 1996aj. The 
specific assessment endpoints for the receptor groups most likely at risk at Site 
15 are presented below. 

Wildlife Receptors. Terrestrial wildlife receptors could be exposed to 
contamination in surface soil via both direct (e. g., direct contact and 
incidental ingestion) and indirect (e.g., consumption of contaminated prey) 
exposure pathways. As discussed in Paragraph 7.2.2.3, the contaminants of 
greatest ecological concern in this medium are PAHs, phthalate esters, aluminum, 
antimony, arsenic, and lead. Due to the fact that these contaminants are not 
kno'Wll to bioaccrunulate substantially, small mammals and ground foraging birds are 
anticipated to be at the greatest potential risk. Large predatory mammals and 
birds such as the fox and great horned owl would only forage at the site a 
certain percentage of the time and, without a bioaccwnulation hazard, are 
expected to receive much lower exposure doses than smaller organisms with greater 
site fidelity. The primary adverse effects associated with terrestrial wildlife 
exposure to PARs are reproductive and immunological effects following prolonged 
(i.e., chronic) exposures. Chronic reproductive effects are also associated with 
terrestrial wildlife exposure to phthalate esters, aluminum, antimony, arsenic, 
and lead. Developmental effects in terrestrial wildlife are also associated with 
prolonged exposures to lead. Consequently, the specific assessment endpoints 
selected for terrestrial wildlife at Site 15 is a substantial reduction (i.e., 
greater than 50 percent) in small mammal (e.g., shrew) and bird (e.g., woodcock) 
subpopulations from reproductive impairment due to PARs ~ phthalate esters, 
aluminum, antimony, arsenic, and lead exposures, and immunological effects and 
developmental impairment from PAHs and lead exposure, respectively. 

Semiaquatic wildlife receptors could be exposed to contamination in sediment and 
surface water via both direct (e. g., direct contact and incidental ingestion) and 
indirect (e. g., consrunption of contaminated prey) exposure pathways. As 
discussed in Paragraph 7.2.2.3, the contaminants of greatest ecological concern 
in these media include PARs, phthalate esters. aluminum, and lead. Due to the 
fact that these contaminants are not known to bioaccumulate substantially, small 
mammals are anticipated to be at the greatest potential risk. Exposure to large 
birds and omnivorous mammals, such as the great blue heron and raccoon~ are 
anticipated to be considerably less than to wildlife species with restricted 
foraging ranges. The primary adverse effects associated with semiaquatic wildlife 
exposure to PARs, phthalate esters, aluminum, and lead are similar to terrestrial 
wildlife exposures. The specific assessment endpoints selected for semiaquatic 
wildlife at Site 15 is a substantial reduction (i.e., greater than 50 percent) 
in small mammal (e.g., water rat) subpopulations from reproductive impairment due 
to PARs, phthalate esters, aluminum, and lead exposure. 

Terrestrial Plants and Soil Invertebrates. Terrestrial plants and soil 
invertebrates could be exposed to contaminated surface soil via direct contact, 
root uptake (plants), and incidental ingestion (invertebrates) exposure pathways. 
As discussed in Paragraph 7.2.2.3, the contaminants of greatest ecological 
concern in this medium are PARs, aluminum, antimony, arsenic, and lead. The 
primary adverse effects associated with plant and invertebrate exposure to these 
contaminants are reduced growth, reduced seedling establishment (plants), and 
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Medium 

Surface Soil 

Surface Water 
and Sediment 

Surface Water 

Sediment 

1 Primary ECPCs 

PAHs, phthalate esters, 

aluminum, antimony, 

arsenic, and lead. 

PAHs, aluminum, antimony, 

arsenic, and lead. 

PAHs, aluminum, antimony, 

arsenic, and lead 

Explosive compounds, 

aluminum, and lead. 

Explosive compounds, 

aluminum, and lead 

PAHs, phthalate esters, 

aluminum, and lead 

See notes at end of table 

-' 

Table 7-16 

Endpoints for Ecological Assessment, Site 15 

Receptor 

Wildlife 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 

Jacksonville, Florida 

1 Assessment Endpoint 

Substantial reduction (Le" greater than 

50 percent) in small mammal and bird 

subpopulatlons attributable to reproduc

tive impairment from PAHs, phthalate 

esters, aluminum, antimony, arsenic, and 

lead exposure, and immunological ef

fects and developmental impairment 

from PAHs and lead exposure. 

Terrestrial invertebrates Substantial reduction of invertebrate 

subpopula'bons form acute toxicity due to 

PAHs, aluminum, antimony, arsenic, and 

lead. 

Terrestrial plants 

Wildlife 

AquatiC organisms 

Aquatic organisms 

Substantial reduction of plant sub

populations from reduced growth and 

seedling establishment due to PAHs, 

aluminum, antimony, arseniC, and lead. 

Substantial redUction (Le., greater than 

50 percent) in small mammal sub

populations attnbutable to reproductive 

Impairment and immunological effects 

from phthalate ester, aluminum, and lead 

exposure. 

Reduction of Invertebrate and amphibian 

subpopulations due to explosive com

pound, aluminum, and lead exposure. 

Reduction of invertebrate and amphibian 

subpopulatlons due to PAH, phthalate 

ester, aluminum, and lead exposures 

1 Measurement Endpoint 

Oral contaminant doses (mg/kg BW-day) based on 

measured adverse effects on growth, reproduction, or 

survival (e.g., LDso studies) of mammalian or avian 

laboratory test populations. 

Survival and growth of the earthworm (Eisenia foetida) 

exposed to surlace soil samples in laboratory toxiCity 

tests. 

Germination of lettuce seeds (Laeluca sativa) exposed 

to surface soil samples in laboratory toxicity tests. 

Oral contaminant doses (mg/kg BW-day) based on 

measured adverse effects on growth, reproduction, or 

survival (e.g., LOso studies) of mammalian Of avian 

laboratory test populations. 

Chemical concentrations in surface water (pg/ I) 

associated with adverse effects to growth. reprOduc

tion, surviva\, and biodiversity of aquatiC organisms. 

Chemical concentrations in sediment (pg/kg and 

mg/kg) associated Wittl adverse effects to growth, 

reproduction, and survival of aquatic organisms 
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Table 7-16 (Continued) 

Endpoints for Ecological Assessment, Site 15 

Remedial investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 

Jacksonville, Florida 

Medium I Primary ECPCs I Receptor I Assessment Endpoint I Measurement Endpoint 

Groundwater bis (2 -Ethyl h ex yl) phthalate Aquatic organisms Reduction of invertebrate and amphibian Reduction of invertebrate and amphibian 

subpopulations due to phthalate ester subpopulations due to phthalate ester exposure. 

exposure. 

Notes' mg/kg 0: milligrams per kilogram. 

,ug/kg = micrograms per kilogram. 

)19/1 = micrograms per liter. 

BW = body weight. 

LDso = lethal dose to 50 percent of a test population 

Leso = lethal concentration to 50 percent of a test population. 
~~
~~
 -~ 
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acute toxicity (invertebrates), These contaminants do not bioaccumulate and are 
regulated by most organisms; therefore, chronic effects from exposure to PAHs, 
aluminum, antimony, arsenic, and lead are unlikely. Consequently, the specific 
assessment endpoints selected for plants and invertebrates at Site 14 are the 
protection of plant and invertebrate subpopulations from reduced grmvth) reduced 
seedling establishment, and acute toxicity due to PAHs, aluminum, antimony, 
arsenic, and lead. 

Aquatic Organisms, Aquatic organisms could be exposed to contamination in 
surface water, sediment, and groundwater via incidental ingestion and direct 
contact exposure pathways. As discussed in Paragraph 7.2,2.3, the organic 
contaminants of greatest concern are phthalate esters (sediment and groundwater) 
and explosive compounds (surface water). The inorganic contaminants of greatest 
concern are aluminum and lead (surface water and sediment). Invertebrates and 
amphibians are expected to be at the greatest potential risks. The primary 
toxicological concern associated with invertebrate and amphibian exposure to 
explosive compounds, aluminum, lead, PARs, and phthalate esters are chronic 
reproductive effects. Consequently, the specific assessment endpoints selected 
for aquatic organisms at Site 15 is a substantial reduction in invertebrate and 
amphibian subpopulations due to explosive compound, aluminum, lead, PAHs, and 
phthalate ester exposure. 

The objectives of the ERA are as defined by the specific assessment endpoints 
presented above. However, all potentially si te- related contaminants were 
evaluated in order to provide a more complete assessment of potential ecological 
risks. The measurement endpoints used to gauge the likelihood of population- and 
community-level effects are chemical-specific toxicological benchmark values 
reported in the literature that are based on laboratory-measured survival and 
reproductive effects. Earthworm toxicity tests (soil invertebrate) and lettuce 
seed germination toxicity tests (terrestrial plants) were conducted using Site 
15 surface soil to provide relevant site-related measurement endpoints. 

7.2.3 Hazard Assessment and Selection of ECPCs The hazard assessment includes 
a review of analytical data and selection of ECPCs; the process for selecting 
ECPCs is depicted on Figure 7-2, Detail regarding the ECPC selection process is 
provided in Subsection 7,1,3 of this report and in Chapter 24,0 of the GIR (ABB
ES, 1996a) , Analytical data for Site 15 were evaluated to determine their 
validity for use in risk assessment pursuant to national guidance, Guidance for 
Data Useability in Risk Assessment (Parts A and B) (USEPA, 1992b), 

The background investigation is discussed in Chapter 2.0, and is suwmarized for 
OU 5 in Subsection 7.1.3. Background 'analyte concentrations used in the 
screening process are provided in Chapter 3.0 of the RIDD. The following soil 
sample locations were chosen from the NAS Cecil Field background surface soil 
database for screening surface soil ECPCs based on the soil types found at 
Site 15: CEFBSS6 through CEFBSS8, CEFBSS15, and CFBSS22 through CFBSS27, The 
hAckground groundwater samples used for screening groundwater ECPCs at Site 14 
(listed in Subsection 7.1.3) were also used for screening groundwater ECPCs at 
Site 15, As described in Subsection 7,1,3, the USEPA Region IV surface water and 
sediment screening criteria (USEPA, 1995a) were used for screening surface water, 
groundwater, and sediment ECPCs (for aquatic organisms only). 

As discussed in the GIR (ABB-ES, 1996a) and Subsection 7,1,3, the essential 
nutrients (e.g., calcium, magnesium, potassium, and sodium) were excluded as 
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aquatic and wildlife ECPCs for all media, and iron was excluded as a wildlife 

ECPC for all media. These analytes are considered to be toxic at only extremely 

elevated concentrations. 

7.2.3.1 Surface Soil Forty-seven surface soil samples were collected in July 

1995 at Site 15. An additional 25 surface soil samples were collected in May 

1997 at Site 15. There are differences in the frequencies of detecteu 

concentrations (presented in Table 7-17) because 6 samples were only analyzed for 

PAHs, 1 sample was analyzed for TCL SVOCs only, 1 sample was analyzed for 

nitroarornatics only~ 20 samples were analyzed for TAL lead only, and 9 samples 

were anaiyzed for antimony and arsenic only, The remaining 35 samples were 

analyzed for full TCL and TAL compounds, plus TRPH, TOC, and explosives, Data 

available from analysis of the 72 samples were evaluated in the Site 15 EK~. The 

selection of surface soil ECPCs is presented in Table 7-17. 

Six analytes were not retained in the ERA because they were detected in fewer 

than 5 percent of the samples (i. e., in only one sample), and the detected 

concentrations are not anticipated to cause adverse effects to receptors exposed 

to surface soil. All other organic analytes and TRPH were retained as ECPCs. 

Fourteen inorganic analytes Were also retained as ECPCs because their maximum 

detected concentrations were greater than two times the average of detected 

background concentrations. 

7,2.3,2 Surface Water Three surface water samples (CF15S\H through CF1SSW3) 

were collected in July 1995 at Site 15. Four additional surface water samples 

were collected in May 1997 and analyzed for lead only. All seven samples, 

including one filtered sample, were evaluated in the Site 15 ERA. The selection 

of surface water ECPCs is presented in Table 7-18. 

All the explosives and TRPH detected were retained for consideration in the ERA. 

In addition, 7 of the unfiltered inorganic analytes and 5 of the filtered 

inorganic analytes were retained as ECPCs because no upgradient concentrations 

were available for screening ECPCs. Only those analytes which had maximum 

detected concentrations greater than the USEPA Region IV surface water screening 

values were retained as 'l;vildlife ECPCs (all other were retained as both wildlife 

and aquatic receptors). 

All of the unfiltered inorganic ECPCs except copper and vanadium were detected 

in filtered surface water from Site 15; this suggests that copper and vanadium 

may not be available to biota. All analytes detected in filtered surface water 

were also detected in unfiltered surface water. 

7.2,3.3 Sediment Three sediment samples (CF1SSDl through CF1SSD3) were 

collected in July 1995 at Site 15, All samples were analyzed for full TeL and 

TAL ana1ytes plus TRPH, Toe, and explosives. Four additional sediment samples 

,,'ere collected in May 1997 and analyzed for PAHs and lead only. All seven 

samples were evaluated in the Site 15 ERA. The selec~ion of sediment ECPCs is 

presented in Table 7-19, 

All organic analytes and TRPH were retained as ECPCs for the Site 15 ERA. In 

addition, 6 inorganic analytes were retained as ECPCs because no upgradient 

sediment value was available for screening ECPCs. Only those analytes which had 
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Table 7-17 
Ecological Contaminants of Potential Concern in Site 15 Surface Soil ' 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Range of Average of Two Times 
Frequency Range of 

Detected Detected 
Average Contaminant 

95th % 
Analyte of Detection 

Concen- Concen-
Background of Ecological 

UCLs 
Detection Limits 

tTatians trations3 Concen- Concern? 
tration 4 

Volatile Organic Com~ounds (mg/kg) 

Acetone 1/35 0.011 to 0018 0.006 0.006 NA No' 

Xylenes (total) 1/35 0.005 to 0012 0002 0.002 NA No' 

Semivolatile Organic Coml?:0unds (mg/kg] 

Acenaphthene 15/41 037 to 3.7 0.031 to 17 4 NA Yes 3 

Anthracene 17/41 037 to 3.7 0.02 to 54 13 NA Yes 11 

Benzo (a)anthracene 26/41 037t037 0.052 to 340 54 NA Yes 340 

Benzo (a)pyrene 29/41 0.37 to 3.7 0.053 to 340 47 NA Yes 400 

Benzo (b}fluoranthene 31/41 037 to 3.7 0.041 to 510 64 NA Yes 900 

Benzo (g,h,l}perylene 23/41 0.37 to 3.7 0.028 to 180 26 NA Yes 54 

Benzo (k)fluoranthene 26/41 037 to 3.7 0.031 to 160 27 NA Yes 130 

Butylbenzyl phthalate 6/32 0.37 to 20 0.16 to 044 0.29 171 Yes 0.93 

Carbazole 14/36 0.37 to 0.59 0.021 to 43 9 NA Yes 7 

Chrysene 28/41 0.37 to 3.7 0.054 to 400 58 NA Yes 460 

See notes at end of table. 

Exposure Point 
Average of Concentrations 
All Concen-

Maximum' I Average' tTatians6 

2 3 2 

6 11 6 

34 340 34 

33 340 33 

48 510 48 

14 54 14 

17 130 17 

087 0.44 0.44 

4 7 4 

40 400 40 
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Table 7-17 (Continued) 
Ecological Contaminants of Potential Concern in Site 15 Surface Soil' 

Remedial Investigation 
Operable Unit S, Sites 14 and 15 

Naval A!r Station CeCil Field 
Jacksonville, Flonda 

Range of Average of 
Two Times 

Frequency Range of 
Detected Detected 

Average Contaminant 
95th % 

Average of 
Analyte of Detection 

Concen- Concen- Background of Ecological 
UCL5 All Concen-

Detection Limits 
tratians tration53 Concen- Concern? trations8 

tration 4 

Semivolatile Organic Com~ounds (mg/kg) (continuedl 

Dibenz (a,h) anthracene 18/41 037 to 3.7 0.022 to 54 12 NA Yes 13 6 

Dibenzofuran 9/36 037 to 72 0.035 to 8 3 NA Yes 1 1 

Di-n-butylphthalate 26/32 0.37 to 20 0.065 to 66 2.2 2.45 Yes 5.5 2.3 

bis(2-Ethylhexyl) phthal ate 9/32 0.37 to 20 0.021 to 0.52 0.22 0.050 Yes 1 2 0.86 

Fluoranthene 31/41 0.37 to 37 0.039 to 660 B1 NA Yes 1.200 62 

Fluorene 12/41 0.37 to 3.7 0.043 to 9 3 NA Yes 1 1 

Indeno (1 ,2,3--cd)pyrene 26/41 0.37 to 3.7 0.025 to 160 25 NA Yes 102 16 

2-Methyl naphthalene 3/41 037to3.7 0.022 to 3.7 13 NA Yes 0.9 0.6 

Naphthalene 15/41 0.37 to 3.7 0.024 to 17 4 NA Yes 2 2 

Phenanthrene 2B/41 0.37to37 0.029 to 270 39 NA Yes 260 27 

Pyrene 30/41 0.37 to 3.7 0.038 to 500 64 NA Yes 690 47 

Ex~losive Com~ounds (rug/kg) 

HMX 1/37 0.5 to 5 30 3.00 NA Yes 1.1 0.81 

3-Nitrotoluene 1/37 0.5 to 5 5.1 5.1 NA Yes 12 0.87 

4-Nitrotoluene 2/37 0.5 to 5 1.17t04.34 2.BO NA Yes 1 4 0.93 

See notes at end 01 table 

Exposure Point 
Concentrations 

Maximum7 AverageS 

13 6 

1 1 

55 2.3 

0.52 0.52 

660 62 

1 1 

102 16 

09 06 

2 2 

260 27 

500 47 

1.1 0.B1 

1.2 0.B7 

14 0.93 
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Frequency 
Analyte of 

Detection 

Pesticides and PCBs (rug/kg) 

4,4'-00E 3/27 

4,4'-00T 3/26 

Dieldrin 1/27 

Endasul1an II 3/25 

Endrin aldehyde 1/27 

Methoxychlor 1/27 

Inorg.nic Analytes {mg/kgJ 

Aluminum 34/35 

Antimony 23/44 

Arsenic 26/44 

Barium 34/35 

Cadmium 6/35 

Calcium 26/35 

Chromium 8/35 

Cobalt 6/35 

See notes at end of table. 

Table 7-17 (Continued) 
Ecological Contaminants of Potential Concern in Site 15 Surface Soil' 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Average of Two Times 
Contami-

Range of Range of 
Detected 

Average 
nant of 95th % 

Detection Detected 
Concen- Background Ecological UCL5 

LImits Concentrations 
trations:! Concen-

Concern? 
tration4 

0.0037 to 0,37 0.00016 to 0.0013 0.0007 NA Yes 0.01 

0.0037 to 0.37 0,00069 to 0,021 0009 NA Yes 0.011 

0,0037 to 0,37 0.00037 0,00037 NA Yes 0.0093 

0,0037 to 0,37 0.00074 to 1°0 0021 0,0012 0.00033 Yes 0.010 
(00019 J, 00045 U) 

0,0037 to 0.37 00027 0,0027 NA No' 

0.0046 to 1.8 0049 0.049 NA No' 

40 88t07,140 1,120 4,040 Yes 1,880 

12 046 to 2,440 160 NA Yes 15 

2 0.95 to 451 32 NA Yes 22 

40 088to107 15 9 Yes 29 

1 0.3 to 0,92 0.63 NA Yes 0.55 

1,000 38.3 to 102.000 5,000 NA NOll 

2 1.6 to 26.9 5,4 NA Yes 2.0 

10 027 to 1°2.7 0.7 NA . 9S 8,5 
(0.33J, lOU) 

Average Exposure Point 

of All Concentrations 

Concen-
Maximum' I Average' trationsS" 

0,010 0.0013 0.0013 

0.011 0,011 0.011 

om 0,00037 0.00037 

0.011 0,0021 0.0021 

[,090 1,880 1,090 

84 15 15 

19 22 19 

15 29 15 

0.52 0.55 0.52 

2.0 2,0 2.0 

42 2.7 2,7 



"co ~m 

:E" :...0 
oC 
w~ 

~'" 

-J 
m 
'" 

Frequency 
Analyte of 

Detection 

Inorganic Analytes (mg/kg) (Continued) 

Copper 9/35 

Cyanide 3/35 

Iron 33/35 

Lead 55/55 

Magnesium 9/35 

Manganese 23/35 

Mercury 3/35 

Nickel 11/35 

Potassium 12/35 

Selenium 1/35 

Silver 1/35 

Sodium 13/35 

I 

I Vanadium 31/35 

Zinc 1/35 

See notes at end of table. 

Table 7-17 (Continued) 
Ecological Contaminants of Potential Concern in Site 15 Surface Soil' 

Remedia! Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Average of 
Two Times Exposure Point 

Range of Range of 
Detected 

Average Contaminant 
95th % 

Average of Concentrations 
Detection Detected 

Concen-
Background of Ecologica! 

UCL5 All Concen-

Maximum' I Average" 
Limits Concentrations 

trations3 Concen- Concern? trations6 

tratlon4 

5 1.1 to 21.2 4,3 NA Yes 32 3 3,2 3 

0,5 "0,24 (0,27, 0.2) 0,25 NA Yes NC 0.25 0.27 0,25 
to 027 

20 74,5 to 1,340 320 1,390 NO l1 ,12 

06 0.97 to 7,510 730 5 Yes 4,190 730 4,190 730 

1,000 60,6 to 631 213 146 NOll 

3 0.45 to 32,2 6,5 14 Yes 64 4,B 6.4 4,B 

01 02 to 1°0.5 0,3 11 N012 

(0 B J, 0,2 J) 

B 069 to 2.2 1,2 NA Yes 41 3,1 2.2 2,2 

1,000 21,7 to 40.2 31 NA NOll 

1 1,7 1.7 2,2 No~,12 

2 0,62 062 NA No' 

1,000 "133 (148 J, 11BJ) 265 NA No1l 

to 502 

10 0.28 to 5.2 1 5 4,B Yes 2,5 1,9 2.5 1,9 

4 326 32,6 NA Yes 2,9 2,9 2,9 2,9 
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Table 7-17 (Continued) 
Ecological Contaminants of Potential Concern in Site 15 Surface Soil' 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Average of 
Two Times Exposure POint 

Frequency Range of Range of 
Detected Average Contaminant 

95th % 
Average of Concentrations 

Analyte of Detection Detected 
Concen- Background of Ecological 

UCL' 
All Concen-

Detection Limits Concentrations 
tratlons3 Concen- Concern? trations6 

Maximum7 AverageS 
tration4 

General Chemistr~ (mgfkg) 

Total Organic Carbon 12/12 110 to 2200 2,700 to 46,000 f6,000 NA NA 

Total Petroleum 29/35 11 to 54 "1 f (f6, f3U) 86 30.3 Yes f30 73 130 73 
Hydrocarbons to 450 

1 Sample locations include: CF15SS1 through CF158843, and CF158S45 through CF15SS73 Duplicate samples were collected at CF15SS2, CF15SS3, CF15SS1Q, CF15SS20, 
and CF15SS26. 
2 Frequency of detection is equal to the number of samples in which the analyte is detected in relation to the total number of samples analyzed, 
3 Arithmetic mean of all samples in which analyte was detected 
4 Background sample locations include: CEFBSS6 through CEFBSS8, CEFBSS15 and CFBSS22 through CFBSS27, Two times the mean background concentration for 
inorganics was used to screen ECPCs 
5 The 95th percent VCL is calculated on the log-transformed average of all concentrations using the formula provided in the U,S, Environmental Protection Agency Region IV 
Supplemental Guidance {1991c), 
S The average of all concentrations assigns a value of 1/2 the detection limit to all nondetects, 
7 Maximum Exposure Point Concentrations (EPCs) are equal to the lesser of the maximum detected concentration or the 95th percent UCL. 
a Average EPCs are equal to the arithmetic mean of all concentrations, When the arithmetic mean is greater than the maximum EPC, the maximum EPC was used Instead, 
9 Analyte was detected in less than 5 percent of the samples, was not detected in any other medium, and is not considered an ecologically toxic compound at these 
concentrations, 
10 This minimum or maximum detected concentration occurs in a duplicate pair. 
11 Analyte is an essential nutrient, and not considered toxic except at high concentrations 
12 Maximum analyte concentration is less than two times the average background concentration, 

Notes, % = percent. PCB = polychlorinated biphenyl, 
VCl = upper confidence limit. ODE = dichlorodiphenyldichloroethene, 
mgjkg == milligrams per kilogram DDT = dichlorodiphenyltrichloroethane, 
NA = not available, J = estimated concentration, 
HMX = cyclotetramethylenetetranitramine, V = Qualifier for nondetected values, Concentration value provided is the detection limit for the sample, 
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Frequency 
Analyte of 

Detection2 

Ex~lo5ive Com[!ounds Ipgll J 

3-Nitrotoluene 1/3 

4-Nitrotoluene 3/3 

Tetryi 2/3 

1,3,S-Trinitrobenzene 1/3 

Unfiltered Inorganic Analy1;es (pgll) 

Aluminum 3/3 

Arsenic 3/3 

Barium 3/3 

Calcium 3/3 

Copper 1/3 

Iron 3/3 

Lead 7/7 

Magnesium 3/3 

Potassium 1/3 

See notes at end of table. 

Table 7-18 
Ecological Contaminants of Potential Concern in Site 15 Surface Water' 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil F!eld 
Jacksonville, Florida 

Average of Region IV Average Exposure Point 
Range of Range of 

Detected 
Chronic Contaminant 

of All Concentrations 
Detection Detected 

Cancentra- Water Quality of Ecological 
Cancentra-

Maximum' I Average" Limits Concentrations 
tions3 Screening Concern?5 

tions/) 
Values" 

0.8 to 1,29 4.95 4.95 NA Yes A/W 1.9 4.95 1 9 

08to 1.29 '0.79 (1.18, 08 U) 16 NA Yes A/W 16 461 16 
to 46.1 

0.645 to 0.8 18,4 to "18.4 (18.7, 18.1) 18.4 NA Yes A/W 12.4 18.4 12.4 

0.4 to 0.65 6.73 6.73 NA Yes A/W 2.4 6.73 2.4 

200 '444 (441, 447) to 649 560 1°87 Yes A/W 560 649 560 

10 '4.4 (4, 4.8 J) to 12 7 11
190 Yes Wl1 7 12 7 

200 "10.1 (10,9,9.3) to 17.1 13 NA Yes A/W 13 17.1 13 

5,000 620 to 94 ,510 2,410 NA No13 

(4,940, 4,080) 

25 '11 (9, 25 U) 11 "4 Yes AjW 12 11 11 

100 '613 (620, 605) to 1,980 1,320 1,000 Yes A 1,320 1,980 1,320 

3 91 to 398 265 14.0 .5 Yes AjW 265 398 265 

5,000 429 to 503 477 NA N013 

5,000 '1,430 (362, 5,000 U) 1,430 NA N0 13 
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Table 7-18 (Continued) 
Ecological Contaminants of Potential Concern in Site 15 Surface Water' 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Average of 
Region IV 

Average 
Frequency Range of Range of 

Detected 
Chronic Contaminant 

of All 
Analyte of Detection Detected 

Concentra-
Water Quality of Ecological 

Concentra-
Oetection Z limits Concentrations 

tions3 Screening Concern?5 
tions6 

Values4 

Unfiltered Inorganic Analy:tes (JIgll) (Continued) 

Sodium 3/3 5,000 4,000 to 94,440 4,210 NA NO'3 
(5,220 J, 3,650 J) 

Vanadium 1/3 50 3.3 3.3 NA Yes A/W 18 

FHtered Inorganic Analy:tes (pgi I J 

Aluminum 3/3 200 '430 (450, 403) to 585 508 1°S7 Ves AjW 508 

Arsenic 2/3 10 5.6 to 12.2 89 11 190 Yes W12 7.6 

Barium 3/3 200 '8.8 (9.3, 8.3) to 14.9 11.7 NA Ves A/W 11.7 

Calcium 3/3 5,000 538 to 93,770 2.090 NA N013 

(3,960, 3,570) 

Iron 3/3 100 "490 (512, 468) 1,050 1,000 Yes A 1,050 
to 1,650 

Lead 3/3 3 79.5 to 225 167 140.5 Yes A/W 167 

MagneSium 3/3 5,000 396 to 458 433 NA N0
13 

Potassium 1/3 5,000 "1.510 (528,5.000 U) 1,510 NA NO'3 

Sodium 3/3 5,000 '3,600 (3,800, 3,400) 3,900 NA NO'3 

to 4,070 

Water Chemistry {mg} t, 
Chloride 3/3 2 '8(8J.8J)t010 9 NA Yes A 9 

Hardness 3/3 5 8 to ~42 (70 J, 14 J) 19 NA NA 

See notes at end of table. 

Exposure POint 
Concentrations 

Maximum 7 AverageS 

3.3 3.3 

585 508 

12.2 7.6 

14.9 11.7 

1.650 1.050 

225 167 

10 9 
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Table 7-18 (Continued) 
Ecological Contaminants of Potential Concern in Site 15 Surface Water' 

Range of 
Detected 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Average of 
Region IV 

Detected Chronic 

Concentra-
Water Quality 

Contaminant 
Average 

of Ecological 
of All 

Concentra-

Exposure Point 
Concentrations Frequency 

of 
Oetectlon 2 

Range of 
Detection 

Limits Concentrations 
tion53 Screening 

Values4 

Concern?5 
tions6 Maximum7 AverageS 

Water Chemistry (mglll (Continued) 

Sulfide 1/3 '0.8 (1, 1 U) 0.8 2 N012 

Total Dissolved 3/3 10 52 to 77 65 NA NA 
Solids 

Total Recoverable 1/3 0.5 0.6 0.6 NA Yes A/W 0.4 
Petroleum 
Hydrocarbons 

1 Sample locations include: CF15SW1 through CF15SW7 (duplicate at CF15SW3). 
2 Frequency of detection IS equal to the number of samples in which the analyte is detected in relation to the total number of samples analyzed. 
3 Arithmetic mean of all samples in which analyte was detected 

0.6 

4 U.S. Environmental Protection Agency (USEPA) Region IV Waste Management DIvision Chronic Freshwater Quality Screening Values based on the Water Quality 
Standards Units Screening List (USEPA, 1995a). 
5 A = Ecological Contaminant of Potential Concern (ECPC) for aquatic receptors. W = ECPC for wildlife receptors. 
6 The average of a\l concentrations assigns a value of 1/2 the sample quantitation limit to all nondetects. 
7 Maximum Exposure Point Concentrations (EPGs) are equal to the maximum detected concentration The 95th percent upper confidence limit was not calculated 
because there are fewer than 10 samples in the data set. 
8 Average EPCs are equal to the arithmetic mean of all concentrations. If the arithmetic mean of all concentrations IS greater than the maximum EPC, then the 
maximum ECPC was used instead 
9 This value was obtained after averaging a duplicate pair. 
10 Based on pH of 6.5 to 9. 
11 Screening value for trivalent species of arsenic. 
12 Maximum analyte concentration is below the Region IV chroniC surface water screening value, 
13 Analyte is an essential nutrient, and is not considered toxic except at high concentrations 

0.4 

14 Hardness-dependent criterion based on an estimated hardness concentration of 25 mg calcium carbonate (CaC03) as recommended by USEPA (57 FR 60848, 1992) 
(site-specific hardness is 19 mg/l as CaC03.). 

Notes' 119/1 = micrograms per liter 
NA = not available. 
A/W = see footnote 5. 
U = Qualifier for nondetected values. Concentration value provided is the detection limit for that sample. 
Tetryl = tnnltrophenylmethylnitramine. 
J = estimated concentration. 
mg/ £ = milligrams per liter. 
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Frequency 
Analyte of 

Oetection 2 

Volatile Organic Com~ounds Img/kgJ 

2-Butanone 2/3 

Semivolatile Organic CDm~ounds (mg/kg) 

Anthracene 2/7 

Banzo (a)anth racene 7/7 

Benzo(a)pyrene 7/7 

Benzo (b)fluoranthene 7/7 

Benzo (g,h,ljperyiene 6/7 

Benzo (k)fluoranthene 6/7 

Carbazole 1/3 

Chrysene 7/7 

Dibenz(a,h)anthracene 4/7 

Di-n-butylphthalate 3/3 

Fluoranthene 7/7 

Indeno (1 ,2,3-cd)pyrene 6/7 

Phenanthrene 6/7 

Pyrene 7/7 

See notes at end of table. 

Table 7-19 
Ecological Contaminants of Potential Concern in Site 15 Sediment' 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Average of 
Region IV 

Contaminant 
Range of 

Range of 
Detected 

Chronic 
of 

Detected Sediment 
CRQL/CRDLs 

Concentrations 
Concentra-

Screening 
Ecological 

tions3 

Value4 Concern?s 

0.011 to 0014 0.009 to 0.018 0014 NA Yes A/W 

035t023 0043 to 0.55 0.30 0.33 Yes A/W 

0.35 to 2 3 0.051 to 6.1 1.1 0.33 Yes A/W 

0.35 to 2.3 0,068 to 8 1 0,33 Yes A/W 

0,35 to 2,3 0,08 to 10 2 NA Yes A/W 

0,35 to 2,3 0,10 to 3,5 0,7 NA Yes A/W 

0,35 to 2.3 0.13 to 3.7 0.8 NA Yes A/W 

0.35 to 0.46 0.058 0.058 NA Yes AjW 

0.35 to 2.3 0.064 to 7.3 1.3 0.33 Yes AjW 

0.35 to 2.3 '0.038 (0.034 J, 0.041 J) 0.3 033 Yes A/W 
to 1.1 

035to045 038 to 1.9 NA Yes AjW 
'3 1 (2.7, 35) 

035t023 0.079 to 10 2 0.33 Yes AjW 

035t023 '0.1 (0094 J, 0.11 J) 0.86 NA Yes A/W 
to 4.3 

0.35 to 2 3 '0 086 (0 073 J, 0.098 J) 0.6 0.33 Yes A/W 
to 3.1 

0.35 to 2.3 0.084 to 9.1 1.6 0.33 Yes AjW 

Average Exposure Point 

of All Concentrations 

Concentra-
tions6 Maximum 7 AverageS 

0.011 0.018 0.011 

0.26 0.55 0.26 

1.1 6,1 1.1 

1 8 1 

2 10 2 

0,6 3.5 0.6 

0.72 3.7 0.7 

017 0.058 0.058 

1.3 73 1.3 

0.3 1.1 0.3 

1.9 3.1 1.9 

2 10 2 

0.77 4.3 0.77 

0.6 3.1 0.6 

1.6 9.1 1.6 
I 

I 
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~ Table 7-19 (Continued) 

Ecological Contaminants of Potential Concern in Site 15 Sediment' a 
~ 
~ 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville. Florida 

Average of 
Region IV 

Average Exposure Point 
Frequency 

Range of 
Range of 

Detected Chronic Contaminant 
of All Concentrations 

Analyte of 
CROLs/CROLs 

Detected 
Concentra- Sediment of Ecological 

Concentra-
Maximum' I Average' Detection 2 Concentrations 

tions3 Screening Concern?5 
tions6 

Values4 

Ex[!losive Coml!ounds (mg/kg) 

4-Nitroto!uene 1/3 0.5 to 5 37.5 37.5 NA Yes A/W 12.7 37.5 12.7 

Pesticides and PCBs (mg/kg) 

4,4'·000 2/3 0.004 10 0.0046 '0.0036 (0.0045 J, 0.0026J) 0.007 0.0033 Yes AjW 0006 0.011 0.006 
to 0.011 

4,4'·00E 2/3 0.004 to 0.0046 '0.0035 (0.0037 J, 0.0032 J) 0.0059 00033 Yes AjW 0.0047 0.0083 0.0047 
to 0.0083 

4,4'·ODT 2/3 0.004 to 0.0046 '0.0032 (0.004 J, 00048 U) 0.0057 0.0033 Yes AjW 0.0045 0.0081 0.0045 
to 0.0081 

Dieldrin 1/3 00035 to 0.0046 90 0014 0.0014 0.0033 Yes W10 00018 0.0014 0.0014 
2: 
'" (0.00046 J, 0 0048 U) 

Inorganic AnBlytes (lng/kg) 

Aluminum 3/3 40 543 to 1,760 NA Yes A/W 1,760 2,630 1,760 
'2,630 (2,850, 2,410) 

Barium 3/3 40 2.3 to '3.9 (4.1, 3.6) 3.1 NA Yes A/W 3.1 3.9 3.1 

Calcium 3/3 1,000 63 to 77 NA NOll 

'90.5 (89.6 J, 91 4 J) 

Chromium 1/3 2 '2.1 (31.2U) 2.1 1252.3 Yes W10 1.4 21 1.4 

Iron 3/3 20 "88.0 (87.8, 88.2) 132 NA Yes A 132 207 132 
to 207 

Lead 7/7 06 29 to 840 250 30.2 Yes AjW 250 840 250 

Magnesium 2/3 1,000 58.8 to 161 NA No" 
'264 (29.5, 1,000 U) 

Sodium 3/3 1,000 145 to 221 181 NA No" 

Vanadium 3/3 10 0.72 to 2,4 1.8 NA Yes A/W 1.8 24 1.8 

See notes at end of table. 
-
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Table 7-19 (Continued) 
Ecological Contaminants of Potential Concern in Site 15 Sediment' 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Flonda 

Range of Average of Region IV 
Average Exposure Point 

Frequency 
Range of Detected Detected 

Chronic Contaminant 
of All Concentrations 

Analyte of 
CRQLs/CRDLs Con centra- Concentra- Sediment of Ecological 

Concentra-
Maximum' I Average" Detection 2 

tions tions3 Screening Concern?5 
ions6 

Values4 

General Chemistry (mg/kg) 

Total Organic Carbon 3/3 140 to 350 5,600 to 913,000 8,900 NA NA 
(14,000, 12,000) 

Total Petroleum 3/3 11 to 14 15 to 67 NA Yes A/W 67 110 67 
Hydrocarbons "110 (68 J, 160 J) 

1 Sample locations include' CF15SD1, CF15SD2, and CF15SD7. Duplicate at CF15SD2. 
1 Frequency of detection is equal to the number of samples In which the analyte is detected in relation to the total number of samples analyzed. 
3 Arithmetic mean of all samples in which analyte was detected. 
4 U.S Environmental Protection Agency (USEPA) Region IV Waste Management Division Sediment Screening Values (US EPA, 1995b). 
5 A = Ecological Contaminant of Potential Concern (ECPC) for aquatic receptors . W == ECPC for Wildlife receptors. 
6 The average of all concentrations assigns a value of 1/2 the sediment quantitation limit to all nondetects. 
7 Maximum Exposure Point Concentrations (EPCs) are equal to the maximum detected concentration. The 95th percent upper confidence limit was not calculated 
because there are fewer than 10 samples in the data set. 
8 Average EPCs are equal to the arithmetic mean of all concentrations. If the arithmetic mean of all concentrations IS greater than the maximum EPC, then the 
maximum EPC was used instead. 
9 This value was obtained after averaging a duplicate pair. 
10 Maximum analyte DonDentration is below the Region IV chronic surtace water screening value. 
11 Analyte IS an essential nutrient, and is not Donsidered tOXIC except at high concentrations. 
12 Screening value for hexavalent species of chromium 

Notes' CRQL/GROL :=: contract-required quantitation limit/contract-required detection limit. 
mg/kg == mil!igrams per kilogram. 
NA == not available 
A/W = see footnote 5. 
J = estimated concentration. 
PCB = polychlorinated biphenyl. 
ODD == dichlorodlphenyldichloroethane. 
DOE = dichlorodiphenyldichloroethene. 
DDT = dichlorodiphenyltrichloroethane. 
U = QUalifier for nondetected values. Concentration value provided is the detection limit for that sample. 



maximum detected concentrations greater than the US EPA Region IV sediment 
screening values were retained as wildlife ECPGs (all other were retained as both 
wildlife and aquatic receptors). 

7.2.3.4 Groundwater Analytes detected in filtered and unfiltered groundwater 
from Site 15 are summarized in Table 7-20. Data collected from 8 monitoring 
wells (CF1SMW1S through CF15MW8S) were used to evaluate groundwater conditions 
potentially contributing to surface water contamination at Site 15. However, as 
discussed in Paragraph 7.1.3.4, evaluation of aquatic effects associated with 
exposure to unfiltered groundwater data is conservative and may not be 
representative of ecological exposures. Since the turbidity of unfiltered 
groundwater at CF1SMW1S, CF15MW3S, and CF1SMW8S exceeded 5 NTUs, filtered 
groundwater samples were collected and the data are also provided in Table 7-20. 

Three organic analytes were eliminated from the ERA because they Were detected 
at concentrations less than the USEPA Region IV surface water screening value. 
Thirteen unfiltered and five filtered inorganic analytes were eliminated as ECPGs 
because either their maximum detected concentrations were less than the Region 
IV chronic water quality screening value (USEPA, 1995a) or two times the average 
background screening concentration. The remaining analytes '1vere retained as 
aquatic ECPCs for evaluation in the Site 15 ERA. 

Of the inorganic analytes detected in unfiltered samples, beryllium. copper, and 
nickel were not detected in filtered groundwater from Site 15; in addition, 
cyanide was also detected in unfiltered groundwater but not in filtered 
groundwater. This indicates that these analytes may not be available to biota. 
Silver was the only analyte detected in one of three filtered samples (at a 
concentration of 11.2 p,g/.Q) and was not detected in any of the unfiltered 
samples; therefore, the actual presence and concentration of silver in 
ground;;vater is uncertain. 

7.2.4 Exposure Assessment Exposure assessment is the process of estimating or 
measuring the amount of an EGPC to which an ecological receptor may be exposed. 
Subsection 7.1.4 previously describes how contaminant exposures are estimated or 
measured for wildlife, terrestrial plants, terrestrial soil invertebrates, and 
aquatic organisms. Additional detail regarding exposure assessment is provided 
in Chapter 24.0 of the GIR (AllB-ES, 1996a). The contaminant pathway model 
(Figure 7-1) provides a summary of the potential exposure pathways that exist at 
Site 15 for each group of receptors. Maximum and average EPGs are presented in 
Tables 7-17 through 7-20. 

7.2.4.1 Calculation of EPGs Maximum and average EPCs were chosen for all ECPCs 
in surface soil, surface water, sediment, and ground'Ylater by the methods 
described in Subsection 7.1.4 to assess exposure to terrestrial and aquatic 
receptors. Because there were less than 10 samples in the surface water, 
sediment, and groundwater data sets, the maximwn detected concentration was 
selected as the maximum EPG for each analyte. For the snrfar""p. soil data set, the 
lesser of the maximum detected concentration or the 95th percentile DeL 
calculated on the log-transformed arithmetic average was selected as the maximum 
EPG (USEPA, 1992c). 

7.2.4.2 Terrestrial Wildlife Exposure routes for wildlife receptors for which 
EPGs were selected include direct or indirect ingestion of Site 15 soil, 
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Table 7-20 
Ecological Contaminants of Potential Concern in Site 15 Groundwater' 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Region IV 

Frequency Range Range of 
Average of Chronic Background 

Contaminant 
Analyte of of Detected 

Detected Water Groundwater 
of Ecological 

Detection 2 CRQLs/CRDLs Concentrations 
Concentra- Quality Concentra-

Concern?G 
tion53 Screening tions5 

Values4 

Semivolatile Organic Com~ounds lpg/II 

bis (2-Ethylhexyl)- 4/8 10 1 to 220 61 0.3 2 Yes 
phthalate 

Naphthalene 1/8 10 0.5 0.5 62 NA No'D 

Ex~losive Com~Dunds (Pgll) 

Nitrobenzene 1/8 0.2 0.228 0.228 270 NA No to 

3-Nitfotoluene 8/8 0.4 1.87 to 3.39 2.5 NA NA Yes 

RDX 2/8 0.4 "0.302 (0.404, 0.4 U) 0.38 NA NA Yes 
to 0.451 

Pesticides and pes;> (pgll) 

4,4'-000 1/8 01 11004 0.042 0.006 NA Yes 
(0029 J, 0 1 U) 

4,4'-00E 1/8 0.1 110.16 016 10.5 NA NOlO 

(0.26, 0.1 U) 

4,4'-DDT 1/8 0.1 "0.042 0.040 0.001 NA Yes 
(0.034 J, 0.1 U) 

Unfiltered Inorganic Analy:tes (pgll) 

Aluminum 8/8 200 205 to 635 427 1287 776 NoB 

Antimony 2/8 60 2102.2 2 160 NO Nolo 

Barium 8/8 200 "14.3 (14.3, 14.3) 20.5 NA 41.2 NoB 

to 28.7 
-

See notes at p.nd of tab);:!. 
-_._-----

Exposure POint 
Average Concentrations 

of All 
Concentra-

tions7 Maximum~ Average~ 

33 220 33 

2.5 339 25 

0.24 0.451 0.24 

0.05 0.040 0.040 

0.05 0042 0.042 
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Table 7-20 (Continued) 
Ecological Contaminants of Potential Concern in Site 15 Groundwater' 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Region IV 

Frequency Range of 
Average of Chronic Background 

Contaminant 
Analyte of 

Range of 
Detected 

Detected Water Groundwater 
of Ecological 

Detectlon 2 CRQLs/CRDLs 
Concentrations 

Concentra- Quality Con centra-
Concern?5 

tions3 Screening tionsS 

Values 04. 

Unfiltered Inorganic Analvtes (pg/l J (continued) 

Beryllium l/B 5 1 1 0.53 2 N0 13 

Calcium 2/B 5,000 5,620 to 6,380 6,000 NA 3BO N0 14 

Cobalt 3/B 50 1.4 to 1.6 NA 11.6 No'3 
"l.B (1 7 J, 1.9) 

Copper 6/B 25 4.7 to 8.7 6.7 "4 134 No 13 

Cyanide 3/B 10 3.1 to 3.7 5.2 NA No'o 
"42 (3 UJ, 3.3 J) 

Iron B/B 100 633 to 3,140 1,750 1,000 450 Yes 

Magnesium B/B 5,000 59B to 1,500 1,100 NA 1,290 NO l4 

Manganese B/B 15 "B.4 (B.3, B.4) 21.2 NA 9.B Yes 
to 496 

Nickel l/B 40 17.5 17.5 1549 32 NO'O,13 

Potassium l/B 5,000 2,010 2,010 NA 1,5BO NO'4 

Sodium 5/B 5,000 5,510 to to,BOO 7,900 NA 1,150 N014 

Thallium 3/B 10 5 to 6.1 6 4 NA Yes 

Vanadium 1/8 50 1 B 1.B NA 96 No 13 

Zinc 3/8 20 92 to 246 145 1530 4B Yes 

See notes at end of table. 

Exposure POint 
Average Concentrations 

of All 
Con centra-

tions7 Maximums AverageS 

1,750 3,140 1,750 

21.2 496 21.2 

5 6 5 

60 246 60 
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Table 7-20 (Continued) 
Ecological Contaminants of Potential Concern in Site 15 Groundwater' 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Range of Average of 
Region IV 

Background 
Frequency 

Range of Detected Detected 
Chronic 

Groundwater 
Contaminant 

Analyte of 
CRQLs/CRDLs Concentra- Concentra-

Water Quality 
Concentra-

of Ecological 
Detection 2 

tions tions3 Screening tionsS Concern?6 

Values4 

Filtered Inorganic Analytes (pg/II 

Aluminum 3/3 200 85.7 to 385 211 1287 776 No13 

Antimony 3/3 60 2.5 to 8.1 4.9 160 NA No TO 

Barium 3/3 200 15.1 to 32.2 21.4 NA 41.2 N0 13 

Calcium 1/3 5,000 6,400 6,400 NA 380 No'4-

Cobalt 1/3 50 1.8 1.8 NA 11.6 Yes 

Iron 3/3 100 598 to 2,410 1,480 1,000 450 Yes 

Magnesium 3/3 5,000 597 to 1,230 920 NA 1,290 No 13', 14 

Manganese 3/3 15 12.3 to 29.1 196 NA 9.8 N013 

Potassium 1/3 5,000 2,040 2,040 NA 1,580 N0 14 

Silver 1/3 10 11.2 11.2 16
0012 NA Yes 

Sodium 3/3 5,000 6,820 to 9,560 7,800 NA 1,150 N0
14 

Thallium 1/3 10 5.4 5.4 400 NA Yes 

Vanadium 2/3 50 1 to 1.5 1 NA 96 N0
13 

Zinc 1/3 20 109 109 1530 48 Yes 

General Chemistry (mg/l J 

Total Organic 2/3 1 111 to 4 3 NA NA NA 
Carbon 

See notes on following page. 

Average Exposure Point 

of All Concentrations 

Concentra-
Maximum' I tlons7 Average 9 

17 

1,480 2,410 1,480 

7.1 112 7.1 

5.1 5.4 5.1 

43 109 43 
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Table 7-20 (Continued) 
Ecological Contaminants of Potential Concern in Site 15 Groundwater' 

Remedial Inv9!';tigation 

Operable Unit 5, Sites 14 and 15 
Naval Air Station Cecil Field 

Jacksonville, Florida 

1 Sample locations Include: CF15MW1S through CF15MW8S. Duplicate at CF15MW5SD. Filtered samples were collected at CF15MW1S, CF15MW3S, and CF15MW8S. 
2 Frequency of detection is equal to the number of samples in which the analyte IS detected in relation to the total number of samples analyzed. 
'3 Arithmetic mean of all samples in which analyte was detected. 
4 U.S. Environmental Protection Agency (USEPA) Region IV Waste Management Division Chronic Freshwater Quality Screening Values based on the Water Quality 
Standards Units Screening List (USEPA, 1995a). 
5 Background sample locations include: CFBKMW18, 28, 48, 48D, 58, 78, and 8S Two times the arithmetic mean of inorganic background concentrations were used to 
screen ecological contaminant of potential concern. 
S Contaminant of Potential Concern fOf aquatic receptors. 
7 The average of all concentrations assigns a value of 1/2 the sediment quantitatlon limit to all nondetects. 
g Maximum Exposure Point Concentrations (EPCs) are equal to the maximum detected concentration. The 95th percent UCl was not calculated because there are fewer 
than 10 samples in the data set 
9 Average EPCs are equal to the arithmetic mean of all concentrations 11 the arithmetic mean of all concentrations is greater than the maximum EPC, then the maximum 
EPC was used instead. 
to Maximum analyte concentration is below the Region IV chronic surface water screening value. 
11 This value was obtained after averaging a duplicate pair. 
12 Criterion IS based on a pH of 6.5 to 9 (U8EPA, 1988a). 
13 Maximum analyte concentration is less than two times the average background concentration. 
14 AnaJyte is an essential nutrient, and is not considered toxic except at high concentrations 
15 Hardness-dependent criterion based on an estimated hardness concentration of 25 mg calcium carbonate (CaC03 ) as recommended by USEPA (57 FR 60848, 1992) (a 
site-specific hardness value of 19 mg/l CaC03 was calculated using mean calcium and magnesium concentrations [Greenberg et aI., 1992]). 
16 Based on the marketabllity 01 fish; therefore, this value may not have significant ecological value 

Notes: CRQl/CRDl == contract-required quantltation limit/contract-required detection limit. 
I1g/1 0:= micrograms per liter. 
NA 0:= not available, 
RDX == cyclotrimethylenenitramine. 
U 0:= Qualifier for nondetected values. Concentration value provided IS the detection limit for that sample. 
PCB ;= polychlorinated biphenyl. 
ODD = dichlorodiphenyldichloroethane. 
J 0:= estimated value 
DDE 0:= dichlorodiphenyldichloroethene. 
DDT = dichlorodiphenyltnchloroethane. 
ND 0:= not detected, 
mg/l 0:= milligrams per liter. 



ingestion of contaminated food, and ingestion of surface water and sedimen-c. The 
rationale for selecting wildlife receptors according to their respective levels 
within the food chain is discussed in Paragraph 7.1.4.2. Terrestrial receptors 
'('Jere chosen to represent the trophic levels typical of a southeastern disturbed 
pine flatwoods community for soil and food exposures in the Site 15 ERA. The 
following representative wildlife species (summarized in Table 7-6) were selected 
for the Site 15 ERA: short- tailed shrew, rufous - sided towhee, american woodcock. 
red fox, and great horned owl. 

Semiaquatic receptors were chosen to represent the trophic levels typical of 
forested stream and swamp communities for surface water, sediment, and food 
exposures. The representative wildlife species listed below (summarized in 
Table 7-6) were selected for the Site 15 ERA. 

Florida water rat (Neofiber alIeni). This small mammalian omnivore may 
be exposed to contamination in surface water and sediment as a result 
of direct ingestion and ingestion of aquatic prey. Aquatic prey 
(plants and invertebrates) may become contaminated as a result of 
accumulation of contaminants from the surface water and sediment. The 
Florida water rat was selected to represent mammalian omnivores that 
would receive higher doses as a result of their small body size. 

Raccoon (Procyon Iotor). The raccoon represents an opportunistic 
species that may be exposed to contamination in surface water and 
sediments both as a result of direct ingestion and ingestion of aquatic 
prey. Aquatic prey (plants. invertebrates. and fish) may become 
contaminated as a result of accumulation of contaminants from the 
surface water and sediments. The raccoon represents higher trophic 
level omnivorous mammals found in ditch, stream, and swamp environments 
at Site 15. 

Great blue heron (Ardea herodias). This species represents a higher 
trophic level avian receptor that may be exposed to surface water and 
sediment contamination. Great blue herons feed primarily on aquatic 
prey items including fish. frogs, and invertebrates. Although the 
habitat provided at Site 15 is not appropriate for the great blue 
heron, it has been selected to represent other wading birds, which are 
more likely to use the site (i.e., other herons and egrets). 

Exposure assumptions (body weights, food ingestion rates, relative consumption 
of food items, etc.) for each of the representative wildlife species for Site 15 
are provided in Table 7-7. 

The area of the Site 15 uplands (roughly calculated to be 110 acres) is larger 
~han the home ranges for the short-tailed shrew, rufous-sided towhee, american 
woodcock, and great horned owl. In addition, the area of the aquatic habitat 
(roughly estimated to be 0.5 acre) is larger than the horne range for the Florida 
water rat. Since all representative wildlife receptors are expected to actively 
forage at the site year round, it is assumed that the SFF (defined in Para
graph 7.1.4.2) for these receptors is 1. 

A PDE (or body dose) is used to estimate contaminant intake for all representa
tive wildlife species from exposure to each ECPC in all media according to the 
equations in Table 24-2 (GIR) and the methodologies described in Chapter 24.0 of 
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the GIR (ABB-ES, 1996a). The PDEs calculated from exposure to surface soil ECPCs 
for each receptor and the exposure assumptions used in calculating the PDEs are 
presented in Appendix B, Tables B.lS-28 and B.lS-29. The PDEs calculated from 
exposure to surface water and sediment ECPCs for each receptor and the exposure 
assumptions used in calculating the PDEs are presented in Appendix B, Tables 
B.15-30 and B.1S-3l. 

Tissue concentrations of ECPCs in prey items were estimated using BAFs. The 
general approach used to select BAFs for terrestrial receptors is discussed in 
Paragraph 7.1.4.2 and summarized in Table 24-3 of the GIR (ABB-ES. 1996a). BAFs 
for each of the ECPCs evaluated at Site 15 are included in Appendix A, Table A-8_ 
To estimate bioaccurnulation potential of soil invertebrates, worms were analyzed 
for inorganic analytes following a 3D-day toxicity test described in Paragraph 
7.2.4.3. Invertebrate BAFs were calculated by dividing the results of the tissue 
analyses for earthworms by surface soil concentrations; invertebrate BAFs are 
presented in Appendix A, Table A-9. The BAFs for sediment and BCFs for surface 
water used in the Site 15 ERA have been discussed in Paragraph 7.2.4.2. Sediment 
BAFs and surface water BCFs are presented in Appendix A, Table A-S. 

Although indirect exposures to wildlife from groundwater ECPCs exist, this 
exposure pathway is not a significant route of exposure and is unlikely to result 
in risk. Consequently, risks to wildlife from exposure to groundwater ECPCs were 
not evaluated at Site IS. 

7.2.4.3 Terrestrial Plants and Invertebrates Terrestrial plants and soil 
invertebrates may be exposed to ECPCs via direct contact with and root uptake 
(plants) or ingestion (invertebrates) of ECPCs measured in Site 15 surface soil. 
For the purposes of the Site 15 ERA, exposures to terrestrial plants and inverte
brates are assumed to occur within the top 1 foot interval of surface soil. 

Laboratory reared earthworms (Eisenia foetida) and lettuce seed (Laccuca sativa) 
were exposed to eight surface soil samples collected from Site 15 and a 
laboratory control. In addition, serial dilution tests (at 50 percent, 25 
percent I 12.5 percent, and 6.25 percent) were performed on earthworms and lettuce 
for two of the surface soil samples. Soil toxicity studies were conducted in 
accordance with the USEPA methods and protocols entitled Protocols for Short Term 
Toxicity Screening of Hazardous Waste Sites (Green et al., 1989). Earthworms 
were exposed to Site 15 soils in 3D-day survival, growth, and bioaccumulation 
tests. Lettuce seeds were exposed to Site 15 soils in 120-hour static whole soil 
germination tests. The results of these tests were used to evaluate the 
bioavailability of chemicals and receptor toxicity from exposure to soil 
contaminants. Results of the Site 15 soil toxicity testing are presented in 
Appendix D. 

7.2.4.4 Aquatic Receptors Aquatic organisms may be exposed to ECPCs via direct 
contact with surface water, sediment, and groundwater from the shallow surficial 
aquifer. The aquatic organisms most likely to experience adverse effects from 
exposure to groundwater ECPCs are benthic species (i.e., those species in close 
contact with sediment as groundwater discharges to surface water). Aquatic 
organism exposures to the full concentrations of analytes in groundwater are 
considered in the Site 15 ERA; however, this exposure assumption may be overly 
conservative because concentrations of analytes most likely attenuate before 
reaching the discharge area. 
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7.2.5 Ecological Effects Assessment The ecological effects assessment discusses 
what measurement endpoints were used to evaluate potential adverse impacts to the 
assessment endpoints. The methods used for identifying and characterizing 
ecological effects for ECPCs in surface soil, surface water, sediment, and 
groundwater are described in the following sections. and in greater detail in 
Chapter 24.0 of the GIR (ABB-ES, 1996a). 

7.2.5.1 Surface Soil Wildlife receptors~ terrestrial plants, and terrestrial 
invertebrates are potentially exposed to ECPCs detected in surface soil at 
Site IS. The measures of adverse ecological effects for these receptors are 
discussed separately. 

Terrestrial Wildlife. As mentioned in Paragraph 7.1.5.1, no long-term wildlife 
population data are available at NAS Cecil Field; therefore, a direct measurement 
of this assessment endpoint is not possible. Instead, literature-derived results 
of laboratory toxicity studies that relate the dose of a contaminant in an oral 
exposure with an adverse response to growth, reproduction, or survival of a test 
population (avian or manunalian species) were used in food-web models as a measure 
of the assessment endpoint. Wildlife ingestion toxicity data are presented in 
Appendix A, Table A-ll. 

Lethal and sublethal RTVs were selected for each ECPC identified and each 
representative wildlife species selected, representing threshold doses for lethal 
effects and adverse effects related to reproduction or growth (respectively). 
A sununary of RTVs selected from the ingestion toxicity data are provided in 
Appendix A, Table A-12. More detail regarding how these RTVs are derived and 
what they represent is provided in Paragraph 7.1.5.1 and in Chapter 24.0 in the 
GIR (ABB-ES, 1996a). 

If neither lethal nor sublethal RTVs were available for an ECPC for a taxonomic 
g~oup, risks associated with the predicted exposure for the respective ECPC were 
not quantitatively evaluated. However, the absence of specific data for a 
taxonomic group does not imply that there is no anticipated tOXicological effect 
associated with contaminant exposure by these receptors; therefore, potential 
risks to these taxonomic groups are qualitatively discussed in the uncertainties 
section. 

Terrestrial Plants and Invertebrates. Adverse effects to terrestrial plants and 
soil invertebrates were evaluated in two ways: by means of toxicity testing and 
by comparing soil concentrations at Site 15 with toxicity benchmarks for these 
receptor groups. 

As mentioned in Paragraph 7.2.4.3, the toxicity of Site 15 surface soil to plants 
and soil invertebrates was measured by use of two soil laboratory toxicity tests: 
a sub-acute toxicity test with earthworms and a seed germination toxicity test 
with lettuce seed. Protocols used in the 30-day survival test with earthworms 
and the seed germination toxicity test are included in Appendix D. In addition, 
definitive serial dilutions (at 50 percent, 25 percent, 12.5 percent, and 6.25 
percent) were performed for two samples (CF15SS15 and CF15SS20) and E. foetida 
survival was measured to derive 14- and 30-day LC so for earthworms. The results 
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of earthworm and lettuce seed toxicity testing of surface soil samples are 
presented in Table 7-21, and are discussed in the following paragraphs. 

Earthworm survival in the reference sample for Site 15 (CF15SS48) was not 
significantly different (P:<;O. 05) from the survival observed in the control soils: 
survival was 100 percent for all samples. Following 30-day exposures, earthworm 
survival in the reference sample was significantly different (P~0.05) compared 
results obtained for soil samples CF15SS6, CF15SS26, CF15SS46, and CF1SSS15 (100 
percent and 50 percent). Although the results of the test appear to indicate 
that earthworm survival was adversely affected in the 12.5 percent and 6.25 
percent dilutions of CF1SSS1S and in the 12.5 percent dilution for CF1SSS20, 
these results were considered anomalies by the toxicity testing laboratory since 
no adverse effects were observed for earthworms at higher concentrations. These 
results may be attributable to poor sample homogeneity. Earthworm survival at 
day 14 was not statistically evaluated. 

The 14- and 3D-day LC so for E. foetida in soil sample CF15SS15 were determined 
to be 75 percent and 31 percent respectively. In other words, an estimated 74.5 
percent of all analyte concentrations contributed to the death of 50 percent of 
the earthworms tested after exposure to Site 15 surface soils for 14 days. 
Similarly, 30.7 percent of all analyte concentrations contributed to the death 
of 50 percent of earthworms after 30-day exposures. 

In calculating the LC so , data from the 12.5 percent and 6.25 percent dilutions 
'\vere not included because of the reduced survival (i. e., 100 percent survival was 
achieved by the 25 percent dilution; therefore. the reduced survival observed at 
the 12.5 percent and 6.25 percent dilutions were considered anomalies). These 
Le so values may be higher than what actual Le so would be if the dose-response 
curve included all the dilutions. 

Earthworm growth was significantly less (P:<;O.05) in all of the serial dilutions 
for CFlSSS15 (50 percent, 25 percent, 12.5 percent, and 6.25 percent) than was 
observed in the reference sample (0.356 grams wet weight). No earthworm growth 
measurements were made for the 100 percent sample from CF15SS15 or for CF15SS6, 
CF1SSS26, and CF15SS46 as there was 100 percent mortality of earthworms in these 
samples. No statistical differences in earthworm growth were observed between 
the reference sample and the earthworms reared in soils from CF15SS7, CFlSSS18, 
or CFlSSS20. It should be noted that egg and young production were observed for 
E. foetida during the 30 day study; however, the soil samples in which these 
observations were made were not noted and the observations were not quantified. 

Lettuce seed germination in sample CF15SS20 (100 percent only) '''ere significantly 
(P~O. 05) less than the germination observed in the reference sample. The 
remaining seven samples (including all the serial dilutions for CF15SS15 and the 
50 percent, 25 percent, 12.5 percent, and 6.25 percent dilutions of CF1SSS20) 
showed no statistical differences (P>O.lO) from the reference sample. 

7.2.5.2 Surface Water The measure of adverse ecological effects for wildlife 
and aquatic receptors from exposure to chemicals in surface water are discussed 
separately. 

Ihldlife Receptors. For the purposes of food-web modeling, lethal and sublethal 
RTVs were identified for each surface water ECPC for each representative wildlife 
species, as described in Paragraph 7.2.5.1. 
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Table 7-21 
Surface Soil Toxicity Results 1 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Earthworm (Eisenla foetidal 

Sample Location 
Lettuce Seed ILactuca sativa) 

14-day 30-day 3D-day Mean Growth Germination ('Yo) 

Survival (%) Su rvival (%) (grams as group wet weight) 

Control 100 100 0.25 94 

CF15SS6 33 '0 NC 95 

CF15SS7 100 100 0.334 92 

CF15SS1B 100 100 0.270 98 

CF15SS26 20 '0 NC 97 

CF15SS46 17 '0 NC 93 

CF15SS4B (Reference) 100 100 0.356 94 

CF15SS15 (6.25%) 87 '30 20.071 89 

CF15SS15 (12.5%) 93 70 '-0.053 93 

CF15SS15 (25%) 100 100 2-0.031 96 

CF15SS15 (50%) 100 10 '-0.293 97 

CF15SS15 (100%) 17 '0 NC 9B 

CF15SS20 (6.25%) 100 60 0.375 95 

CF15SS20 (12.5%) 100 '17 0.188 9B 

CF15SS20 (25%) 100 97 0.167 93 

CF15SS20 (50%) 100 97 0.258 88 

CF15SS20 (100%) 100 97 0.133 '56 

14-day LCso '" 75% 4 

3D-day Leso = 31 % 01-

1 Toxicity testing methods and results (including controls) are described In Appendix D. 

2 Statistically different from the reference. 

3 These results may be statistically significant; however, the signiilcance of these results are questionable because no effect 

was detected at higher exposure concentrations . 

.!. These LCsos are estimated using the data from CF15SS15 only. 

Notes: 

CEC"OU5.Rl 
ASW.l0.97 

% = percent. 
NC = not able to calculate value. 

LCso :::0 lethal concentration to 50 percent of test population. 
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Aquatic Receptors. Potential adverse ecological effects associated with ECPCs 
in surface water were evaluated based on a comparison of the ECPC concentrations 
with available literature-derived benchmarks. The surface water RTVs selected 
for comparison to surface water exposure concentrations for Site 15 are the same 
as those used for Site 14 (discussed in Paragraph 7.1.5.2). 

7.2.5.3 Sediment The measure of adverse ecological effects for wildlife awl 
aquatic receptors from exposure to chemicals in sediment are discussed separate
ly. 

Wildlife Receptors. For the purposes of food-web modeling. lethal and sublethal 
RTVs were identified for each sediment ECPC for each representative wildlife 
species, as described in Paragraph 7.2.5.1. 

Aquatic Rece~tors. Potential adverse ecological effects associated with ECPCs 
in sediment were evaluated based on a comparison of the ECPC concentrations with 
literature-derived benchmarks. The sediment RTVs selected for comparison to 
sediment exposure concentrations for Site 15 are the same as those used for 
Site 14 (discussed in Paragraph 7.1.5.3). 

7.2.5.4 Groundwater Aquatic organisms are potentially exposed to groundwater. 
Adverse effects to aquatic organism populations from exposure to groundwater 
ECPCs were estimated by comparing exposure concentrations for Site 15 groundwater 
with the surface water benchmarks mentioned in Paragraph 7.1.5.2, 

7.2.6 Risk Characterization This subsection presents the risk characteriza tion 
for ecological receptors exposed to surface soil, surface water, sediment, and 
groundwater at Site 15. 

7.2.6.1 Surface Soil Potential risks associated with exposures to ECPCs in 
surface soil at Site 15 are discussed separately for wildlife and terrestrial 
plants/soil invertebrates. Risks to wildlife are characterized by comparing PDE 
concentrations from ingestion and bioaccumulation of surface soil ECPCs with RTVs 
(estimated threshold dose for toxicity). Risks for terrestrial plants and soil 
invertebrates are evaluated based on the results of the respective soil toxiCity 
tests and a comparison of Site 15 surface soil exposure concentrations with 
benchmarks for terrestrial plants and invertebrates. 

species associated 
and prey items are 

discussed in Para-

Terrestrial Wildlife. Risks for the representative wildlife 
with ingestion and bioaccumulation of ECPCs in surface soil 
quantitatively evaluated using the HQ and HI approach 
graph 7.1. 6.1. 

The lethal and sublethal HQs and HIs calculated based on maximum EPGs for each 
representative wildlife species are provided in Appendix B, Table B .15 - 32; a 
summary of risks to representative wildlife receptors is provided in Table 7-22. 
Lethal and sublethal summary HIs for L.hR red fox and the great horned owl exposed 
to maximum surface soil ECPCs were less than 1. Lethal effects HIs ranged from 
2.0 for the rufous-sided towhee to 4.3 for the short-tailed shrew; sublethal 
effects HIs ranged from 2.9 for the American woodcock to 88 for the short-tailed 
shre'\v. Lead was a primary risk contributor. contributing between 70 and 79 
percent of lethal risks to the shrew, tmvhee, and woodcock, and 88 percent of the 
sublethal risks to the shrew. Arsenic Was also a significant risk contributor, 
contributing to 55 and 63 percent of the sublethal risks to the woodcock and 
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Table 7-22 
Results of Food-Web Modeling for Surface Soil, Sediment, 

and Surface Water, Site 15' 

RemedIal Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 

Jacksonville, Florida 

Lethal Sublethal 
Lethal 

Sublethal 
Media Evaluated Effects from Effects from Effects from 

Exposure to Exposure to 
Effects from 

Exposure to 
Exposure to 

Ecological Receptor Maximum Maximum 
Average EPCs 

Average 
EPGs EPCs EPGs 

Surface Soil 

Short-tailed shrew 4.3 88 1.1 18 

Rufous-sided towhee 2.0 3.0 0.76 2.1 

American woodcock 2.4 2.9 0.77 1.7 

Red fox 0.031 0.6 NE NE 

Great horned owl 0.063 0.14 NE NE 

Sediment and Surf.ce Water 

Florida water rat 0.097 2.0 NE 0.61 

Raccoon 0.00011 0.0018 NE 0.00057 

Great blue heron 0.017 0.20 NE 0.11 

1 The information listed below is a summary of Tables 8.15-42 through 8.15-45 in Append:>: B. 

Notes: 
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EPC = Exposure point concentrations. 
NE = not evaluated. 
NA :0: not applicable. 
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Primary Risk 
Contributors 

Lead 

Lead, arsenic 

Lead, arsenic 

NA 

NA 

Lead 

NA 

NA 



towhee, respectively. In addition, two PAHs contributed 3 percent of the overall 
sublethal risk to the shre\v. Because risks from maximum exposure concentrations 
were calculated to be greater than 1, an evaluation of risks to the shre\'l, 
tD'i.Vhee, and woodcock from exposure to average EPGs was also completed. 

The lethal and sublethal HQs and HIs calculated based on average EPGs in Site 15 
surface soil are also provided in Appendix B, Table B. 15 - 33 and summarized in 
Table 7-22, The lethal effects HIs ranged from 0,76 for the towhee to 1,1 for 
the shrew; sublethal effects HIs ranged from 1.7 for the woodcock to 18 for the 
shrew. As with the maximum exposure scenario, lead \vas the primary risk 
contributor to the shrew, while arsenic was the primary risk contributor to the 
towhee and woodcock for sublethal effects. 

Evaluation of the results of the food-web modeling suggest that no risks to 
predatory mammals and birds from exposure to Site 15 surface soil are expected. 
Slight risks to small birds are estimated from exposure to maximum concentrations 
of lead and arsenic. However, it is unlikely that organisms would continuously 
be exposed to maximum concentrations; no risks to small birds from average 
concentrations of lead (which better represent typical exposures) are antici
pated, although slight risks to small birds are estimated from exposure to 
average concentrations of arsenic, Small mammals are most at risk of experienc
ing sublethal effects (i,e" adverse effects to development and reproduction) 
from exposure to concentrations of lead in Site 15 surface soil. 

Terrestrial Plants and Invertebrates Toxicity Test Evaluation. Risks for 
terrestrial plants and invertebrates are characterized based on the results of 
laboratory toxici ty tests and benchmark comparisons. The surface soil analytical 
and toxicity test samples were collected concurrently and split for the t\vO 
separate analyses. The analytical results for the surface soil samples \vere used 
to help interpret the contaminant exposures and responses of the test species 
(earthworms and lettuce seed) in the toxicity tests. 

Statistically significant differences in earthworm survival were observed between 
the reference sample (GF1SSS48) and surface soil samples collected from GF15SS6, 
GF1SSS15, GF15SS26, and CF1SSS46 at Site 15 (Paragraph 7,2,5,1), Furthermore, 
statistically significant differences in earthworm growth were observed between 
the reference sample and surface soil location CF15SSl5, located downrange of the 
former skeet range, Lettuce seed germination in the reference soil Was 
significantly higher than surface soil collected from location GF15SS20, which 
is located approximately 880 feet south of the burn chamber and 100 feet 
southwest of the access road. 

Correlations between soil concentration of total PAHs, aluminum, arsenic, iron, 
lead, manganese, Toe and biological effects (i.e., earthworm growth, earthworm 
survival, and lettuce seed germination) were examined to identify contaminants 
potentially responsible for the observed biological results (Appendix G), The 
remaining surface soil ECPCs were not included in the regre_ssion anRlysp.s hecause 
these analytes were detected in only a few of the surface soil samples selected 
for toxicity testing, or were detected at high concentration at CFlSSS7, Ivhich 
resulted in no statistically significant effects to either earthworms or lettuce. 
Evaluation of the correlation (regressions) indicates that all the observed 
biological effects are poorly correlated with concentrations of PAHs, arsenic, 
iron, and manganese detected in soil. 
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Correlation regressions performed for lettuce seed germination suggest that none 
of the analyte concentrations are correlated wi th the observed effects _ The poor 
correlation is at least partially attributed to the fact that adverse effects to 
lettuce seed germination were only observed at one sample location (CFlSSS20). 
A review of the analyte concentrations at this location shows that all analytes 
(with the exception of PARs) were detected at lower concentrations at CFl5SS20 
than at several other toxicity test locations where no adverse effects to lettuce 
seed germination were observed. The only other location in which PARs were 
detected at higher concentrations was at CF15SS7; although lettuce seed 
germination was slightly reduced at CFlSSS7, the results were not significant. 
It is possible that the adverse effects to lettuce seed germination observed at 
CF15SS20 may be caused by a combination of factors (i.e., high concentrations of 
PARs and moderately high concentrations of lead and aluminum), or they may be 
related to other factors (i. e., such as soil pH, grain size, or laboratory 
procedures) unrelated to waste contamination. 

The results of the regressions for aluminum show poor correlation between 
earthworm survival and aluminum concentrations (correlation coefficient values 
(correlation coefficient [r2] value) 0.57 for 14-day survival and 0.49 for 30-day 
survival) . Furthermore, there is a moderate correlation between aluminum 
concentrations and earthworm growth (r2 value was 0.79). These results indicate 
that aluminum concentrations in Site 15 surface soil may contribute to the 
observed suppression on earthworm growth and survival. 

Correlation regressions for lead show a moderate correlation between earthworm 
survival and lead concentrations (r2 values were 0.71 for 14-day survival and 
0.63 for 30-day survival). There was a poor correlation between lead concentra
tions and earthworm growth (r2 value Was 0.45). These results indicate that lead 
concentrations in Site IS surface soil may be interpreted as contributing to 
observed suppression earthworm survival. 

The results of correlation regressions for TOC show poor to moderate correlation 
":Jetween earthworm survival and Toe concentrations (r2 values were 0.64 for l4-day 
survival and 0.55 for 30-day survival). There is also a poor to moderate 
2orrelation between TOe concentrations and earthworm growth (r2 value was 0.50). 
These results suggest that the TOC content of Site IS soil is correlated with the 
adverse effects on earthworm survival and growth (i.e., TOe concentrations may 
correlate with depositional areas where soil and certain analytes that are toxic 
to earthworms accumulate after high water periods such as rain events). 

A multiple linear regre~sion comparing the observed effects with lead, aluminum) 
and TOe concentrations indicates that earthworm survival is moderately correlated 
with concentrations of these three analytes (r2 values 0.80 and 0.70). These 
results suggest that concentrations of lead and aluminum may contribute to 
decreased earthworm survival. 

No adverse responses were observed to either of the test species at the soil 
sample location with the highest concentration of TRPH (300 mg/kg at CF15SS7). 
It is unlikely that TRPH is related to the adverse responses observed for the 
test organisms. 

The observed adverse effects to earthworms and lettuce are not collocated. The 
reduced lettuce germination occurred at CF15SS20, which did not have high 
concentrations of any of the analytes evaluated in the ERA (except PAHs); nor 
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were there explosives detected at this location. Therefore, the reduced 
germination may be due to a combination of factors (e.g., additive effects o~ PAH 
and lead concentrations). All of the sample locations where reduced earthvlOrm 
growth and survival were observed have the higher concentrations of aluminum 
(1,250 to 5,570 mg/kg) and lead (1,340 to 7,510 mg/kg). Furthermore. areas with 
high TOe content (13,000 to 46,000 mg/kg) seem to be correlated "i th the observed 
effects (i.e., toxic analytes contributing to decreased earthworm surviva~ may 
accumulate in depositional areas). It is likely that the combination of these 
analytes and other physical stressors may have caused the adverse effects to 
earthworms. 

Terrestrial Plants - Benchmark Comvarison. Risks for terrestrial plants were 
also evaluated by comparing the selected phytotoxiCity benchmarks to maximum and 
average exposure concentrations (Table 7 -23). Maximum and average concentrations 
of 10 PARs, aluminum, antimony, chromium, lead, and vanadium exceed respective 
plant RTVs. Phytotoxicity benchmarks are not available for carbazole, explosive 
compounds, cyanide, and TRPH. 

The phytotOXicity benchmarks used for aluminum, antimony, chromium, and vanadium 
were obtained from a review by Will and Suter (1994) and were derived to 
represent the 10th percentile of the LOECs for growth and yield endpoints. 
Because the number of aluminum, antimony, chromium, and vanadium studies included 
in the review was less than 10 (n=l, n=l, n=7, and n=2, respectively), the 
phytotoxicity benchmarks are equal to the lowest LOEC, and a confidence level of 
"low" was assigned Will and Suter (1994) to these benchmarks. Furthermore, some 
of the plants used in the laboratory studies for chromium are particularly 
sensitive species (e.g., lettuce, tomato, oats, soybean); therefore, risks to 
wild plants from exposure to these analytes may be overestimated. Will and Suter 
(1994) suggest that the derived benchmarks are conservative means for estimating 
population- or community-level impacts. 

Both the maximum and background concentrations of aluminum and vanadium in 
Si te 15 surface soil exceed their phytotoxicity benchmarks. No background value 
was available for chromium for Site 15; however, background values of chromium 
generally observed at NAS Cecil Field (i.e., 3.8 for Site 14) also exceed the 
phytotoxicity benchmark. The average detected concentrations (which better 
represent typical site concentrations) of aluminum (1,880 mg/kg), chromium 
(2 mg/kg), and vanadium (1.9 mg/kg), are well below background concentrations 
observed at NAS Cecil Field (4,040 mg/kg for aluminum and 4.8 mg/kg for vanadium) 
or are consistent with the phytotoxicity benchmarks (i.e., chromium and vanadium) 
and are not likely to result in adverse effects to plants. Furthermore, no 
observations of stressed vegetation were evident at Site 15 during the September, 
1995 habitat characterization. It is possible that concentrations of these 
analytes in Site 15 surface soil are not site related, and that terrestrial 
plants may not be at risk. 

Based on this evaluation, plants could potentially be impairprl from exposure to 
maximum concentrations of several PARs, aluminum. arsenic, antimony, chromium, 
lead, and vanadium in soil at Site 15. It is likely that the concentrations of 
PAHs a~d lead may cause adverse effects to plants; furthermore, it is recognized 
that several of these analytes (PAR. lead, and possibly arsenic and antimony) are 
related to past waste activities at the site. However, site concentrations of 
aluminum, chromium, and vanadium may not cause adverse effects to plants (as 
estimated) for several reasons. The phytotoxicity benchmarks selected for these 
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Table 7-23 
Risk Summary for Plants and Invertebrates in Site 15 Surface Soil 

Remedial Investigation 
Operable Unit 5. Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Analyte 
Exposure Point RTV 
Concentrations 1 

Maximum I Average Plane I Invertebrate2 

Semrvol.tile Organic Com2ounds (mg/kg) 

Acenaphthene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthe ne 

Benzo(g,h,i)perylene 

Benzo (k)fluoranthene 

Butylbenzyl phthalate 

Carbazole 

Chrysene 

Dibenz (a,h )anthracene 

Dibenzofuran 

Di-n-butylphthalate 

bis(2-Eth yl h exyl) phthalate 

Fluoranthene 

Fluorene 

Indeno (1 ,2,3-cd)pyrene 

2-Methyl naphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

EXl;!losrve Coml;!ounds (mg/kg] 

HMX 

3-Nitrotoluene 

4-Nitrotoluene 

Pesticides and PCBs (mg/kg) 

4,4'-00E 

4,4'-00T 

Dieldrin 

Endosulfan II 

See notes at end of table. 
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3 

11 

340 

340 

510 

54 

130 

0.44 

7 

400 

13 

1 

5.5 

0,52 

660 

1 

102 

0,9 

2 

260 

500 

1,1 

1,2 

1.4 

0,0013 

0,011 

0,00037 

0,0021 

2 25 34 

6 25 34 

34 25 34 

33 25 34 

48 25 34 

14 25 34 

17 25 34 

0.44 200 478 

4 NA NA 

40 25 34 

6 25 34 

1 617 NA 
2,3 200 478 

0,52 > 1.000 478 

62 25 34 

1 25 34 

16 25 34 

0,6 25 34 

2 100 34 

27 25 34 

47 25 34 

0,B1 NA NA 

0,87 NA NA 

0,93 NA NA 

0.0013 12,5 12 

0,011 12,5 12 

0,00037 12,5 30 

0.0021 "'> 1000 '1 

7-92 

RTV Exceeded?3 
(by Maximum/by Average) 

Plant I Invertebrate 

No/No No/No 

No/No No/No 

Yesj'l"" Y""/ye, 

'fO$/Yes . YesJNo. 

y""fY&£ . Y&s/ye$ . 

Y"s/NO .. Y""/N" 
. v"sjNo Y!>S/NO 

No/No No/No 

NA NA 

VM/YBfi ... Y!>l;/yS$ 

No/No No/No 

No/No NA 

No/No No/No 

No/No No/No 

'f.sIY,s Yosf'{es 

No/No No/No 

. Ye~/No Yes/No .. 

No/No No/No 

No/No No/No 

Yes/yes . YeS/NO 

Yes!'{o<; YM/yeS 

NA NA 

NA NA 

NA NA 

No/No No/No 

No/No No/No 

No/No No/No 

No/No No/No 



Table 7-23 (Continued) 
Risk Summary for Plants and Invertebrates in Site 15 Surface Soil 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Exposure POint RTV 
RTV Exceeded?" 

Analyte Concentrations 1 (by Maximum/by Average) 

Maximum I Average Plane I Invertebrate1 Plant I Invertebrate 

Inorganic Analy!es img/kgl 

Aluminum 1,880 1,090 50 NA 'Ve.jY~ NA 

Antimony 15.3 45.3 5 NA 'Vas/yes NA 

Arsenic 22.4 19.4 10 100 'YesjYes No/No 

Barium 29.4 15.4 500 NA No/No NA 

Cadmium 0.55 052 3 50 No/No No/No 

Chromium 2 2 1 50 Yes/Yes No/No 

Cobalt 2.7 2.7 20 NA No/No NA 

Copper 3.2 3 100 30 No/No No/ND 

Cyanide 0.27 0.25 NA NA NA NA 

Lead 4,190 730 50 1,190 . 'Ve.jY~ Y~s:/NO= 

Manganese 6.4 4.8 500 NA No/No NA 

Nickel 2.2 22 30 400 No/No No/No 

Vanadium 2.5 1.9 2 NA y;,&jNo NA 

Zinc 2.9 2.9 50 130 No/No No/No 

General Chemistry (mg/kg) 

Total Recoverable 130 73 NA NA NA NA 
Petroleum Hydrocarbons 

1 Exposure Point Concentrations (EPCs) are presented in Table 7-17. The maximum EPCs are equal to the lesser of the 
maximum detected concentration or the 95th percent upper confidence limit. Average EPCs are equal to the mean of all 
concentrations When the mean is greater than the maximum EPC, the maximum EPC was used. 
2 Plant and invertebrate RTVs are presented in Appendix A, Tables A-13 and A-14 (respectively). Generally, the plant 
RTVs are the lowest observed effect concentration from among plant growth studies on plants in solid media, and 
invertebrate RTVs are the lowest lethal concentration to 50 percent of test population (14-day soil test on Eisenia foetida) 
from among chemicals in the same chemical class (applies to organic compounds). A conservative factor of 0.2 was 
applied to invertebrate RTVs; the resultant value should be protective of 99.9 percent of the popUlation from lethal effects 
(U.S. Environmental Protection Agency, 1986). 
3 Comparison shown is maximum EPC to RTV !average EPC to RTV. 
4 Values for Endosulfan I were used as surrogates. 

Notes: RTV = reference toxicity value. 
mg/kg = milligrams per kilogram. 

CEC-OU5.RI 
ASW.l0.97 

= shading indicates exceedances. 
NA = not applicable. 
> = greater than. 
HMX = cyclotetramethylenetetranitramine. 
PCB = polychlorinated biphenyl. 
DOE = dichlorodiphenyldichloroethene. 
DDT = dichlorodiphenyltrichloroethane. 
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analytes may be overly conservative and may overestimate risk to plants. In 
addition. background concentrations of aluminum, chromium, and vanadium also 
exceed phytotoxicity benchmarks and average concentrations of these analytes. 
Lastly, these analytes are not related to past waste activities at the site and 
no signs of stressed vegetation were observed at Site 15. 

The benchmark exceedances for PARs, lead, and possibly antimony and arsenic 
suggest that these analytes may be the primary cause for the adverse responses 
observed for lettuce seed germination at CF1SSS20 (where PARs Were detected at 
some of their highest concentrations), 

Terrestrial Invertebrates Benchmark Comparison. Risks for terrestrial 
invertebrates were also evaluated by comparing invertebrate toxicity benchmarks 
to maximum and average exposure concentrations. The results of this evaluation 
for Site 15 surface soil are presented in Table 7-23. The maximum and average 
concentration of 10 PARs and lead exceed their benchmarks, suggesting that 
terrestrial invertebrates may experience effects from exposure to these analytes, 
However, no adverse effects to earthworm survival or growth were observed in 
laboratory toxicity tests for sample locations CF15SS7 or CF15SS20, where the 
highest PAR concentrations Ivere detected. Earthworm survival and growth were 
adversely impacted at several sample locations ,vhere lead was detected at 
concentrations ranging from 1,340 to 7,510 mg/kg (e.g., CF15SS6, CF15SS15, 
CF15SS26, and CF15SS46). These concentrations exceed the lead benchmark of 1,190 
mg/kg, suggesting that lead is the primary agent contributing to adverse effects 
to earthworms. Invertebrate benchmark values are not available for carbazole, 
dibenzofuran, explosive compounds, aluminum, antimony, barium, cobalt, cyanide, 
manganese, vanadium. or TRPH. 

7.2.6.2 Surface Water and Sediment Potential risks are characterized for 
wildlife and aquatic receptors by comparing PDE concentrations from ingestion and 
bioaccumulation of surface water and sediment ECPCs with RTVs (estimated 
threshold for toxicity) (as discussed in Paragraph 7.1.6.2). Risks for aquatic 
life are characterized based on a comparison of exposure concentrations of the 
ECPCs in surface water and sediment samples with the benchmarks. 

\\Tildlife Receptors. Risks for the representative wildlife species associated 
wi th ingestion of surface water, potentially contaminated aquatic life, and 
sediment is quantitatively evaluated using the HI and HQ approach. 

The lethal and sublethal HIs and HQs calculated for each of the representative 
wildlife species from exposure to surface water and sediment ECPCs at Si te 15 are 
provided in Appendix B, Table B.1S-34. HIs for lethal effects to receptors 
ranged from 0.00011 for the raccoon to 0.097 for the Florida water rat, and HIs 
for sublethal effects to receptors ranged from 0.00018 for the raccoon to 2.0 for 
the Florida water rat. The HIs for lethal effects were all below 1; however, the 
HI for sublethal effects from exposure to maximum surface water and sediment 
ECPCs exceeded 1 for the Florida water rat. This slight risk to small mammals 
is estimated from exposure to lead. Therefore, evaluation of risk from exposure 
to average ECPCs was conducted. The lack of bioaccumulation factors for PAHs and 
several inorganics causes uncertainty about wildlife exposures to these analytes. 

The sublethal HIs and HQs calculated based on average ECPCs in Site 15 surface 
water and sediment are provided in Appendix B, Table B.1S-3S. HIs and HQs were 
not calculated for lethal effects from exposure to average surface water and 
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sediment ECPCs. as no lethal effects were predicted in the maximum exposure 
scenario. HIs for sublethal effects to receptors ranged from 0.00057 for the 
raccoon to 0.61 for the Florida water rat. 

Evaluation of the results of the food-web modeling suggests slight risks to small 
mammals IDay exist from exposure to IDaximum concentrations of lead. However. it 
is unlikely that organisms would continuously be exposed to maximum concentra
tions; no risks to small mammals from average concentrations of lead (which 
better represent typical exposure) are anticipated. 

Aquatic Receptors. Risks for aquatic receptors are discussed separately for 
surface water and sediment. 

Surface \\Tater. The potential for adverse effects to aquatic receptors was 
evaluated by comparing filtered and unfiltered surface water concentrations with 
benchmarks, (Table 7-24). This comparison indicates that filtered and unfiH:ered 
concentrations of aluminum, iron, and lead exceed aquatic benchmark values. In 
addition, the unfiltered concentration of copper at CF15Sw2 exceeds its 
benchmark. 

The concentrations of aluminum in filtered and unfiltered surface water at 
Site 15 are consistent with the concentrations detected in surface water at 
Site 14, ranging from 427 to 649 I'g/2. For the same reasons discussed in 
Paragraph 7.1.6.2, it is possible that the concentrations of aluminum detected 
in Site 15 surface water would not cause risk to most aquatic receptors. 

Concentrations of copper in Site 15 surface water are also consistent with 
concentrations detected in Site 14 surface water. Copper was detected at CF15SW2 
at a concentration of 11 pg/i in unfiltered surface water, which exceeds the 
available guidelines and criteria (4 I'g/2) by less than a factor of 3 and the 
lowest adverse effect concentration in the AQUIRE database (1.5 ~g/i for water 
flea reproduction) by a factor of 7. For the same reasons presented in 
Paragraph 7.1.6.2, it is unlikely that concentrations of copper in Site 15 
surface water would cause adverse effects to aquatic organisms. 

The concentrations of iron detected in filtered and unfiltered surface water from 
Site 15 range from 490 to 1,980 I'g/2. These concentrations barely exceed the 
USEPA AWQC, FDEP Class III standard, and the USEPA Region IV criterion. The 
benchmark selected from the AQUIRE database (460 I'g/2 for trout hatchability) 
(Appendix A, Table A-15) is protective of a cold-water species of fish that do 
not inhabi t the warm surface waters at Site 15. The next lowest benchmark in the 
AQUIRE database (3,700 I'g/ i for duckweed growth) exceeds the maximum EPCs. This 
evidence suggests that concentrations of iron in Site 15 surface water are not 
likely to cause adverse effects to aquatic organisms. 

Lead was detected in filtered and unfiltered surface water at concentrations 
ranging from 79.5 to 398 pg/2. These. conc02nt:rations exceed the Federal AwQC, 
FDEP Class III standards, and the Region IV criterion of 0.5 I'g/i by several 
orders of magnitude; however, the AWQC document for lead (USEPA, 1985b) indicates 
that this criterion (recommended for use with the total recoverable method of 
analysis) may be overly protective. The benchmark selected from the AQUIRE 
database (52 I'g/2) is protective of trout, which is a coldwater species of fish 
that does not inhabit the warm waters of Site 15. The other effects data 
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Table 7-24 
Site 15 Surface Water ECPC Exposure and Toxicity Benchmark Comparison 1 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Exposure Point Concentration 
FDEP USEPA 

AQUIRE Lowest 
Class III 

AWQC' 
Region IV 

Reported Adverse 
Analyte 

I 
Fresh Water i,J.Igj 1) 

Water Quality 
Effect ConcentrationS 

Maximum Average Quality Standards2 Criteria 
i,J.Ig/1)/Test Species 

i,J.Ig/ /) i,J.Ig/ /)' 

Ex~losive Com(!ounds (pg/l) 

3-Nitrotoluene 4.95 1.9 NA NA NA NA 

4-Nitrotoluene 46.1 16 NA NA NA NA 

Tetryl 18.4 12.4 NA NA NA 7eo/trout and minnow 
reproduction 

1,3,5-Trinitrobenzene 6.73 2.4 NA NA NA SO/trout and minnow 
reproduction 

Unfiltered Inorganic Analy:tes (JIg/ll 

Aluminum 649 560 NA '87 '87 15/trout LCsQ 

Barium 17.1 13 NA NA NA S,900/water flea 
reproduction 

Copper 11 tt '4 '4 '4 1.5/water flea repro-
duction 

Iron 1,980 1,320 1,000 1,000 1,000 460/trout hatchability 

Lead 398 265 9 0.5 90.5 90.5 52/trout mortality 

Vanadium 33 3.3 NA NA NA 128/guppy LC" 

Filtered Inorganic Analytes (Jlg!l) 

Aluminum 585 508 NA '87 '87 15/trout LCso 

Barium 149 11 7 NA NA NA 8,900/water flea 
reproduction 

Iron 1.660 1,pSO 1,000 1,000 1,000 460/trout hatchability 

Lead 225 187 90.5 90.5 '05 52/trout mortality 

See notes at end of table 
- - - --

Result 

No data6 

No dataG 

Not Exceeded 

Not Exceeded 

Exceeded 

Nat exceeded 

Exceeded 

Exceeded 

Exceeded 

Not exceeded 

Exceeded 

Not exceeded 

Exceeded 

I Exceeded 

I 
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Table 7-24 (Continued) 

Site 15 Surface Water ECPC Exposure and Toxicity Benchmark Comparison 1 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 

Jacksonville, Florida 

Exposure Point Concentration 
FDEP USEPA AQUIRE Lowest 

Class III AWQC' 
Region IV Reported Adverse 

Analyte 

I 
Fresh Water lpg/I) 

Water Quality Effect ConcentrationS 
Result 

Maximum Average Quality Standards2 Criteria 
lug/ I)/Tes' Species 

lug/ I) lug/ I)' 

Water Chemistry: (pQI1) 

Chloride 10,000 9,000 NA 230,000 230,000 NA Not exceeded 

Total Petroleum 600 400 NA NA NA NA No benchmark 

Hydrocarbons 
available 

t Results of analyses of surface water samples included in Chapter 1.0 of the RIDD. Only those analytes selected as aquatic ECPCs in Table 7-1 Bare 

presented 

2 FDEP, Chapter 62-302, Surface Water Quality Standards (Florida Legislature, 1995) 

3 Chronic Federal Ambient Water Quality Criteria (USEPA, 1991e and 1988b), 

4 USEPA Region IV Water Quality Criteria (USEPA, 1995b) 

5 From Appendix A, Table A-iS. Only growth, mortality, and reproductive effects to plants, Invertebrates, amphibians, and fish were considered. 

6 No criteria, guidelines, or information in the AQUIRE database exists for this compound However, the concentrations of this analyte de1ected in Site 15 

groundwater are less than a No Observed Effect Concentration of 3,200 fl9/ i for developmental effects to the frog Xenopus laevis found in the literature 

(Devillers & Exbrayat, 1992) 

7 Value for 1,3,5-trinitrobenzene used as a surrogate because of structural similarities. 

8 Based on a pH of 6.5 to 9. 

9 Hardness-dependent criterion based on an estimated hardness concentration of 25 mg calcium carbonate (CaC03) as recommended by USEPA (57 FR 60848, 

1992) (site-speCific hardness is 19 mgj i as CaC03). 

Notes. ECPC = ecological contaminant of potential concern. 

FDEP = Florida Department of Environmental Protection. 

fl9/1 ;= micrograms per liter. 

AWQC ;= Ambient Water Quality Criteria (guidance criteria established under the Clean Water Act), 

USEPA ;= U.S. Environmental Protection Agency. 

AQUIRE =: Aquatic Information Retrieval. 

NA ;= not available. 

Tetryl = trinitrophenylmethylnitramine. 

= concentration exceeds the most conservative toxicity benchmark, 

LeoQ = lethal concentration to 50 percent of test population 



presented in AQUIRE (Appendix A, Table A-:, suggest that other aquatic organisms 
may tolerate the concentrations of lead ([eLected in Site 15 surface water. 

Based on the results of the surface water analyses, it is possible that aquatic 
organisms may suffer adverse effects from exp0sure to alwninwn, copper, iron, and 
lead in surface water. However, based on the conservative nature of the 
benchmarks used and the consistent nature in which some analytes (e.g .. aluminum) 
are detected in surface water and groundwater, it is possible that risks were 
overestimated. Aluminum, copper, and iron may not be associated with site
related activities; therefore, detected concentrations of these analytes may be 
consistent wi th background and may not cause adverse effects to Jquatic organisms 
from exposure to Site 15 surface water. Lead ~:~ associated with past site 
activities, and was detected at high concentrations in surface soil at Site 15. 
Although the lead benchmarks used for evaluating adverse effects to aquatic 
organisms are conservative and drainage pathways from surface soil to surface 
water are not clear, it is possible that site-related activities may have 
contributed lead contamination to surface water that could cause adverse effects 
to aquatic organisms. Due to a lack of TRPH toxicity data, there is uncertainty 
associated with aquatic organism exposures to TRPH in Site 15 surface water at 
CF1SSW1, which is discussed in Subsection 7.2.7. 

Sediment. The potential for adverse effects to aquatic receptors from exposure 
to Site 15 sediment was evaluated by comparing sediment concentrations with 
benchmarks, as provided in Table 7-25. This comparison indicates that 
concentrations of all 12 PAHs (primarily at sample location CF1SSD3), 4,4'-DDT 
and its daughter products (detected at CF1SSD2 and CF1 C"'D3), and lead (at 
CFb::D2, CF1SSD3, CF1SSD4, CF1SSDS, and CF1SSD7) exceed aquatcc benchmark values; 
in addition, the concentrations of benzo(b)fluoranthene at CF1SSDl and CF1SSD2 
also exceed its benchmark. No benchmarks are available for 2 -butanone, 
carbazole, di-n-butylphthalate, 4-nitrotoluene, aluminum, barium, vanadium, or 
TRPH. 

Nearly all of the concentrations of PAHs detected at CF1SSD3 exceed the NOAA 
ER-Ls for marine and estuarine environments and OME LELs for cold water environ
me::lts; none of the concentrations exceed USEPA sediment guidelines or NOAA ER-Ms. 
The NOAA ER-Ls and OME LELs were developed to be protective of 90 percent of 
aquatic organism popUlations and the majority of aquatic organisms, respectively. 
All exceedances are approximately two times the benchmarks or less; these slight 
exceedances suggest that although aquatic organisms may be at risk from exposure 
to PARs, the potential adverse effects may be slight. 

The concentrations of 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT (collectively known as 
DDTR), and lead at CF1SSD2 barely exceeded sediment benchmarks; therefore, it is 
likely that adverse effects to aquatic organisms (based on the OME LEL and the 
NOAA ER-L) at this sediment location are unlikely to occur. 

Concentrations of DDTR at CFlSSD3 slightly exceed USEPA sediment guidelines and 
OME LELs; in addition, concentrations of DDTR exceed NOAA ER-Ls, potentially 
resulting in adverse effects to aquatic organisms. The magnitude of these 
exceedances suggests that any adverse effects would be minimal. In addition, 
DDTR is not related to ordnance disposal activities and, therefore, may not be 
si':e related. 

CEe-OU5.AI 
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'" ~ Table 7-25 
Site 15 Sediment ECPC Exposure and Toxicity Benchmark Comparison 1 o 

~ 
~ 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Exposure Point Concentration USEPA Sediment NOAA' SQAGss 
Analyle 

J Quality Guidelines2 I 
OME LEL' 

I 
Result 

Maximum Average ER-L ER-M TEL PEL 

Volatile Organic Com~ounds (mg/kg) 

2-Butanone 0.Q18 0.011 NA NA NA NA NA NA No benchmark available 

Semrvolatile Organic Com[lounds (mg/kg) 

Anthracene 0.55 0.26 NA 0.0853 1.1 0.22 0.047 0.245 Exceeds 

Benza (a) anthracene 61 11 NA 0.261 1.6 0.32 0748 0.693 Exceeds 

8enzo(a)pyrene 8 1 NA 0.43 1.6 0.37 00888 0.763 Exceeds 

Benzo (b)fluoranthene 10 2 NA NA NA 6024 NA NA Exceeds 

Benzo {g, h ,i)perylene 3.5 0.6 NA NA NA 0.17 NA NA Exceeds 

Benzo (k)fluoranthene 3.7 0.7 NA NA NA 024 NA NA Exceeds 

Carbazole 0.058 0.058 NA NA NA NA NA NA No benchmark available -.J 
tb 
'" Chrysene 7.3 1.3 NA 0384 2.8 0.34 0.108 0.846 Exceeds 

Dibenz(a,h)anthracene 1.1 0.3 NA 00634 026 0.06 0.0062 0.135 Exceeds 

Di-n-butyl phthalate 3.1 19 NA NA NA NA NA NA No benchmark available 

Fluoranthene 10 2 6.2 0.6 51 0.75 NA NA Exceeds 

Indeno (1 ,2,3-cd)pyrene 4.3 0.77 NA NA NA 02 NA NA Exceeds 

Phenanthrene 31 06 1.6 0.24 1.5 056 NA NA Exceeds 

Pyrene 91 16 NA 0.665 2.6 049 0.153 1.398 Exceeds 

Explosive Compounds (mg/kg) 

4-Nitrotoluene 375 127 NA NA NA NA NA NA No benchmark available 

Pesticides and PCBs (mg/kg) 

4,4'-000 0.011 ·omo '0.00828 70.00158 70.0461 0008 0.00122 0.00781 Exceeds 

4,4'-00E 0.0083 0,0047 70.00828 00022 0027 0.005 0.00207 0374 Exceeds 

4,4'-DDT 0.0081 0,0045 0.00828 0.00158 00461 0.008 0.00119 0.00477 Exceeds 

See notes at end of table 
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Table 7-25 (Continued) 
Site 15 Sediment ECPC Exposure and Toxicity Benchmark Comparison 1 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Exposure Point Concentration USEPA Sediment NOAN SQAGs5 

Analyte 

I Quality Guidelines2 I 
OME LEL' 

I 
Result 

Maximum Average ER-L ER-M TEL PEL 

Inorganic Analy:tes (mglkg) 

Aluminum 2,630 1,760 NA NA NA NA NA NA No benchmark available 

Barium 3.9 3.1 NA NA NA NA NA NA No benchmark available 

Iron 207 132 NA NA NA 20 NA NA Not exceeded 

Lead 840 250 NA 46.7 218 31 30.2 112 Exceeds 

Vanadium 2.4 1.8 NA NA NA NA NA NA No benchmark available 

General Chemistry: (mg/kg) 

Total Petroleum 0.11 0.067 NA NA NA NA NA NA No benchmark available 
Hydrocarbons 

1 Results of analyses of sediment samples included in Chapter 1.0 of the RIDD. Only those analytes selected as aquatic ECPCs in Table 7-19 are presented. 
2 U.S. Environmental Protection Agency (U?EPAi 1SSBc; USEPA, 1993c) mean Sediment Quality Criteria adjusted values using 1 percent site-specific total organic carbon. All 
values represent Final Residue Values. 
3 NOAA ER-L and ER-M Sediment Guidelines correspond to the concentration that is protective of 90 percent of the population and 50 percent of the population, respectively 
(Long et aI., 1994). 
"OME LEL Provincial Sediment Quality Guidelines (Persaud et ai, 1996) correspond to a concentration that can be tolerated by the majority of cold water benthic organisms 
5 SQAGs TEL and PEL correspond to the upper limit at the minimal effects range, and the lower limit of the probable effects range, respectively (FDEP, 1994). 
B Value for benzo(k)fluoranthene used as a surrogate. 
7 Value for 4,4 '-DDT used as a surrogate 

Notes: ECPC = ecological contaminant of potentia! concern. TEL = toxic effect level. 
USEPA == U.S. Environmental Protection Agency. PEL = probable effect level. 
NOAA = National Oceanic and Atmospheric Administration. mg/kg = milligrams per kilogram 
ER-L == effects range-low NA == not available. 
ER-M = effects range-median. = concentration exceeds the most conservative toxiCity benchmark. 
OME = Ontario Ministry of the Environment PCB = polychlorinated biphenyl. 
LEL = Low Effects Level DOD = dichlorodiphenyldichloroethane. 
SQAGs = State of Florida Sediment Quality Assessment Guidelines. DOE == dichlorodiphenyldichloroethene. 



The maximum lead concentration detected at CF1SSD7 (840 mg/kg) exceeds the NOAA 
ER-L and OME LEL by factors of approximately 18 and 27, respectively; this 
concentration also exceeded the NOAA ER-M. Although drainage pathways from 
surface soil to sediment are not clear, it is possible that activities at Sit:e 15 
may have contributed to lead contamination that could result in adverse effects 
to aquatic organisms. 

Based on the results of the sediment analyses, it is possible that aquatic 
organisms may suffer marginal adverse effects from exposure to PARs, DDTR, and 
lead in sediment. However, based on the evidence provided above, it is likely 
that only lead and PARs are site related. Adverse effects to aquatic organisms 
caused by the presence of TRPH in sediment cannot be assessed as no TRPH 
benchmarks exist for sediment. 

Site 15 
surface 

7.2.6.3 Groundwater Risks to aquatic organisms from exposure to 
groundwater are evaluated by comparing exposure concentrations to the 
water toxicity benchmarks, which are presented in Table 7-26. 
concentrations of bis(2-ethylhexyl)phthalate, 4,4'-DDT, iron, silver 
only), and zinc exceed available aquatic benchmarks. 

Maximum 
(fil tered 

Bis(2-ethylhexyl)phthalate was detected in four monitoring wells at concentra
tions ranging from 1 to 220 ~g/l. The maximum exposure concentration exceeded 
available surface water benchmarks, including the FDEP standard (3.0 ~g/2), the 
proposed Federal AWQC (160 ~g/2), and the lowest adverse effect concentration in 
the AQUIRE database (0. 89 ~g/J. for moorfrog hatchability). Although bis(2-
ethylhexy1)phthalate was detected in groundwater that may result in adverse 
effects to aquatic organisms, this analyte was not detected in surface water. 
Because it Was not found in surface water, it is overly conservative to assume 
that organisms would be exposed to undiluted groundwater concentrations. 

Maximum concentrations of 4,4'-DDT (0.042 ~g/2) exceed the Federal AWQC, FDEP 
standard, and USEPA Region IV criterion (0. 001 ~g/ n. However, the endpoints for 
these benchmarks are based on residues in fish for the protection of wildlife; 
no benchmark has been derived for the protection of aquatic life. The only 
chronic value in the AWQC (USEPA, 1980) that is protective of aquatic life is 
0.74 (~g/l), which is greater than the maximum exposure concentration. Nearly 
all of the over 1,000 effects concentrations listed in the AQUIRE database for 
4,4'-DDT (Appendix A, Table A-1S) are greater than 0.042 ~g/2, with the exception 
of a few studies based primarily on physiological, oxygen consumption, 
hematological, and locomotive effects. None of these endpoints are considered 
appropriate assessment endpoints for evaluating the decline of aquatic organism 
populations. The selected endpoint (0.04 ~g/2 for water flea mortality) is the 
only study in the AQUIRE database with an appropriate endpoint (i.e., a measure 
of the survival and maintenance of aquatic organisms); the maximum concentration 
of 4,4' -DDT only slightly exceeds this effects concentration. This suggests that 
the levels of 4,4'-DDT detected in Site 15 groundwater are not likely to cause 
adverse effects to aquatic organisms. 

Iron was detected in all monitoring wells at concentrations ranging from 633 to 
3,140 ~g/2 in unfiltered samples, and from 598 to 2,410 ~g/2 in filtered samples. 
The maximwn exposure concentration exceeds several guidelines and criteria 
(1,000 ~g/£) by a factor of three, and the lowest adverse effect concentration 
in the AQUIRE database (460 ~g/£ for trout hatchability). As previously 
mentioned, no salmonids (cold water species) occur at Site 15. The maximum 
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Table 7-26 
Site 15 Groundwater Exposure Concentration and Toxicity Benchmark Comparison' 

Remedial Investigation 
Operable Unit 5r Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Exposure Point FDEP Class III USEPA Region IV AQUIRE Lowest 
Ana\yte Concentrations Fresh Water Quality 

AWQC' 
Water Quality Reported Adverse Effect 

Maximum I Average Standards' 0g/ £) 0g/ £) 
Criteria 0g/1)' ConcentrationS (pg/ i)/ Test Species 

Semivolatile Organic Com(!ounds tug/II 

bis (2-Ethylhexyl) phthalate i2l!0 33 3.0 6160 NA Q.89/moorfrog hatchability 

Ex~loBive Coml!ounds Ipg/l) 

3-Nitrotoluene 3.39 2.5 NA NA NA NA 

RDX 0.451 0.24 NA NA NA 710/catfish mortality 

Pesticides .nd PCBs {pgll , 

4,4'-00D 0.040 0.040 80.001 80.001 ·0.001 O.04/water flea mortality 

4,4'-00T 0.042 0.042 . 90.001 90,001 90.001 Q,Q4/water flea mortality 

Unfiltered Inorganic Analy:tes (pg/ II 

Iron 3,140 1,750 1,000 1,000 1,000 460jtrout hatchability 

Manganese 49.6 21.2 NA NA NA 280jphytoplankton population endpoints 

Thallium 6 5 1°6,3 1140 NA 82jgreen algae growth 

Zinc 246. 60.5 1230 1230 1230 17.1 jinvertebrate population endpoints 

Filtered Inorganic Analy:tes Ipg/ t I 

Iron 2,410 1,480 1,000 1,000 1,000 460jtrout hatchability 

Silver 11,2 7.1 0.07 012 NA 11 jwater flea LCso 

Thallium 5.4 5.1 1°6,3 1140 NA 82jgreen algae growth 

Zinc 109 43 1Z30 '230 1230 17.1 jlnvertebrate population endpoints 

See notes on following page, 

I 

I 

I 

~ 

Result 
I 

I 

Exceeded 
I 

No data7 

Not Exceeded I 

Not Exceeded 
I 

Exceeded 

I 

Exceeded 

I Not Exceeded 

Not Exceeded 

Exceeded 
I 

Exceeded 

Exceeded 

Not Exceeded 

Exceeded 
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Table 7-26 (Continued) 
Site 15 Groundwater Exposure Concentration and Toxicity Benchmark Comparison 1 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

1 Results of analyses of groundwater samples included in Chapter 1.0 of the RIDD (ABB-ES, 1997), Exposure point concentrations presented in Table 7-20. 
2 Florida Administrative Code, Chapter 62-302, Surface Water Quality Standards (Florida Legislature, 1995). 
3 Chronic Federal Ambient Water Quality Criteria (USEPA, 1991e and 1988b). 
4 USEPA Region IV Water Quality Criteria (USEPA, 1995b) 
5 From Appendix A, Table A-iS. Only growth, mortality, and reproductive effects to plants, invertebrates, amphibians, and fish were considered. 
6 Proposed criterion 
7 No criteria, guidelines, or information in the AQUIRE database exists for this compound. However, the concentrations of this analyte detected in Site 15 groundwater are 
less than a No Observed Effect Concentration of 3,200 P9j t for developmental effects to the frog Xenopus /aevis found In the literature (Devillers & Exbrayat, 1992). 
8 Value for 4,4'-DOT used as a surrogate 
9 Value is derived to be protective of wildlife; no gUidelines or criteria exist "for the protection of aquatic life 
10 Criterion deve!oped to be protective of human health; therefore was not used to evaluate toxicity to aquatic life. 
l' !nsufficient data to develop criterion. Information presented is the LOEL - Lowest Observed Effect Level. 
12 Hardness-dependent criterion based on an estimated hardness concentration of 25 mgj 1 of calcium carbonate (CaC03), as recommended by USEPA (57 FR 60848, 1992) 
(a site-specific hardness value of 19 mgjl CaC03 was calculated using mean calcium and magnesium concentrations [Greenberg et aI., 1992I). 

Notes' FOEP = Florida Department of Environmental Protection. 
j.l9/1 ;= micrograms per liter. 
AWQC = Ambient Water Quality Criteria (guidance criteria established under the Clean Water Act) 
USEPA = U.S. Environmental Protection Agency. 
AQUIRE = Aquatic Information Retrieval. 

= concentration exceeds the most conservative toxicity benchmark. 
NA = not available 
RDX = cyclotrimethylenenitramine 
PCB = polychlorinated biphenyl. 
DOD ;= dichlorodiphenyldichloroethane. 
DDT = dichlorodlphenyltrichloroethane. 
LC50 = lethal concentration to 50 percent of test population. 



exposure concentration is less than the next lowest adverse effect concentration 
in the AQUIRE database (Appendix A, Table A-1S), which is 3,700 I'g/£ (based on 
an endpoint for duckweed growth). This suggests that concentrations of iron in 
groundwater at Site 15 may not cause adverse effects to aquatic organisms. 

Silver, detected in one filtered groundwater sample at a concentration of 
11.2 pg/.Q, was not detected in unfiltered groundwater samples or in any other 
media collected at Site 15. The groundwater concentration is over 100 times 
higher than the FDEP Standard and 93 times higher than the Federal AHQC for 
silver, A review of the silver AHQC document (USEPA, 1980) indicates that larval 
trout are among the most sensitive ecological receptors with regard to silver 
exposure. In addition, there is uncertainty associated with the detection of 
silver in filtered groundwater at only one location at such a high concentration, 
especially since silver was not detected in unfiltered groundwater or in any 
other Site 15 media. Given this evidence, it is likely tha:: silver iT'. 
groundwater is not posing a risk to aquatic receptors at Site 15. 

Zinc was detected in 3 out of 8 monitoring wells at concentrations ranging from 
92 to 246 I'g/Y in unfiltered samples, and 109 I'g/Y in filtered samples, The 
maximum exposure concentration exceeds several guidelines and criteria (30 pg/.Q) 
and the lowest adverse effect concentration in the AQUIRE database (17,1 I'g/Y for 
invertebrate population endpoints). Although these concentrations may cause 
adverse effects to aquatic organisms, zinc was not detected in surface water 
samples at Site 15, 

The results of the risk evaluation for aquatic organism exposures to ECPCs 
detected in groundwater suggest that although concentrations of several analytes 
exceed benchmarks, adverse effects to aquatic organisms may be minimal or are 
unlikely to occur. Factors supporting this conclusion include 1) concentrations 
of these analytes detected in groundwater are less than those detected in surface 
water (or were not detected in surface water at all), 2) these analytes are 
detected at concentrations less than relevant benchmarks, and 3) the presence of 
some of the analytes detected in groundwater is questionable. 

7.2.7 Uncertainty Analysis The objective of the uncertainty analysis is to 
discuss the assumptions of the ERA process that may influence the risk assessment 
results and conclusions. General uncertainties inherent in the risk assessment 
process and in the Site 15 ERA are included in Table 7-14, 

Specific uncertainties associated with the assessment of risks associated with 
contamination at Site 15 are included below. 

CEC-OU5.Rl 
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Risk to aquatic organisms from exposure to analytes detected in 
filtered groundwater samples may have been underestimated. Because no 
filtered background groundwater data were available, unfiltered 
background groundwater data were used to screen ECPCs. As a result, 
filtered aluminum, barium, cobalt, manganese, and vanadium were not 
retained for the risk assessment. However, the concentrations of these 
analytes (with the exception of aluminum) detected in groundwater are 
less than available plant and aquatic organism benchmarks; therefore, 
adverse effects from exposure to these analytes in ground'ivater are 
unlikely to occur. In the case of aluminum, concentrations in 
groundwater are less than in surface water; therefore, it is unlikely 
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that concentrations of alwninum in groundwater would contribute to 
adverse effects for aquatic organisms. 

There is uncertainty associated with using unfiltered surface water and 
groundwater data for evaluating risk to aquatic organisms from exposure 
to inorganic analytes. Risks to aquatic organisms may have been over
estimated because unfiltered groundwater represents the total fraction 
of analytes that occur in the water column. including those that are 
sorbed to particulates and are unlikely to be biologically available or 
to migrate to a potential discharge point. Furthermore i there is 
uncertainty associated with the detected concentrations of filtered 
silver in groundwater since this analyte was not detected in the 
unfiltered sample or in any other site media. 

Risks to terrestrial receptors associated with exposure to TRP-:-l in 
surface soil, surface water, and sediment may have been under
estimated. Although selected as an ECPC for these media, TRPH was not 
evaluated in the ERA for exposures to wildlife or aquatic organisms 
because there are no toxicological benchmarks. However, exposures to 
PAHs (which may comprise the majority of TRPH detected at Site 15) were 
evaluated as part of the Site 15 ERA. 

There is uncertainty associated with the lack of sediment BAFs for 
PARs; this may result in an underestimate of risk for terrestrial 
'ivildlife that ingest aquatic organisms that may bioaccumulate these 
compounds. 

Risks to avian species may have been underestimated because bio
accumulation and toxicity data for this taxonomic group are generally 
lacking in the literature, and mammalian data were not used as 
surrogates due to concerns about extrapolations between these two 
groups. As a result, potential risks associated 'ivith several ECPCs 
were not evaluated. If the data obtained from studies conducted on 
mammals were used for estimating risks to avian species, then risk 
estimates for birds would be higher because risks would have been 
quantified for more chemicals. 

There is uncertainty associated with the results of the serial 
dilutions performed in the laboratory toxicity tests. In both the 
dilutions performed for CF1SSS15 and CF15SS20, conditions generally 
improved in the 50 percent and 25 percent dilutions, but declined again 
in the 12.5 percent and 6.25 percent dilutions. The toxicity test 
laboratory attributed these occurrences to poor sample homogeneity. 

The cotton mouse (Peromyscus gossypinus) was selected as an alternate 
wildlife receptor to better evaluate ecological effects for the small 
mammals in the terrestrial habitats at Site 15 when developing lead 
preliminary remedial goals. The cotton mouse was selected because its 
habitat covers much more of the Site 15 terrestrial conditions than 
does that of the shrew. Risks to the cotton mouse were calculated in 
the same manner as for the shrew. The lethal and sublethal risks 
predicted for small mammals (i.e., based on the shrew) are signifi
cantly reduced when risks for small mammals are modeled for the cotton 
mouse. The HQs calculated based on lethal effects were less than 1 for 
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average and maximum exposure point concentrations and well below the 
HQs calculated for the shrew. The HQs for sublethal effects were 
slightly above 1 for average and maximum exposure point concentrations. 
However, the HQs were calculated based on conservative assumptions, and 
thus would likely be overestimating risks at the site. 

There is uncertainty associated with utilizing average groundwater 
concentrations. The average concentrations of bis (2- ethylhexyl) -
phthalate, 4,4'-DDT, iron, silver, and zinc detected in groundwater 
exceed surface water benchmark values; however, the average concentra
tion is based on fewer than 10 samples and may not be representative of 
typical site conditions. Therefore, risks based on these exceedances 
may also not be representative of the site. 

There is uncertainty associated with risks predicted for terrestrial 
invertebrates from exposure to aluminum detected in surface soil. The 
analytical results for aluminum detected in Site 15 surface soil 
samples were statistically compared to concentrations detected in 
background samples, using the Mann-Whitney U-test. It was determined 
that aluminum concentrations detected in Site 15 samples and background 
samples are statistically similar (i.e., from the same population). 
Therefore, risks based on aluminum in surface soil may be overestimat
ed, as the aluminum concentrations detected in site samples are 
consistent with background concentrations. 

7.2.8 Summary of Ecological Assessment for Site 15 Potential risks for 
wildlife, terrestrial plants, soil invertebrates, and aquatic organisms were 
evaluated for ECPCs in surface soil, surface water, sediment, and groundwater at 
Site 15. Conclusions for the ERA are summarized in Table 7-27 and in the 
paragraphs that follow. 

Surface Soil. Risk conclusions for wildlife, terrestrial plants and soil 
invertebrates exposed to surface soil are included below. 

CEC-OU5 RI 
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Based on the results of food-web modeling, lethal risks may occur based 
on the shrew; but not the cotton mouse, and sublethal risks are likely 
to occur to small mammals and small birds from exposure to lead and 
arsenic. 

Observed reduced lettuce seed germination may be attributed to 
concentrations of PAHs. It is also possible that other factors (e.g., 
physical limitations) or a combination of analytes caused the observed 
effect. 

The benchmark comparison suggests that risks to plants may be a concern 
due to exposure to concentrations of PARs, lead, and possibly antimony 
and arsenic. 

Reduced earthworm survival suggests that terrestrial invertebrate 
populations are at risk and were moderately correlated to soil 
concentrations of aluminum and lead. In addition, TOC concentrations 
may correspond to depositional areas where these inorganics may 
accumulate and where decreased earthworm survival was observed. 
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Table 7-27 
Site 15 Ecological Risk Assessment Summary 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Medium 
Receptor 

I Surface Soil Surface Water I Sediment 

Wildlife Receptors Lead and arsenic (for small mammals and None Lead 
possibly small birds) 

Terrestrial Plants Reduced germination (not correlated with NA NA 
anyone analyte but may be associated 
with concentrations of PAHs); PAH and 
lead and possibly antimony and arsenic 
concentrations exceeded benchmarks; no 
visible adverse effects 

Soil Invertebrates Reduced survival and growth possibly cor- NA NA 
related with concentrations of lead and 
aluminum; PAH and lead concentrations 
exceeded benchmarks 

Benthic Macroinvertebrates NA Lead,RTV DDT R' PAHs, and lead 
Exceeded RTVs Exceeded 

Notes: None = no effect. 
NA = not applicable. 
PAH = polynuclear aromatic hydrocarbon. 

I Groundwater Discharge 

NA 

NA 

NA 

No substantial risks are expected 



Exposure concentrations of PAHs and lead exceeded invertebrate 
benchmarks; however, there was no correlation between concentrations of 
PAHs and the site-specific earthworm toxicity results. 

Surface Water. Risk conclusions for each receptor group exposed to surface water 
are listed below. 

No lethal or sublethal risks to wildlife receptors from exposure to 
Site 15 surface water ECPCs ~re expected to occur. 

Benchmark exceedances for alwninum, copper, and iron most likely overestima-:::.e 
risk, but risks to aquatic organisms from exposure to lead may occur. 

Sediment. Risk conclusions for wildlife and aquatic organisms exposed to 
sediment are listed below. 

Based on the results of the food-web modeling, lethal effects to the 
shrew may occur due to exposure to lead EPGs; however, no sublethal 
risks to wildlife receptors are expected to occur. 

The lack of BAFs for PARs is an uncertainty, 

Benchmark exceedances for DDTR most likely overestimate risk; however. 
risks to aquatic organisms may OCC'..lr from exposure to PAHs and lead. 

In order to better quantify exposure to lead and PARs in sediment, 
toxici ty testing using freshwater invertebrates is recommended for 
sample location CFl5SD4, CF15SD5, and CF15SD7, 

G'~oundwater. The risk conclusion for aquatic organisms exposed to groundwater 
as it discharges to the surface is provided below. 

While benchmarks for bis(2-ethylhexyl)phthalate, 4,4'-DDT, aluminum, 
iron, silver, and zinc were exceeded, aquatic organisms are not likely 
at risk since the selected benchmarks may overestimate risk at Site 15. 

In summary, the results of the Site 15 ERA suggest that terrestrial plants, 
invertebrates, and small mammals may be at risk from exposure to some analytes 
detected in Site 15 surface soil (including lead and PAHs) , Aquatic receptors 
may be at risk from exposure to lead in surface water, and from lead and PARs in 
sediment. No substantial risks to aquatic receptors from exposure to groundwater 
are expected. 
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8.0 CONCLUSIONS AND RECOMMENDATIONS 

8.1 CONCLUSIONS. Ordnance detonation and disposal activities were conducted at 
au 5. Sites 14 and 15. At Site 14, ordnance was detonated in an open field 
adjacen~ to and west of a bunker used by ordnance personnel for protection. At 
Site 15, small arms ordnance was incinerated in a disposal chamber, and rocket 
propellent, flares, and cartridge-activated devices were ignited either on the 
ground or on a static firing pad. Prior to ordnance disposal, Site 15 functioned 
as a skeet range. Conclusions pertaining to OU 5 are described below. 

Soil at both sites is relatively permeable, fine-grained sand, with 
minor to moderate amounts of hwnic material. These sandy materials 
were encountered from land surface to approximately 15 feet bls, the 
maximum depth of investigation. 

The water table occurs very near the surface. At Site 
encountered within 1 foot of land surface. At Site 
encountered within 3 feet or less of land surface. 

14, 
15, 

it 
it 

was 
was 

Conclusions pertaining to Site 14 are described below. 

CEC-OU5.RI 
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Groundwater flow at Site 14 appears not to have a prevalent horizontal 
direction. The groundwater flow direction is radial with preferential 
direction dependent on water balance conditions and a strong downward 
component. 

Site 14 surface water drainage is closed and restricted to the site. 
Water in ditches created onsite are interpreted to be expressions of 
the shallow watertable. 

Aluminum, iron, manganese, and thallium were detected in groundwater at 
concentrations greater than US EPA or FDEP drinking water criteria. 
Aluminum concentrations were, however, within the range of background 
concentrations. 

Wildlife exposures to contaminants at Site 14 are not expected to 
adversely impact the ecological receptors. 

Surface water concentrations of bis(2-ethylhexyl)phthalate, aluminum, 
copper, and zinc exceed certain toxicological benchmarks established 
for aquatic receptors. However, the aquatic organisms that occur at 
Site 14 are limited by poor habitat conditions and are likely tolerant 
of the concentrations detected in surface water. In addition, bis(2-
ethylhexy1)phtha1ate was not detected when the surface water was 
resampled. 

Based on comparison to benchmarks, ecological risks to terrestrial 
plants may be posed by aluminum and copper concentrations from one 
surface soil sample (CF14SS3) and to terrestrial invertebrates from the 
copper concentration in sample CF14SS3. Benchmarks for terrestrial 
plants are conservative and, as a result, risk to plants may be 
overestimated at this location. The maximum copper concentration 
exceeded the benchmark for invertebrates by less than a factor of 2, 
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suggesting that risk to invertebrates exposed to copper at the CF14SS3 
location is slight. 

Aluminum concentrations in groundwater were assessed as posing a 
potential risk to terrestrial plants. Aluminum was detected in surface 
water, however, at much lower concentrations than groundwater. 
Additionally, stressed vegetation has not been noted at Site 14. These 
data suggest that groundwater concentrations are not adversely 
affecting surface water quality and, therefore~ may not present a risk 
to terrestrial plants. Also, aluminum concentrations in groundwater 
are within the range of background concentrations, suggesting that 
aluminum concentrations are not site related. 

Human health risks are posed by the presence of beryllium and iron in 
surface water, and thallium, beryllium, iron. manganese, and aluminum 
in groundwater. Beryllium was not detected in surface water collected 
during a second sampling event. 

Future use of groundwater as a potable water supply is assessed to pose 
an HI of 5 (child) and 2 (adult) and an ELCR of 2xlO-4 (aggregate of 
child and adult) compared to the baseline risk of 1 in 2 for men and 1 
in 3 for women. These risks are greater than the acceptable limits of 
1 and lxlO-6

, respectively, The dominant ELCR risk driver is beryllium 
(lxlO- 4 for adult). The central tendency aggregate residential cancer 
risk was assessed to be 4xl0- 5 . The central tendency noncarcinogenic 
risk was assessed to be 2 for an adult resident and 4 for a child 
resident. The major HI contributor is thallium, which had an HQ of 
4.2. Beryllium and thallium were detected at concentrations greater 
than background shallow well concentrations. Other inorganics that 
contribute risk Were above FDEP secondary drinking water guidance 
values, but within the range of background concentrations, indicating 
that these risks are not associated with site activity. 

Future recreational use of surface water poses an ELCR of 3xlO-5 for an 
aggregate (combined adult and child) resident. Risks are based on 
ingestion of and dermal contact with surface water. Surface water 
concentrations of bis (2-ethylhexyl)phthalate, aluminum, copper, and 
zinc exceed certain toxicological benchmarks established for aquatic 
receptors. However, the aquatic organisms that occur at Site 14 are 
limited by poor habitat conditions and are likely tolerant of the 
concentrations detected in surface water. 

Conclusions pertaining to Site 15 are described below. 
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Groundwater at Site 15 flows to the west and southwest toward Caldwell 
Branch and Yellow Water Creek. 

Surface water at Site 15 drains to the north into a low-lying area that 
empties into Caldwell Branch and to the south into a swampy area that 
eventually drains into Yellow Water Creek. 

Organic and inorganic contaminants of concern were detected in Site 15 
soil, groundwater, surface water, and sediment samples. PAHs and lead 
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were detected in surface soil over much of the area of investigation at 
concentrations greater than USEPA or FDEP cri~eria. 

Areas where contaminants of concern were detected are generally 
continuous and widespread. Lead was detected in surface soil over an 
area of approximately 34 acres at concentrations greater than the 
Office of Solid Waste and Emergency Response directive screening level 
of 400 mg/kg based on residential land use. PAH contamination in 
surface soil is distributed over approximately 37 acres at concentra
tions greater than FDEP soil cleanup criteria. 

Ecological risk to wildlife such as small mammals and small birds is 
assessed to be posed by exposure to maximwn concentrations lead and 
arsenic concentrations in surface soil. Surface soil samples with lead 
concentrations that pose ecological risk are located downrange of the 
former skeet range. It is unlikely, however, that organisms would be 
continuously exposed to maximum concentrations. No risk to small 
mammals from average concentrations of lead are anticipated. 

Ecological risk to terrestrial plants and soil invertebrates is 
assessed to be posed by PAH and lead concentrations in surface soil. 
Some aluminwn concentrations in surface soil may also pose a risk to 
soil invertebrates. 

Ecological risk to benthic macro invertebrates is assessed to be posed 
by lead, PAH, and possibly 4,4'-DDD and 4,4'-DDT. Concentrations of 
seven PARs v.,Tere higher than their PEL values in sediment sample 
CFlSSD7, which is located in the northern drainage structure. PEL 
values were not exceeded in a sample downgradient of CFlSSD7. 4,4'-DDD 
and 4,4' -DDT concentrations were higher than their PEL values in 
sediment sample CF15SD3 ~ which is located in the southern drainage 
structure. 

Concentrations of lead detected in Site 15 surface water may adversely 
affect aquatic organisms. Lead concentrations were greater than FDEP 
surface water criteria in all seven samples. 

Human health risks are assessed to be posed by the presence of PAHs, 
arsenic, and antimony in surface soil; thallium, iron, and antimony in 
groundwater; and TRPH in surface water. 

Human health risk from current land use (ingestion, dermal contact, and 
fugitive dust inhalation) of surface soil is estimated at 5xlO- 4 for an 
aggregate (adult and child) trespasser, which exceeds the ELCR of lxlO- 6 

and the USEPA upper acceptable threshold of lxlO-'. This risk is posed 
by the presence of PAHs in surface soil. For future land use, the ELCR 
is estimated at 7xlO- 3 for an aggregate (adult and child) resident, and 
the HI for a child resident is 6. The ELCR for an occupational worker 
is estimated at 9xlO-4 , 2xlO- 4 for a site maintenance worker, and 3xlO-s 

for an excavation worker. The central tendency aggregate cancer risks 
for a resident (lxlO- 4 ), trespasser (6xI0- S ) , site maintenance worker 
(2xlO-s), and occupational worker (2xlO-s ) are within the USEPA risk 
range. Major risk contributors are PARs, arsenic, and antimony. 
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Future aggregate (adult and child) resident ingestion of unfiltered 
groundwater is estimated at 8xlO- s , within USEPA' s allowable cancer risk 
range, but greater than the FDEP threshold of lxlO-6

. The HI from 
ingestion of unfiltered groundwater is estimated at 2 for the adult 
resident and 5 for the child resident, both of which exceed the target 
HI of I. The central tendency aggregate residential cancer risks was 
assessed to be lxlO- 5

. The central tendency noncarcinogenic risk for 
an adult resident is 1; for a child resident is 4. Major contributors 
are thallium, iron, and antimony_ Aluminum and iron concentrations 
were within the range of background concentrations and probably not 
site related. 

The HI for a resident child is estimated at 3 for recreational surface 
water exposure (ingestion and dermal contact) under a future use 
scenario. The USEPA target HI is 1. The major contributor is TRPH. 

8.2 DATA LIMITATIONS. Outlined in this section are the limits within which the 
conclusions of the RI were made. 

8.2.1 Data Limitations 

Suitable surface water and sediment background sample locations were 
not found. Site 14 is located on a drainage divide and has no 
upgradient area. Likewise, Site 15 is located at the head of a 
drainage'ivay and, as a result, there was no upgradient drainage system 
that would provide representative samples. Therefore, surface water 
and sediment data could only be compared to available benchmark data. 

8.2.2 Data Gaps 
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The western extent of PAHs in Site 
delineated by confirmatory samples. 
sample results are combined, then the 
location CF15SS50 is still undefined. 

15 surface soil 
If confirmatory 
northern extent 

has not been 
and screening 
beyond sample 

Arsenic and antimony have not been fully delineated in the areas 
surrounding sample locations CF15SS26, CF15SS15, and CF15SS46. 

The western extent of lead in Site 15 surface soil has not been 
delineated by confirmatory samples. If confirmatory and screening 
sample results are combined, the extent of lead is delineated, except 
in the southernmost area. Point kriging indicates lead concentrations 
in this southernmost area would fall below the USEPA screening 
concentration approximately 50 feet south of sample location CF15SS63. 
The distribution of lead in the southern part of the site can, then, be 
extrapolated using point kriging. 

The downgradient distance of contamination has not been delineated in 
the Site 15 drainageways. 
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8.3 RECOMMENDATIONS. Evaluation of the data gathered during the au 5 RI 
indicates that ecological risks at Sites 14 and 15 are slight. 

Human health risks posed by contaminants 
water is used as potable water supply. 
study not be conducted at Site 14. 

in Site 14 groundwater exist only if the 
It is recommended that a feasibility 

Based on the risk posed by contaminants at Site 15, a feasibility study should 
be conducted to identify remedial alternatives for surface soil and sediment. 
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APPENDIX A 

EXPOSURE AND TOXICITY ASSUMPTIONS 
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Chemical 

Volatile Organic Coml?:0unds 

Acetone 

Semivolatile Organic Coml!0unds 

Benzo (a) anthracene 

Benzo(a)pyrene 

Benzo (b)fluoranthene 

Benzo (g,h,i)perylene 

Benzo (k)fl uoranthene 

bis(2.Ethylhexyl)phthalate 

Carbazole 

Chrysene 

Dibenzo (a,h )anthracene 

Fluoranthene 

Indeno(1,2,3-cdJpyrene 

Phenanthrene 

Pyrene 

Pesticides and PCBs 

4,4"DDD 

4,4'·DDE 

4,4"DDT 

See notes at end of table, 

Weight of 
Evidence 

D 

B2 

B2 

B2 

D 

B2 

B2 

B2 

B2 

B2 

D 

B2 

D 

D 

B2 

B2 

B2 

\ \ 

Table A-I 
Oral Dose-Response Data for Carcinogenic Effects 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Oral Slope Factor 
Test Species Exposure Route Tumor Type Study Source 

(mg/kg·day)("') 

NE 

7,3E . 01 (1 ) 

7,3E + 00 IRIS Mouse Oral-diet Forestomach IRIS 

7,3E . 01 (1) 

NE 

7,3E·02 (1) 

I.4E·02 IRIS Rat Oral-diet liver IRIS 

2,OE·02 HEAST Mouse Oral-diet Liver HEAST 

7,3E . 03 (1 ) 

7,3E + 00 (1) 

NE 

7,3E • 01 (1) 

NE 

NE 

2.4E . 01 IRIS Mouse Oral-diet Liver IRIS 

3.4E • 01 IRIS Mouse/hamster Oral-diet Liver IRIS 

3.4E . 01 IRIS Mouse/rat Oral-diet Liver IRIS 
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Table A-1 (Continued) 
Oral Dose-Response Data for Carcinogenic Effects 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Weight of 
Oral Slope 

Test Exposure 
Chemical 

Evidence 
Factor Source 

Species Route 
Tumor Type 

(mg/kg-day)(-1) 

Inorganic Analrtes 

Aluminum 0 NE 

Antimony 0 NE 
Arsenic A 1.5E + 00 IRIS HUman Oral-drinking water Skin 

Beryllium 82 4.3E + 00 IRIS Rat Oral·drinking water Total 

Iron 0 NE 
Lead 82 NE 
Manganese 0 NE 
Thallium 0 NE 
Vanadium 0 NE 

Zinc 0 NE 
Total Recoverable Petroleum Hy:droc.rbons ITRPH! 

TRPH 0 NE (2) 

Explosives 

HMX D NO 
ROX 0 NO 

1,3,5-Trinitrobenzene 0 NO 

3·Nitrotoluene 0 NO 
4-Nitrotoluene 0 NO 

Tetryl 0 NO 

See notes at end of table. 
----- --- --- - -- _._- - --- - --

Study Source 

I 

I 

IRIS I 

IRIS 

I 

I 

---- --
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Table A-l (Continued) 
Oral Dose-Response Data for Carcinogenic Effects 

Remedial InvestigatIon 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

(1) Relative potency factors (USEPA, 1993) have been applied to the ingestion slope factor for benzo(a)pyrene for all PAHs classified as A or B carcinogens. 
{2} The value for pyrene has been used as a surrogate for total TRPH. 

Notes: Weight of Evidence (route-specific): 

A = Human carcinogen 
B = Probable human carcinogen (81 = limited human evidence, B2 = sufficient human evidence) 
C = Possible human carcinogen 
o = Not classifiable as to human carcinogenicity 

Integrated Risk Information System (IRIS) online database search, current as of August 1996. 
Health Effects Assessment Summary Tables (HEAST), current as of November 1995, 

mg/kg-day -1 = milligrams per kilogram per day to the minus 1, 
NE = not evaluated, 
7.31E - 01 "73<0.1 " 0.73. 
IRIS = Integrated Risk Information System. 
HEAST := Health Effects Assessment Summary Tables, 
DDD = dichlorodiphenyldichloroethane, 
DDE = dichlorodiphenyldichloroethene. 
DDT = dichloTodiphenyltnchloroethane. 
HMX = cyclotetramethylenetetranitramine. 
RDX = cyclotrimethylenenitramine 
ND = no data. 
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Weight of 
Chemical Evidence 

Volatile Organic CDm~ounds 

Acetone 0 

Semivol.tile Organic Corneounds 

Benzo (a) anthracene B2 

Benzo(a)pyrene B2 

Benzo (b)1Iuoranthene B2 

Benzo (g,h,i)perylene 0 

Benzo (k)fluoranthene B2 

bis(2-Ethylhexyl)phthalate 0 

Carbazole 0 

Chrysene B2 

Dibenzo (a,h)anthracene B2 

Fluoranthene 0 

Indeno (1 ,2,3-cd)pyrene B2 

Phenanthrene 0 

Pyrene 0 

Pesticides .nd PCBs 

4,4'-000 0 

4,4'-00E 0 

4,4'-00T B2 

See notes at end of table, 

Table A-2 

Inhalation Dose-Response Data for Carcinogenic Effects 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cec;1 Field 

Jacksonville, Florida 

Inhalation Slope Inhalation Unit Exposure Study 

Factor Source Risk Source Test Species Tumor Type 

(mg/kg/day) (') (pg/m')("') 
Route Source 

NE NE 

NE NE 

NE NE 

NE NE 

NE NE 

NE NE 

NE NE 

NE NE 

NE NE 

NE NE 

NE NE 

NE NE 

NE NE 

NE NE 

NE NE 

NE NE 

3.4E-Ol HEAST 9.7E-OS IRIS Mouse/rat Oral-diet liver IRIS 

-~--
~-- -- - - ---
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Table A-2 (Continued) 
Inhalation Dose-Response Data for Carcinogenic Effects 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Weight of 
Inhalation Slope Inhalation Unit 

Chemical Factor Source Risk Source Test Species 
Evidence 

(mg/kg-day) C') (ug/m')("') 

Inorganic Anal:i!es 

Aluminum D NE NE 

Antimony D NE NE 

Arsenic A I.SE+Ol IRIS 4.3E-03 IRIS Human 

Beryllium 82 8.4E+OO HEAST 2.4E-03 IRIS Human 

Iron D NE NE 

Lead D NE NE 

Manganese D NE NE 

Thallium D NE NE 

Vanadium D NE NE 

Zinc D NE NE 

Total Recoverable Petroleum Hydrocarbons lTRPHI 

TRPH D NE (1 ) NE (1) 

Explosives 

HMX D ND ND 

RDX D ND ND 

1,3,5-Trinitrobenzene D ND ND 

3-Nitrotoluene D ND ND 

4-Nitrotoluene D ND ND 

Tetryl D ND ND 

See notes at end of table 
- -- --- ---

Exposure Study 
Tumor Type 

Route SouTce 

Inhalation Lung IRIS 

Inhalation Lung IRIS 
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Table A-2 (Continued) 
Inhalation Dose-Response Data for Carcinogenic Effects 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

(1) This value was provided by the Environmental Criteria and Assessment Office (EGAO) of the USEPA in response to a specific request. 
(2) This value for pyrene has been used as a surrogate for TRPH. 

Notes: Weight of Evidence (route-specific): 

A == Human carcinogen 
B == Probable human carcinogen (81 = limited human evidence; 82 == sufficient human evidence) 
C = Possible human carcinogen 
D = Not classifiable as to human carcinogenicity 

Integrated Risk Information System (IRIS) online database search, current as of August 1996. 
Health Effects Assessment Summary Tables (HEAST), current as of November 1995. 

3.4E - 01 " 3.4xO.1 " 0.34. 
mgjkg-day - milligrams per kilogram per day. 
jJgjm 3 -1 = mll::rograms per cubic meter to the minus 1. 
NE = not evaluated. 
DOD = dichlorodiphenyldichloroethane. 
DOE = dichlorodiphenyldlchloroethene. 
DDT = dichlorodiphenyltrichloroethane. 
HEAST =; Health Effects Assessment Summary Tables. 
IRIS = Integrated Risk Information System 
HMX = cyclotetramethylenetetranitramine. 
RDX = cyclotrimethylenenitramine 
ND = no data. 



Table A-3 
Oral Dose-Response Data 

for Noncarcinogenic Effects 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Chronic Subchronic 

Chemical Study Type 
Confidence 

Critical Effect 
Test Uncertainty Study 

Oral RfD I Source Oral RfD I Source Level Animal Factor Source 
(mg/kg-day) (mg/kg- day) 

Vol.tile Organic Com~ounds 

Acetone 1 OE-01 IRIS 1.0E+OO HEAST Oral-gavage Low Increased Rat 1,000 H,A,S IRIS 
liver, kidney 
weight 

Semivolatile Organic Com~ounds 

Benzo {a)anthracene ND ND 

Benzo(a)pyrene ND ND 

Benzo (b )fluoranthene ND ND 

:po Benzo(g,h,i)perylene ND ND 

'" Benzo (k)f1 uoranthene ND ND 

bis (2-Ethyl h exyl) p hth al ate 2.0E - 02 IRIS ND Oral-diet Medium Increased Guinea 1,000 IRIS 
liver weight pig H,A,S,L 

Carbazole ND ND 

Chrysene ND ND 

Dibenzo (a,h)anthracene ND ND 

Fluoranthene 4.0E - 02 IRIS 4.0E-01 HEAST Oral-gavage Low Increased Mouse 3,000 IRIS 
liver weight, H,A,S,D 
clinical effects 

Indeno(1,2,3-cd)pyrene ND ND 

Phenanthrene ND ND 

Pyrene 3.0E - 02 IRIS 3.0E-01 HEAST Oral-gavage Low Renal tubular Mouse 3,000 IRIS 
pathology H,A,S,D 

See notes at end of table. 
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Chemical 

Pesticides .nd PCBs 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Inorganic Analy!es 

Aluminum 

Antimony 

Arsenic 

Beryllium 

Iron 

Lead 

Manganese Food 

All other media 

Thallium 

Vanadium 

Zinc 

See notes at end of table. 

Chronic 

Oral RfD I 
(mg/kg-day) 

Source 

ND 

ND 

5 DE - 04 IRIS 

l.oE + 00 (1 ) 

4.oE - 04 IRIS 

3.oE - 04 IRIS 

5.OE - 03 IRIS 

3.OE - 01 (1) 

ND 

I.4E - 01 IRIS 

4.7E - 02 IRIS 

B.oE - 05 IRIS (2) 

?oE - 03 HEAST 

3.oE - 01 IRIS 

Table A-3 (Continued) 
Oral Dose-Response Dala 

for Noncarcinogenic Effects 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Subchronic 

Study Type 
Oral RfD I Source 

(mg/kg- day) 

ND 

ND 

5.oE-04 HEAST Oral-diet 

ND 

4.oE-04 HEAST Oral-drinking 
water 

3.OE-04 HEAST Oral-drinking 
water 

5OE-03 HEAST Oral-drinking 
water 

ND 

ND 

I.4E-ol HEAST Oral-diet 

ND Oral-diet 

B.oE-04 HEAST (2) Oral-gavage 

7.oE-03 HEAST Oral-drinking 
water 

3.oE-01 HEAST Oral-diet 
supplement 

Confidence 
Critical Effect 

Test Uncertainty Study 
Level Animal Factor Source 

Medium Liver lesions Rat 100 H,A IRIS 

Low Reduced Rat 1,000 H,A.L IRIS 
lifespan 

Medium Hyperpig-m- Human 30 IRIS 
entation, 
keratosis 

Low No effects Rat 100 H,A IRIS 
observed 

NA eNS effects Human 1 IRIS 

NA eNS effects Human 3M IRIS 

Low No effects Rat 3,000 IRIS 
observed H,A,S,D 

Low No effects Rat 100 H,A HEAST 
observed 

Medium Decrease in Human 3 S IRIS 
ESOD activity 
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Chronic 

Chemical 
Oral RIO .1 Source 

(mgjkg-day) 

Tot.!ll Recoverable Pe1Joleum Hr:drocarbons {TRPHI 

TRPH 3,OE-02 IRIS (3) 

Explosives 

HMX NO 

ROX NO 

1,3,5 Trinitrobenzene NO 

3-Nitrotoluene NO 

4-Nitrotoluene NO 

Tetryl 1,OE-02 IRIS 

See notes on following page. 

Ta ble A-3 (Continued) 

Oral Dose-Response Data 

for Noncarcinogenic Effects 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 

Jacksonville, Florida 

Subchronic 
Study Type 

Confidence 
I Critical Effect 

Test Uncertainty Study 

Oral RIO 1 Source 
Level Animal Factor Source 

(mgjkg- day) 

3,OE-01 HEAST (3) Oral-gavage Low Renal tubular Mouse 3,000 IRIS 

pathology H,A,S,O 

NO 

NO 

NO 

NO 

NO 

1,OE-02 IRIS 
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Table A-3 (Continued) 
Oral Dose-Response Data 

for Noncarcinogenic Effects 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

(1) This value was provided by the Environmental Criteria and Assessment Office (EGAO) of the USEPA in response to a specific request. (2) The ingestion RfD values for thallium are based on thallium sulfate 
(3) This value for pyrene has been used as a surrogate for TRPH. 

Notes. Uncertainty factors: 

H = Variation in human sensitivity 
A = Animal to human extrapolation 
S = Extrapolation from subchronic to chronic NOAEL 
L = Extrapolation from LOAEL to NOAEL 
D =: Inadequate data 
M = Modifying factor 

Integrated Risk Information System (IRIS) on-line database search, current as of August 1996. Hearth Effects Assessment Summary Tables (H EAST) , current as of November 1995. 
Environmental Criteria and Assessment Office (ECAO) of the USEPA in response to a specific request 

mg/kg-day = milligrams per kilogram per day. 
IRIS = Integrated Risk Information System. 
HEAST = Health Effects Assessment Summary Tables. 
ND = no data. 
DOD = dichlorodiphenyldichloroethane. 
RDX = cyclotrimethylenenitramine. 

DOE = dichlorodiphenyldichloroethene. 
DDT = dichlorodiphenyltrichloroethane. 
HMX == cyclotetramethylenetetranitramine. 
RDX = cyclotrimethylenenitramine. 
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Table A-4 
Inhalation Dose-Response Data 

for Noncarcinogenic Effects 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Chronic Subchronic 

Chemical 
Study Confidence 

RfC I RfC I Type Level 
(,ug/m') Source (,ug/m') Source 

Volatile Organic CDm~ounds 

Acetone NO NO 

Semivolatile Oro_nie Coml!ounds 

Benzo(a)anthracene NO NO 

Benzo(a)pyrene NO NO 

Benzo (b )fluoranthene NO NO 

Benzo(g,h,i)perylene NO NO 

Benzo (k)fluaranthene NO NO 

bis(2-Ethylhexyl)phthalate NO NO 

Carbazole NO NO 

Chrysene NO NO 

Di!:'enzo (a,h) anthracene NO NO 

Fluoranthene NO NO 

Indeno(1,2,3-cd)pyrene NO NO 

Phenanthrene NO NO 

Pyrene NO NO 

Pesticides _nd PCBs 

4,4'-000 NO NO 

4,4'-00E NO NO 

4,4'-00T NO NO 

See notes at end of table. 
~ ---- -------------- ----

Critical Test Uncertainty Study 

Effect Animal Factor Source 

I 

I 

I 

I 
, 
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Chronic 

Chemical 
RfC I (ug/m3) Source 

Inorg_nic Analytes 

Aluminum NO 

Antimony NO 
Arsenic NO 

Beryllium NO 
Iron NO 

Lead NO 

Manganese 5.0E-02 IRIS 

Thallium NO 

Vanadium NO 

Zinc NO 

Total Recoverable Petroleum Hydrocarbons ~TRPHI 

TRPH NO (1 ) 
Explosives 

HMX NO 

ROX NO 

1,3,5-Trinitrobenzene NO 

3-Nitrotolunene NO 

4-NitratoJuene NO 

Tetryl NO 

See notes at end of table. 

Table A-4 (Continued) 
Inhalation Dose-Response Data 

for Noncarcinogenic Effects 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Subchronic 
Study Confidence Critical Test Uncertainty Study 

RfC I Type Level Effect Animal Factor Source 
(ugjm') Source 

NO 

NO 
NO 

NO 
NO 

NO 
NO Inhalation Medium Impaired Human 1,000 H,L,O IRIS 

neurobehavioral 
function 

NO 

NO 

NO 

NO (1 ) 

NO 

NO 

NO 

NO 
NO 

NO 

- - - - -- - -- - -_. __ . ---
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Table A-4 (Continued) 

Inhalation Dose-Response Data 

for Noncarcinogenic Effects 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 

Jacksonville, Florida 

Chronic Subchronic 

Chemical 

Study Confidence 

RfC I RIC I Type Level 

i.u9/m') Source !}191m') Source 

(1 ) This value for pyrene has been used as a surrogate for TRPH. 

Notes: Uncertainty factors; 

A :=: Animal to Iluman extrapolation 

H := Variation in human sensitivity 

S == Extrapolation from subchronic to chronic NOAEL 

L == Extrapolation from LOAEL to NOAEL 

D = Inadequate data 

M == Modifying factor 

Integrated Risk Information System (IRIS) on-line database search, current as of August 1996. 

Health Effects Assessment Summary Tables (HEAST), current as November 1995. 

RfG == re1erence concentration. 

P9/mJ = micrograms per cubIC meter. 

NO == no data. 

DDD == dichlorodiphenyldichloroethane. 

DDE = dichlorodiphenyldichloroethene. 

DDT = dichlorodiphenyltrichloroethane. 

IRIS = Integrated Risk Information System. 

HMX = cyclotetramethylenetetranitramine. 

L ____ RE~ =_5'c~~i~~hy~nen~tr~~in~._ 

, 

Critical Test Uncertainty Study 

Effect Animal Factor Source 

- -- ------- -
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Compound 

Vol.tile Organic CDm~ounds 

Acetone 

Semivol.tile Org.nie Com~ounds 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo (b )fl uoranthene 

8enzo(g,h ,I)perylene 

Benzo (k)fluoranthene 

bis(2 ·Elh yI h exyl) phlh ai ale 

Carbazole 

Chrysene 

Dibenzo (a,h )anth racene 

FJuoranthene 

Indeno (1 ,2,3-cd)pyrene 

Phenanthrene 

Pyrene 

Pesticides and PCBs 

4,4'·DDD 

4,4'.DDE 

4,4'·DDT 

See notes at end of table. 

Table A-5 
Dermal Dose-Response Data for Carcinogenic Effects 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Weight of Evidence 
Oral Slope Factor Oral Absorption 

Reference Dermal Slope Factor (mg/kg·dayr' Efficiency (mg/kg.dayr' 

D NE 
NE 

82 7.3E· D1 91% (3D)(1 ) 8 De • D1 
82 7.3E + DD 91% Hecht et ai" 1979 B.Oe + 00 
82 7.3E· D1 91% (1 ) 8 De - 01 
D NE 

NE 
82 7.3E· D2 91% (1 ) 8.De . D2 
B2 1.4E . 02 10D% Chadwick et aI., 1982 l.4e - 02 
82 2 DE • D2 5D% (2) 4.0' . D2 
82 7.3E· D3 91% (1) 8.09· D3 
B2 7.3E + DD 91% (1) 8.D + 00 
D NE 

NE 
B2 7.3E· D1 91% (1 ) 8,Oe - 01 
D NE 

NE 
D NE 

NE 

B2 2.4E·01 20% (3) 1 2e + 00 
B2 3.4E·01 20% (3) 1 7e + 00 
82 3.4E·01 2D% Siebert, 1976 17e -I. 00 
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Table A-5 (Continued) 

Dermal Dose-Response Data for Carcinogenic Effects 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 

JacksonvIlle, Florida 

Compound Weight of Evidence 
Oral Slope Factor Oral Absorption Reference 

(mg/kg-day)"' Efficiency 

Inorganic Analy!es 

Aluminum D NE 

Antimony D NE 

Arsenic A 1.5E + 00 98% Vahter, 1983 

Beryllium 82 4.3E + 00 1% Owen, 1990 

Iron D NE 

Lead 82 NE 

Manganese D NE 

Thallium D NE 

Vanadium D NE 

ZinC D NE 

Total Recoverable Petroleum H:i.drocarbons ITRPHl 

TRPH D ND 

Explosives 

HMX D ND 

RDX D ND 

1,3,5-trinitrobenzene D ND 

3-nitrotoluene D ND 

4-nitrotoluene D ND 

Telryl D ND 

See notes at end of table. 
-- - -

- - - - --- -- --- ------

Dermal Slope Factor 
(mg/kg-day)"' 

NE 

NE 

1.5E + 00 

4.3E + 02 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

ND 

ND 
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Table A-5 (Continued) 
Dermal Dose-Response Data for Carcinogenic Effects 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

(1) The oral absorption efficiency of all PAHs is assumed to be identical to that of benzo(a)pyrene, based on structural analogy. (2) SVOCs lacking specific information on absorption efficiency are assigned a default value of 50% (USEPA Region IV, 1993). (3) The oral absorption efficiency of DOE and DOD is assumed to be identical to that of DDT, based on structural analogy. 

Notes: Weight of Evidence (route-specific): 

A Human carcinogen 
8 Probable human carcinogen (81 = limited human evidence, 82 = sufficient human evidence) C Possible human carcinogen 
D Not classifiable as to human carcinogenicity 

For documentation concerning oral slope factors, refer to Table 1. 

mgjkg-day == milligrams per kilogram per day. 
NE = not evaluated. 
% '" percent. 
DOD == dichlorodiphenyldichloroethane. 
DOE == dichlorodiphenyldichloroethene. 
DDT == dichlorodlphenyltrichloroethane. 
NO == no data. 
HMX = cyclotetramethylenetetranitramine. 
RDX = cyclotrimethylenenitramine. 
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Table A-6 

Dermal Dose-Response Data for Noncarcinogenic Effects 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 

Jacksonville, Florida 

Chemical 
Chronic Oral RfD Subchronic Oral RfD Oral Absorption Reference 

(mg/kg-day) (mg/kg-day) Efficiency 

Volatile Organic CDm~ounds 

Acetone WE - 01 1 OE + 00 100% ATSDR, 1992 

Semivolatite Organic Com~ounds 

Benzo (a)anthracene NA NA 91% (1 ) 

Benzo(a)pyrene NA NA 91% Hecht et aI., 1979 

Benzo {b )fluoranthene NA NA 91% (1) 

Sanzo (9 ,h ,i) perylene NA NA 

Benzo (k)fluoranthene NA NA 91% (1) 

bis (2-Ethylhexyl) phthalate 2.0E - 02 NA 100% Chadwick at aI., 1982 

Carbazole NA NA 50% (2) 

Chrysene NA NA 91% (1) 

DibenzQ (e, h)anthracene NA NA 91% (1) 

Fluoranthene 4.0E - 02 4.0E - 01 91% (1) 

Fluorene 4.0E - 02 4.0E - 01 91% (1 ) 

Indeno(1,2,3-cd)pyrene NA NA 91"/" (1 ) 

Phenanthrene NA NA 91% (1 ) 

Pyrene 3.0E - 02 3.0E - 01 91% (1 ) 

Pesticides and PCBs 

4,4'-DDD NA NA 20% (3) 

4,4'-DDE NA NA 20% (3) 

4,4'-DDT 5.0E - 04 5.0E - 04 20% Siebert, 1976 

See notes at end of table. 

Dermal Chronic Dermal Subchronic RfD 

RfD (mg/kg-day) (mg/kg-day) 

1.0E - 01 1.0E + 00 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

2.0E - 02 NA 

NA NA 

NA NA 

NA NA 

3.6E - 02 3.6E - 01 

3.6E - 02 3.6E - 01 

NA NA 

NA NA 

2 7E - 02 27E- 01 

NA NA 

NA NA 

1.0E - 04 1.0E - 04 
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Table A-6 (Continued) 
Dermal Dose-Response Data for Noncarcinogenic Effects 

~ 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, FlOrida 

Chemical 
Chronic Oral RfD Subchronic Oral RfD Oral Absorption 

Reference 
Dermal ChroniC Dermal Subchronic RfD 

(mgjkg-day) (mgjkg-day) Efficiency RfO (mgjkg-day) (mgjkg-day) 

Inorganic Anal~tes 

Aluminum loDE + 00 NO 20% (4) 2.0E - 01 NO 

Antimony 4.0E - 04 4.0E - 04 1% ATSOR, 1991a 4.0E - 06 4.0E - 06 

Arsenic 3.0E - 04 3.0E - 04 98% Vahter, 1983 2 9E - 04 2 9E - 04 

Beryllium S,OE - 03 S.OE - 03 1% Owen, 1990 S.OE - OS S.OE - OS 

Iron 3.0E - 01 NO 2% Goyer, 1991 6.0E - 03 NO 

Lead NO NO NO NO 

Manganese 4.7E - 02 NO 4% ATSOR, 1991b lo9E - 03 NO 

Thallium B.OE - OS B.OE- 04 100% Ue et aI., 1960 B.OE - OS B.OE - 04 

Vanadium 7.0E - 03 l.OE- 03 3% ATSOR, 1991d 2.1E-04 2.IE - 04 

Zinc 3.0E - 01 3.0E- 01 34% Sandstrom et al., 1987 loDE - 01 1.0E - 01 
~ 
00 

Total Recoverable Petroleum H;tdroc.rbons {TRPHI 

TRPH NO NO 

Explosives 

HMX NO NO 

ROX NO NO 

1,3,5-Trinitrobenzene NO 

3-Titrotoluene NO 

4-Titrotoluene NO 

Tetryl 1 DE - 02 loDE - 02 

See notes at end of table. 
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Table A-6 (Continued) 

Dermal Dose-Response Data for Noncarcinogenic Effects 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 

Jacksonvllle, Florida 

1 The oral absorption efficiency of all PAHs is assumed to be Identical to that of benzo(a)pyrene, based on structural analogy. 

'2 SVDCs lacking specific information on absorption efficiency are assigned a default value of 50% (USEPA Region IV, 1993). 

3 The oral absorption efficiency of DOE and DOD is assumed to be identical to that of DDT, based on structural analogy. 

4 In organics lacking specific information on absorption efficiency are assigned a default value of 20% (USEPA Region IV, 1993). 

Notes: For documentation concerning chronic and subchronic oral RfDs, refer to Table 3. 

mg/kg day =: milligrams per kIlogram per day 

% =: percent. 

NO = no data, 
PCB =: polychlOrinated biphenyl. 

DOD =: dlchlorodiphenyldichloroethane. 

DOE :0 dichlorodiphenyldichloroethene. 

DDT =: dichlorodiphenyltrichloroethane. 

HMX := cyclotetramethylenetetranitramine. 

RDX = cyclotrimethylenenitramine. 

NA =: not applicable. 



A-7 - HUMAN HEALTH TOXICITY PROFILES 

Acetone. Acetone is found both naturally in the environment, resulting from the 
breakdown of fat in the body, and is also used as a solvent in manufacturing 
plastics J fibers J drugs, and other pharmaceuticals. Workers, OccupRtionally 
exposed to acetone, complained of respiratory tract and eye irritation. At 
higher doses, workers reported headaches, feelings of light-headedness and 
confusion. The USEPA toxicity value for acetone is based on changes in liver 
weight and kidney toxicity observed in rats. Information on the carcinogenicity 
of acetone is inadequate to classify it as carcinogenic. 

References: 

Agency for Toxic Substances and Disease Registry (ATSDR), 1993, "Toxicological 
Profile for Acetone ll

, Agency for Toxic Substances and Disease Registry, 
U,S, Public Health Service, February, 

Integrated Risk Information System (IRIS), 1993, United States Environmental 
Protection Agency, 

Aluminum, Aluminum occurs naturally in the soil and makes up approximately 8 
percent of the earth's crust. Higher soil concentrations are associated with 
industries that burn coal and aluminum mining and smelting. Human exposures to 
aluminum may occur through ingestion of foods grown in soil that contains 
aluminum and use of antacids, antiperspirants, and other drug store items. 
Aluminum in antiperspirants can cause skin rashes in some people. Factory 
workers who inhale large amounts of aluminum dust may develop lung problems. 
Aluminum has caused lower birth weights in some animals. Studies have shown that 
aluminum accumulates in the brains of people with Alzheimer's disease. However~ 

any causal link between aluminum exposure and this disease is yet to be 
demonstrated. Both human epidemiological studies and animal experiments strongly 
suggest that aluminum is not a carcinogen. 

Reference: 

Agency for Toxic Substances and Disease Registry (ATSDR), 1989, "Toxicological 
Profile for Aluminum ll

, Agency for Toxic Substances and Disease Registry, 
U.S. Public Health Service, October. 

Antimony. Antimony enters the environment during the mining and processing of 
its ores and other related compounds. Small amounts of antimony are also 
released into the environment by incinerators and coal-burning power plants. 
Antimony will strongly adhere to soil that contains iron, manganese, or aluminum. 
Antimony was used for medicinal purposes tu treat people infected with parasites. 
However, chronic exposure can cause eye, skin, and lung irritation, as well as 
heart problems, vomiting and diarrhea. The oral RfD, based on an oral drinking 
water study in rats, showed changes in glucose and cholesterol metabolism. 
Antimony has not been evaluated by the USEPA for evidence of human carcinogenic 
potential. 
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References: 

Agency for Toxic Substances and Disease Registry (ATSDR), 1991, "Toxicological 

Profile for Antimonyl!! Agency for Toxic Substances and Disease Registry, 

U.S. Public Health Service, February. 

Integrated Risk Information System (IRIS), 1993, United States Environmental 

Protection Agency. 

Arsenic. Arsenic has been used in pesticide formulations and has industrial uses 

in tanneries, as well as the glass and wine making industries. Toxicity depends 

on its chemical form. Arsenic is an irritant of the skin, mucous membranes, and 

gastrointestinal tract. Symptoms of acute toxicity include vomiting, diarrhea, 

convulsions, and a severe drop in blood pressure. Subchronic effects include 

hyperpigmentation, sensory-motor polyneuropathy, persistent headache, and 

lethargy. Chronic oral exposure has caused skin lesions, peripheral vascular 

disease, and peripheral neuropathy. The USEPA has classified arsenic in Group 

A, human carcinogen, based on increased incidence of lung cancer in occupational 

studies. 

Reference: 

Agency for Toxic Substances and Disease Registry (ATSDR), 1992, "Toxicological 

Profile for Arsenic ", Agency for Toxic Substances and Disease Registry, 

U.S. Public Health Service, February. 

Benzo(a)anthracene. Benzo(a)anthracene is a member of the polycyclic aromatic 

hydrocarbons (PAR) class of compounds that contain two or more aromatic rings. 

PAHs are ubiquitous in nature and are also manmade. Benzo(a)anthracene occurs 

naturally in coal tar, crude oil, and is formed from incomplete combustion of 

organic material. It is also a product of pyrolysis in tobacco smoke. 

Benzo(a)anthracene has produced skin tumors in laboratory animals after dermal 

application. Benzo (a) anthracene produced mutations in bacteria and in mammalian 

cells, and transformed mammalian cells in culture. Although there are no hwnan 

data that specifically link exposure to benzo(a)anthracene to human cancers, 

benzo(a)anthracene is a component of mixtures that have been associated with 

human cancer. As such, benzo(a)anthracene has been classified by USEPA as a B2, 

probable human carcinogen. 

Reference: 

MADEP, 1992, IIRisk Assessment Shortform Residential Exposure Scenario, Version 

1. 6", Policy #WSC/ORS -142 - 92, Office of Research and Standards and the 

Bureau of Waste Site Cleanup, Boston, Massachusetts, September. 

Benzo(a)pyrene. Benzo(a)pyrene is a member of the polycyclic aromatic 

hydrocarbons (PAR) class of compounds that contain two or more aromatic rings. 

They are ubiquitous in nature and are also manmade. Benzo (a)pyrene occurs 

naturally in coal tar, crude oil, and is formed from incomplete combustion of 

organic material. Human data demonstrating a causal relationship linking 

benzo(a)pyrene to carcinogenicity are lacking. However, multiple animal studies 
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in many species demonstrate benzo(a)pyrene to be carcinogenic following administration by a variety of routes. The mechanism through which benzo(a)pyrene elicits its carcinogenic potential is well understood. Benzo (a) pyrene has produced positive results in numerous genotoxicity assays. Benzo(a)pyrene has been classified by the USEPA as a B2, probable human carcinogen. 

References: 

ATSDR, 1989, Toxicological Profile for Polycyclic Aromatic Hydrocarbons, Agency for Toxic Substances and Disease Registry, U. S. Publ ic Health Service, October. 

Clayton, George D. and Florence E. Clayton, editors, 1981, Patty's Industrial Hygiene and Toxicology, 3rd Revised Edition: John Wiley & Sons, New York. 

Integrated Risk Information System (IRIS), 1993, United States Environmental Protection Agency. 

Benzo(b)fluoranthene. Benzo(b)fluoranthene is a member of the polycyclic aromatic hydrocarbons (PAR) class of compounds that contain two or more aromatic rings. PARs are ubiqui taus in nature and are also manmade. Benzo (b) fluoranthene occurs naturally in coal tar, crude oil, and is formed from incomplete combustion of organic material. 

Although there are no human data that specifically link exposure to benzo(b)fluoranthene to human cancers, benzo(b)fluoranthene is a component of mixtures that have been associated with human cancer. These include coal tar, soots, coke oven emissions, and cigarette smoke. Benzo(b)fluoranthene produced tumors in mice after lung implantation, intraperitoneal, or subcutaneous injection, and skin painting. Benzo(b)fluoranthene has produced pos~t1ve results in several genotoxicityassays. It has been classified as a B2, probable human carcinogen, by the USEPA. 

Reference: 

MADEP, 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 1.6"; Policy #WSC/ORS -142 - 92; Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, Massachusetts, September. 

Benzo(k) fluoranthene. Benzo (k) fluoranthene is a member of the polycyclic aromatic hydrocarbons (PAH) class of compounds that contain two or more aromatic rings. PAHs are ubiquitous in nature and are also manmade. Benzo (k) fluoranthene occurs naturally in coal tar, crude oil, and is formed from incomplete combustion of organic material. 

Although there are no human data that specifically link exposure to benzo (k) fluoranthene to human cancers, benzo(k)fluoranthene is a component of mixtures that have been associated with human cancer. These include coal tar, soots, coke oven emissions, and cigarette smoke. Benzo(k)fluoranthene produced tumors after lung implantation in mice and when administered with a promoting agent in skin-painting studies. Benzo (k) fluoranthene is mutagenic in bacteria. Benzo (k) fluoranthene has been classified by USEPA as a B2, probable human carcinogen. 
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Reference: 

MADEP, 1992, "Risk Assessment Shortforrn Residential Exposure Scenario, Version 

l.6", Policy #WSC/ORS-14Z-9Z, Office of Research and Standards and the 

Bureau of Waste Site Cleanup, Boston, Massachusetts September. 

Benzo(g,h,i)perylene, Benzo(g,h,i)perylene is a member of the polycyclic 

aromatic hydrocarbons (PAB) class of compounds that contain two or more aromatic 

rings. PAHs are ubiquitous in nature and are also manmade. They occur naturally 

in coal tar, crude oil, and are formed from incomplete combustion of organic 

material. 

There are no available data regarding human exposures. There are inadequate 

animal data from lung implant, skin-painting and subcutaneous injection 

bioassays, The USEPA has determined that benzo(g,h,i)perylene is not classifi

able as to human carcinogenicity and has assigned it to class D. 

Reference: 

MADEP, 1992, "Risk Assessment Shortform Residential Exposure Scenario, Version 

l.6", Policy #WSC/ORS-142-92, Office of Research and Standards iind the 

Bureau of Waste Site Cleanup, Boston, Massachusetts September. 

Beryllium. Beryllium is a trace element that is obtained by extraction from 

mineral ores. Most beryllium is contributed to the environment by the burning 

of fossil fuels that contain beryllium are. Beryllium is generally incorporated 

into alloy metals that are used in jet engine parts and electrical components. 

Pure beryllium metal is used in parts for aircraft brakes, nuclear weapons, 

nuclear reactors, and precision instruments. 

Available data on beryllium suggest that it is most toxic to the lungs. Acute 

inhalation exposures to high concentrations of beryllium in the air can cause 

chemical pneumonitis, the symptoms of which include cough, shortness of breath, 

and fatigue. These symptoms can persist and even worsen after exposure to 

beryllium has been discontinued. Inhalation exposures to low concentrations of 

beryllium can produce chronic beryllium disease, which results in inhibited 

breathing efficiency. Inhalation of beryllium has been shown to produce lung 

cancer in animals, and an increased incidence of lung cancer has been demonstrat

ed in workers who are exposed to beryllium in the air. Therefore, beryllium has 

been classified by the USEPA as a B2, probable human carcinogen. 

Reference: 

Agency for Toxic Substances and Disease Registry (ATSDR), 1991, "Toxicological 

Profile for Beryllium", Agency for Toxic Substances and Disease Registry, 

U,S. Public Health Service, February. 

Bis(2-ethylhexyl)phthalate (DEHP). DEHP is used industrially as a plasticizer 

for resins and is found in many plastic materials as it makes them more flexible. 

It is also used in manufacturing organic pump fluids in electrical capacitors. 

Acute exposure to DEHP has produced eye and mucous membrane irritation, nausea, 
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and diarrhea. Chronic exposure of laboratory animals to DEHP indicate that the 
target organs are the liver, causing morphological and biochemical changes, as 
well as the testes, producing damage to the seminiferous tubules. DEHP has 
produced developmental and reproductive effects in laboratory animals, including 
spina bifida and reduced fertility. DEHP has been shown to cause a dose-related 
increase in liver tumors in mice and rats. Thus, the USEPA has designated DEHP 
as a B2, probable human carcinogen. 

Reference: 

ATSDR, 1991, Toxicological Profile for Di(2-ethylhexyl)phthalate, Agency for 
Toxic Substances and Disease Registry, U.S. Public Health Service, October. 

Carbazole. Carbazole is a dibenzopyrole compound that is formed from the 
incomplete combustion of nitrogen-containing organic matter, such as tobacco in 
cigarettes. Carbazole is also contained in crude oil and coal tars. Carbazole 
is used for making dyes, photographic plates, and in reagents. 

Data on the adverse effects of carbazole exposure are limited. No data were 
available concerning human exposure. In animals, the oral LD50 has been reported 
as ranging from 500 to 5000 milligrams per kilogram (mg/kg), depending on the 
animal species tested. However, subcutaneous injections of 10 milligram (mg) 
carbazole for 1 year did not produce any adverse effects in mice. In a 
carcinogenicity bioassay with mice, chronic oral administration of carbazole in 
the diet produced both hepatocellular carcinomas and forestomach papillomas in 
males and females. Limited in vitro genotoxicity data indicate that carbazole 
is not mutagenic, suggesting that a reactive metabolite is responsible for the 
carcinogenic effects. Based on these data, carbazole has been ranked a group B2, 
probable human carcinogen. 

Reference: 
International Agency for Research on Cancer, 1983, IARC Monographs on the 

Evaluation of the Carcinogenic Risk of Chemicals to Humans. Polynuclear 
Aromatic Compounds, Part 1, Chemical, Environmental and Experimental Data, 
Volume 32 World Health Organization, France. 

Chrysene. Chrysene is one of the polycyclic aromatic hydrocarbons (PAR) 
compounds that are formed during the combustion of organic material. Although 
there are no human data that specifically link exposure to chrysene to human 
cancers, chrysene is a component of mixtures that have been associated with human 
cancer. These include coal tar, soots, coke oven emissions and cigarette smoke. 
Chrysene produced chromosomal abnormalities in hamsters and mouse germ cells 
after gavage exposure, positive responses in bacterial gene mutation assays, and 
transformed mammalian cells exposed in culture. Due to its similarities with 
benzo(a)pyrene and other carcinogenic PARs l chrysene has been classified as a B2, 
probable human carcinogen. 
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Reference: 

MADEP, 1992, "Risk Assessment Shortform Residential Exposure Scenario, Version 

1. 6", Policy #WSC/ORS -142 - 92, Office of Research and Standards and the 

Bureau of Waste Site Cleanup, Boston, Massachusetts, September. 

Dichlorodiphenyldichloroethane (DDD), Dichlorodiphenyldichloroethene (DDE), 

Dichlorodiphenyltrichloroethane (DDT). DDT was one of the most highly used 

insecticides and is now ubiquitous in the environment. It was used extensively 

in World War II to control lice (applied directly to human skin), and later used 

as an agricultural insecticide and as a public health tool to control insects 

that spread typhus and malaria. DDD and DDE were contained as impurities in DDT 

and are also primary metabolites of DDT and share similar toxicological 

properties. DDT, DDD, and DDE are highlY persistent in the environment, and thus 

tend to bioconcentrate in the food chain. This, combined with its toxicological 

properties, has been attributed to the decline in popUlation of several predatory 

bird species. 

DDT is absorbed to a minor extent via inhalation and dermal routes, and to a 

large extent by the oral route. Exposure to humans is likely greatest through 

ingestion of mucous that was contaminated with DDT that had been inhaled. 

DDT is absorbed into the lymphatic system and distributed to fats throughout the 

body. In both humans and animals, DDT acts as a central nervous system stimulant 

by interfering with the movement of ions within neurons. DDT acts as an 

estrogenic compound in animals, and this has been attributed to numerous adverse 

reproductive effects observed in animals exposed to DDT. DDT also causes liver 

hypertrophy, hepatocyte degeneration, and induces the enzyme cytochrome P450, 

which can affect the metabolism of other xenobiotics. There is no conclusive 

evidence of DDT-induced carcinogenicity in humans. However, DDT has produced 

liver tumors in laboratory animals. DDD, DDE, and DDT have, therefore, been 

placed in U.S. Environmental Protection Agency's weight of evidence group B2, 

probable hlUnan carcinogen. 

Reference: 

Agency for Toxic Substances and Disease Registry (ATSDR), 1992, "Toxicological 

Profile for DDD, DDE, and DDT", Agency for Toxic Substances and Disease 

Registry, U.S. Public Health Service, October. 

Dibenzo(a,h)anthracene. Dibenzo(a,h)anthracene is one of the polycyclic aromatic 

hydrocarbons (PAR) compounds which are formed during the combustion of organic 

material. This compound is found in tobacco smoke, food, and industrial 

emissions. Although there are no human data that specifically link exposure to 

dibenzo(a,h)anthracene to human cancers, dibenzo(a,h)anthracene is a component 

of mixtures that have been associated wit-h human cancer. These include coal tar, 

soots, coke oven emissions and cigarette smoke. Dibenzo (a, h) anthracene is 

metabolized similarly to benzo(a)pyrene, and has produced skin tumors in 

laboratory animals following dermal exposure. Dibenzo(a,h)anthracene has also 

been shown to be mutagenic, prOducing DNA damage in human cell cultures. Due to 

its similarities with benzo(a)pyrene and other carcinogenic PARs, dibenzo(a,h)an

thracene has been classified as a B2, probable human carcinogen. 
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Reference: 

MADEP, 1992, "Risk Assessment Shortform Residential Exposure Scenario, Version 
1.6", Policy #WSC/ORS-142-92; Office of Research and Standards and the 
Bureau of Waste Site Cleanup, Boston, Massachusetts, September. 

Fluoranthene, Fluoranthene is one of the polycyclic aromatic hydrocarbons (PAR) 
compounds which are formed during the combustion of organic material. Although 
there are no human data that specifically link exposure to chrysene to human 
cancers, fluoranthene is a component of mixtures that have been associated with 
human cancer. It is a constituent of coal tar and petroleum-derived asphalt. 
No data regarding human exposure are available, and animal data suggest that 
fluoranthene is not carcinogenic. Fluoranthene has been classified by USEPA as 
a D carcinogen. 

Reference: 

ATSDR, 1989, Toxicological Profile for Polycyclic Aromatic Hydrocarbons, Agency 
for Toxic Substances and Disease Registry, U. S. Public Health Service, 
October. 

IndenoCl.2.3-cdlpyrene. Indeno(1,2,3-c,d)pyrene is one of the polycyclic 
aromatic hydrocarbons (PAR) compounds that are formed during the combustion of 
organic material and is a component of cigarette smoke and smoke stack emissions. 
No carcinogenicity data specifically for indeno(1,2,3-c,d)pyrene are available 
in humans, however, toxic effects are attributable to mixtures of PAHs. Animal 
studies indicate that indeno(l,2,3-c,d)pyrene can induce skin tumors in mice, and 
may have some immunosuppressive effects. In mammalian cell cuI tures, indeno (1,2-
,3-c,d)pyrene was found to be genotoxic. It has been classified by the USEPA as 
a B2 carcinogen. 

Reference: 

MADEP, 1992, nRisk Assessment Shortform Residential Exposure Scenario, Version 
1. 6"; Policy #WSC/ORS-142-92, Office of Research and Standards and the 
Bureau of Waste Site Cleanup, Boston, Massachusetts, September. 

Iron. Iron is a metal that is required for a variety of physiological functions 
such as heme biosynthesis, oxidative phosphorylation and mixed-function oxidase
mediated metabolic reactions. Only divalent forms of iron are absorbed. As 
absorption occurs, divalent iron is biochemically converted to trivalent iron, 
the biologically active form. Under normal conditions, absorbed dietary iron is 
complexed to hemoglobin and transported to the liver for storage until needed for 
physiological reactions. The balance of iron is regulated only by the amount of 
dietary intake and the degree of intestinal absorption. Intestinal absorption 
tends to be low (2 - 15 percent) except during periods of increased iron need 
when absorption efficiency increases dramatically. 

Acute iron toxicity has been well characterized following the accidental 
ingestion of iron-containing preparations by children, Shortly after ingestion, 
the corrosive effects of iron cause vomiting and diarrhea, often bloody. Later 
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signs include shock, metabolic acidosis, seizures, liver and/or kidney failure, 

coma, and death. Chronic iron overload manifests as disturbances in liver 

function I diabetes mellitus, and endocrine and cardiovascular effects. 

Inhalation of iron containing dust or fumes in occupational settings may result 

in deposition of iron particles in the lungs leading to interstitial fibrosis. 

Autopsies of hematite miners noted an increase in lung cancer. However. the 

etiology of the lung cancer may be related to factors other than iron exposure 

such as cigarette, silica or PAR exposures. 

References: 

Aisen, P., Cohen, G. and Kang, J,O., 1990,Iron Toxicosis, Int. Rev. Exp. Pathol, 

31:1-46. 

Goyer, R.A., 1991. Toxic Effects of Metals. In: Casarett and Doul1's Toxicolo

gy: The Basic Science of Poisons, 3rd edition, Eds. C.D. Klaassen, M.a. 

Amdur and J. Doull. Macmillan Publishing Co. New York, New York. 

Lead. Lead is used as a component in storage batteries and was widely used in 

gasoline and paints. It is the most ubiquitous toxic metal in the environment. 

The most serious effects of chronic exposure are encephalopathy, renal damage, 

and changes in the hematopoietic system, which is the most sensitive indicator 

of lead exposure. Peripheral nerve dysfunction is observed in adults at blood 

lead levels of 30 to 50 micrograms per liter (~g/Y)-blood. The nervous systems 

of children are reported to be affected at levels of 15 micrograms per liter 

(~g/ £) -blood (Benignus and others, 1981). Chronic lead exposure by workers 

through inhalation has resulted in statistically significant increases in tumors. 

Oral exposures of lead salts in animals has been shown to increase twnor 

formation. 

References: 

Amdur, Mary 0., John Doull, 

Science of Poisons, 4th 
Curtis D. Klaassen, 1991, Toxicologv: The Basic 

edition: Pergamon Press, Inc., New York, New York. 

Benignus, V.A., Otto, D.A., Muller, K.E., Seiple, K.J., 1981, 

and Body Lead Burden on CNS Function in Young Children, 

Electroencephalograph. Clin. Neurophysiol, 52:240-248. 

"Effects of Age 

II: EEG Spectra." 

Manganese, Manganese is a naturally occurring substance found in many types of 

rock. It does not generally occur in the environment as the pure metal, rather, 

it is found combined with other chemicals such as sulfur, oxygen, and chlorine. 

Manganese is mixed with iron to make various types of steel. Manganese is a 

component of some ceramics, pesticides, fertilizers, and in nutritional 

supplements. In small doses mangane~e is beneficial to human health. Manganese 

miners and steel workers exposed to elevated concentrations of manganese have 

evidenced mental and emotional disturbances, and slow and clwnsy body movements. 

Target organs of manganese are the lung and central nervous system. When 

inhaled, manganese dust can also cause lung irritation. USEPA has classified 

manganese as a Class D, not classifiable as to human carcinogenicity. 
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Reference: 

Agency for Toxic Substances and Disease Registry (ATSDR), 1991, "Toxicological 
Profile for Manganese", Agency for Toxic Substances and Disease Registry, 
U.S. Public Health Service, February. 

Phenanthrene. Phenanthrene is a member of the polycyclic aromatic hydrocarbons 
(PAB) class of compounds which contain two or more aromatic rings. PARs are 
ubiquitous in nature and are also manmade. Phenanthrene occurs naturally in coal 
tar, crude oil, and is formed from incomplete combuE~ion of organic material. 

Phenanthrene has been shown to be a skin photosensitizer in humans. Intraperito
neally injection in rats produced liver effects. Although limited evidence 
exists that phenanthrene is a mutagen, the maj ority of tests have proved 
negative. Equivocal evidence exists for cancer after dermal application of 
phenanthrene in rats. Ingestion of 200 milligrams of phenanthrene produced no 
tumors in rats after 2 months. 

Reference: 

MADEP, 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 
1.6"; Policy #WSC/ORS -142- 92, Office of Research and Standards and the 
Bureau of Waste Site Cleanup, Boston, Massachusetts, September. 

Pvrene. Pyrene is a member of the polycyclic aromatic hydrocarbons (PAH) class 
of compounds which contain two or more aromatic rings. They are ubiquitous in 
nature and are also manmade. It occurs naturally in coal tar, crude oil, and is 
formed from incomplete combustion of organic material. pyrene is reported to be 
a skin irritant to humans. Rats administered pyrene exhibited blood chemistry 
changes, as well as liver and kidney damage. Pyrene was shown to be inactive as 
an initiating agent and thus has been classified as a D carcinogen. 

Reference: 

ATSDR, 1989, Toxicological 
for Toxic Substances 
October. 

Profile for Polycyclic 
and Disease Registry, 

Aromatic Hydrocarbons Agency 
U. S. Public Health Service, 

Thallium. Thallium is a naturally occurring soft metal that is a minor 
constituent in a variety of ores and is obtained as a by-product of the refining 
of iron, cadmium, and zinc. It is used as a catalyst, in certain alloys, 
jewelry, thermometers, semiconductors, dyes and pigments, and optical lenses. 
It has been used medically as a depilatory agent. Additionally, it is used as 
a rodenticide and insecticide. Thalliwn is efficiently absorbed from the 
gastrointestinal tract. Excretion occurs primarily through urine and feces. 
Following absorption, distribution occurs to kidney tissue to a large extent, 
with lesser distribution to thyroid, intestines, testes, pancreas, skin, bone, 
and spleen. 

Thallium is one of the more toxic metals. Acute toxicity results in gastrointes
tinal irritation, shock, ascending paralysis, seizures, and psychic disturbances. 
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Signs of subacute or chronic thallium poisoning include hair loss, nail 

dystrophy, cataracts, peripheral muscular weakness and atrophy, chorea, 

peripheral neuropathy, and kidney damage. Loss of vision have been related to 

industrial thallium exposures. No information is available which addresses the 

carcinogenic potential of thallium. 

References: 

Goyer, R.A., 1991, Toxic Effects of Metals. In: Casarett and Doull's Toxicology: 

The Basic Science of Poisons, 3rd edition, Eds. C.D. Klaassen, M.D. Amdur 

and J. Doull: Macmillan Publishing Co. New York, New York. 

Tweig, M., 1990, Thallium, 

Appleton & Lange, CT. 
In: Poisoning and Drug Overdose, 

pps. 276-7. 

Ed. K.R. Olson. 

Tetryl. Tetryl is a commercial name for tinitrophenylmethylnitramine (CAS number 

4/9458). This chemical is also known as n-methyl-n2,4,6-te tranitroaniline. It 

is an explosive that is used as a detonating agent for less sensitive high 

explosiyes. There is no carcinogenicity data available for tetryl. Animal 

studies with rabbits indicate that tetryl can cause histopathological effects in 

the liver, kidney, and spleen. 

Vanadium. Vanadium is widely, but sparsely, distributed in the earth's crust and 

in the environment. It is invaluable as an alloying agent with steel; 

ferrovanadiurn alloys are used in high-stress applications such as bearings, jet 

engines, and cutting tools. Human and animal studies indicate that vanadium is 

readily absorbed from the lungs and poorly absorbed from the gastrointestinal 

tract. It distributes primarily to the bone and kidney. Vanadium is a 

respiratory irritant. Inhalation of vanadium dusts in both animals and 

occupationally-exposed workers induces mild to moderate respiratory irritation. 

The. effects are reversible and subside when exposure is discontinued. No studies 

were located regarding cancer in humans or animals following inhalation! oral, 

or dermal exposures. However, vanadium has been found to induce DNA damage in 

human cell cultures, suggesting that vanadium may have the potential to be 

genotoxic to humans. 

Reference: 

ATSDR, 1990, TOXicological Profile for Vanadium, Agency for Toxic Substances and 

Disease Registry, U.S. Public Health Service, October. 

Zinc. The most common use of zinc is as a protective coating for other metals. 

Zinc is emitted into the air during mining, refining, manufacturing, and 

combustion of zinc-containing materials. Zinc is an essential trace element and 

is found in many foods. Zinc compounds are of relativRly low toxicity via 

ingestion, however, ingestion may result in gastrointestinal distress and 

diarrhea. Metal fume fever results from occupational inhalation of fumes of zinc 

oxide whose symptoms include chills, fever, and profuse sweating. There is no 

evidence that zinc is a carcinogen. 
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Reference: 

Amdur, Mary 0., John Doull, Curtis D. Klaassen, 1991, Toxicology: The Basic 
Science of Poisons, 4th edition: Pergamon Press, Inc., New York, New York. 
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5.3 
1.5 
53 
3 9 

InvCfle-bratc fc Plant rd1 

[hi 
[hi 

5.0E-02 

5.0E-02 

5.0B-02 

5.0E-02 

5.0B-02 

5.0E-02 
5.0E-02 

5.0E-02 

5.0E-02 

5.0E-02 

5.0E-02 

50E-02 

[hi 
[hi 
[hi 

5.0£-02 

50E-02 

5.0£-02 

5.0£-02 

5.0E-02 

5.0£-02 

5.0E-02 

5.0E-02 

[hi 
5.0E-02 

[hi 

5.0£-02 
5.0E-02 
5.0E-02 

[hi 
[hi 

[hi 
17£+00 [r1 
51E-01 [f] 
5 5E+00 It] 
5.5£+00 [x] 

[hi 

10E-Ol 

2.2E+00 

7.3£-01 

5.5E 100 

Ihl 
31E+OO 

1.6E-01 rag] 

5.5£-01 

1.6E-Ol lag1 

O.OE+OO [ai] 

29E-01 

1.6E+00 

3.7E+OO 
5.0E+00 
9.2E-01 

[hi 
[hi 

0.1E-03 

6IE-03 

6.1E-03 

67E-03 

67E-03 

67E-03 
6.7E-03 

3.3E-02 

5.2E-02 

6.7E-03 

67E-03 

33£ -02 

Ihl 
[hi 
[hi 

3.3E-02 

33£-02 

6.7E-03 

6.7£-03 

6. iE-03 

6.7E-03 

6.7E-03 

0.7E-03 

[hI 
6.7E-03 

[hI 

5.5E+00 
32E-Ol 

3.2£-01 

[hI 
[hi 

[hi 
1.0£-02 [s] 

1.0E-02 [s] 
1.7E-02 
6.4£-02 

[hi 

NA 
NA 

3.0E-01 

3.0E-01 

3.0E-01 

3.0E-Ol 

3.0B-01 

30E-OJ 
5,OE-01 

1.5E-01 

1.5E-Ol 

3.0E-01 

3 DB-OJ 

J.5£-OJ 
1.5E-01 
1.5E-01 
J 5£-01 

15E-01 

1.5E-Ol 

3.0E-01 

3.0B-01 

3.0B-Ol 

3.0E-01 

30E-Ol 

3.0E-01 
1.5£-01 

3.0B-Ol 
1.5E -01 

1.5£-01 
15£-01 
1,5E-01 

-15£ 01 
1.5B-01 

1.2B+00 [0] 

1.2E+00 [oj 

1.2E+00 [0] 
1.5E+00 [u] 
l1E-02 [yj 
1.8E-02 [y} 

8.0E-04Izj 7.5E-02 [a a] 

4.0B-02 (z] 5.0E-02 [a a] 

3 OE-O} [a[;] 1 OE-Ol faa] 

3.0E -02 [z] 7.5E-03 (aaJ 

[hi 5.0E-02 [old] 

3.3E+Ol rae] 2.1£+00 [aa1 

1.5E-03 [Z] 2.SE-01 [a a] 

4 OE-03 [z] 1.0E+00 1aa] 

7.8E-01 [ah] 6 OB-Ol rae] 

1.0E+00 [ak] O.OE+OO [olj] 

O.OE+OO rae] 1.5£-02 [aaj 

5.0E-O] LZ] 2.0E-Ollaa] 

1.2£-02 [zj :; OB-Ol faa] 

11£-03 [z] 1.2£-01 Laa] 

6.1£-01 rahl 2.1B+00 faal 

Page 1 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

2 9D+00 Lp] 

2 9B+00 [pJ 

2.9E+00 [p] 
4.4B-01 [v] 

NA 
5.9£-01 [y] 

NA 
KA 
NA 
NA 
NA 

3.:m-01 [af] 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

I Aquatic LA:], ! 
Invertebr .. te 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
KA 
NA 
[hi 

NA 
NA 
NA 
NA 
NA 
NA 
[hI 

K' 
[hi 
[hi 

NA 
NA 
NA 
NA 

[hi 
[hI 

NA 
[hi 
[hi 

2.1£+01 [qj 

2.1E +01 [q] 

2 IB+Ol [qj 

21E+01 [w] 

[hi 
[hi 

NA 
[h1 

[hI 
NA 
[hI 
[hi 

NA 

[hi 
NA 

[hi 
NA 
NA 
NA 
NA 
[h1 

Aqu .. tic 
Pl .. nl 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
[hi 

NA 
NA 
NA 
NA 
NA 
NA 

Ihl 
NA 
[hi 
[hi 

NA 
NA 
KA 
NA 

Ill] 
[hi 

NA 
[hI 
[hi 

NA 
NA 
KA 
NA 
[hi 
[hi 

6.0E-03 lab} 

[hi 
[l1J 

2.5E-02 lab} 

Ihl 
[hi 

6.3E-03 lab] 

[11] 
6.0£-02 lab] 

[hI 
5.6E-02 [all 

1.3E-01 lab] 

1.4E-02 [all 

NA 
1h1 

I 
I 

I 

~ 

Bioconcentration 

FllC10f [a1 

Fish 

NA 
[hi 

[h] 

[h] 

[hi 
[hi 
[111 

Ihl 
[hi 
[hJ 

[hi 
[hi 
[hi 
[hI 
Ihl 
[hI 
[hI 
[hi 

5.1£+02 [1] 

[hi 
[hi 
[h] 

[hi 
Ih] 

Ihl 
[hi 
[hi 
[hI 

Ill] 
5 5E+01 [j] 
5.5£+01 [1] 
5.5£+01 [J] 
3.9£HlO [l] 

34IH03lai l 
34E+03Iai] 

3.4E+03 [at] 

[hI 
[hi 

2.6B+02 [y1 

9.5E+01 [alJ 

10E+00[j} 

2 8E+0'" Ilj -
4.0£+00 [i] 
2.0E+00 [j] 

2.5£+01 [ail 

Ihl 
[hI 

1.0£+01 [ail 

0.0£+00 [.-IJJ 

4.0£+00 [ail 

15£T03 

10E+02U] 

1.0E-02 [JJ 
1.6E+02 [~il 

I 

I 

I 

I 
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Table A-8 
Summary of Bioaccumulation and Bioconcenlration Data 

Remedial Investigation 
Operable Unit 5~ Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Biaaccumulation 

Faetor.!a) 
'II Bioconecntl'ation, 

Factor tal I 

Analyte 

NOTES 

ltl-J Terrestrl.al I Terrestrial I Mammal (ell Bird [1"] I Aquatic [!:1 I 
I Invertebrate Tel Plant rdl j Invertebrate 

Aquatic I 

Plant 

[a J Units for bloaccumulation factors lBAFs) are rngikg fresh 'Nt tissue over mg/kg dry wt soli for terrestrial invertebrates and planls. mg/kg Ircsh wt tissue 

over mgl'g fresh wt food for small mammals and small birds. and rug/kg fresh wt tlssue over mg/kg fresh 'Nt. sediment for aquatic plants and orgarusms 
No BAFs were calculated for VOAs since available evidence suggests that these analytes do not bioaccumulate. Unhs for bioconcentratlon factors (BCFs) 
are jUg/kg fresh 'W1:. tissue over jUgfL water. BCFs are presented for only those analytes that are selected as surface water ECPCs. 

[bJ From SuperIund Chemical Data Matrix: (USEPA. 1993) unless othcrwise noted. Log K"",s for classes of semivolatile compounds were 

averaged to provide an average BAF vaLue. Compound~ were grouped accordlllgly: PAHs (5.3), phthalates (4 1). carbazole (3.8). dibenzofuran (4 1 J. 
chlonnated benzenes (3.9), and phenol (1.5)-

[eJ Average of earthworm EAF~ for SVOCs (Beyer, 1990) converted from dry weight to wet weight assuming earthworm lS 80% ~ater. 
unless otherW1Se noted. For morgaruc analytes, ~lte-specific BAPs (calculated m Table A-9) are presented unless otherwise noted. 

[d] Planr BAF calclulated usmg the following equation presented by TraVIS and Arms (1988) unless otherwise noted: 
tog (Plant Uptake Factor) =] 588-0578 (log Kow) Converted from dry weight to wet welght plant concentratlOn assuming 80% water conrent. 

[eJ Cal:::ulated using. tbe followmg eguation in Travis and Arms (1988) for semLvolatlle organic analytes with log K"",s >5: 
log BTF I~biotransfer factor) = log K"", - 7.6: resuLt multIplied by average ingestion rates for non -lactating and lactating test animals 
to convert from BTFs to BAFs, and divided by a factor of 02 to convert from dry feed to fresh feed. There is an uncertainty mvolved in using 
lhis equation for PAHs because this study did not use any PAHs in the regression analysis. When no literature values were available, BAFs were 
calculated for pesticides and PCBs. regardless of the log K"",. due to the tendancy of these lipophylJc compounds to bloaccumulate. With the exception 
of pesticides and PCBs, BAFs for analytes with log K.,.,s < 5 are assumed to be 0.15 because lhey are unhkely to blOaccumularo m animal tissue 
(Maughan, 1993). 

[t1 BioaccumulatlOn data are generally lackmg for aVlans. Therefore. there is uncertamty associated with estimating body-doses tor birds wlthout 
considering what chemicals may have blOaccumulated m prey-item tISsue 

[g] Used to represent bioaccumulatLon from sedLment to fish and aquatLc invertebrates. Sediment BAFs are presented for onl~' lhose analytes that were 
selected as sediment ECPCs. 

[h] ThiS receptor group is not ltkely ro be exposed to this ECPC Receptor exposures to analytes detected m surlace soil include terrestrial 
mvertebrates, terrestrial plants, mammals. and buds Receptor exposures to analytes detected in surface watcr and sedLment include 
aquatic organisms, aguatic plants, fish, mammals, and birds. 

[i] Hanseh and Leo (1979 J 
[j] Calculated usmg a regression equation provided in Bamthouse et al (1988) unless otherwi~e noted. 

[k] USEPA (1992j. Dermal Exposure GULdance 
[I] ATSDR, 1993a (TOJl,:lco!opcal Profile for Naphthalene). 

[m] LogK"",forHMXfromATSDR (1994). 

[n] Calculated log K"" as presented in ATSDR (1993d) 
[0] BAF for ~hrews and voles calculated uSlllg measured concentrations ofDDTR in stomdch content and III whole body IForsylh & 

PetrIe, 1984) 
[pJ Whole -body pheasant BAF for 4,4'-DDT presented in USEPA (1985b): derived from Kenaga (1973j. 
[qJ Amphlpod to sediment mean biomagnificnion factor for total DDT in Lake Michigan and Lake Ontano (Evans eC al • 1991). 
[r] Geometne means of 4,4' -DDT [Davis (1968), Davls & Harrison (1966), Wheatley & Hardman (1968). Bailey et al. (1970). Cramp 

& Olney (1967), and Beyer & Gjsh (1980)]. 4,4'-DDE [Davis (196~), DaVLS & Harmon (1966). Cramp & Olney (1967), CoHetr 
& Hamson (1968), Hunt & Sacha (1969), and GLoh (1970)J, and 4,4-DDD [Barker (1958), Davis (1968). Davis & Harrison (1966), 
Cramp & Olney (1967). Collett & Harrison (1968). Wheatley & Hardman (1968), HUnt & Sacha (1969). Bailey et al. (1970). Dlmond 
et ~1. (1970). Gish (1970). and Beyer & Gish (1980)J reported for earthworms. Dry soil concentratlOns calculated assummg 10% 
mOisture content m sandy-loam soils (Donahue et al .. ]977). 

[sJ Geometric mcan of 4,4' -DDT, 4,4'-DDD, and 4,4'-DDE BAFs (fresh ~t/dry wt) reponed for roots (carrot. potato, sugar beel). 
grains (corn. oals). and legumes (alfalfa) deflved from USEPA (1985b) converled from dry weLght to wet-weight per value~ provided 
by Suter (1993) 

[l] Geometric mean of reported BAFs for earthworms (Edwards & Thompson. 1973). Value~ prOVided by Glsh (1970) wcrc converted 

from dry weIght to wet weight by multiplying by a conversion factor of 0.2 assuming 80% water composition of earthworms 

[u] BAF calcul~ted from data presented by Potter et al (1974). Based on an average dieldrin concentration Lll cow muscle and fat of 

0.17 mg/kg (dry weight) and a dieldrin concentration of 0.11 mg/kg in the diet (dry weight). 

[vJ IeffIles and Davis (1968). 

[wJ Value for 4 4'-DDT used as a surrogate. 
[l] Value for dieldnn used as a surrogate 

[y] BAFs tram Garten & Trabalka (1983) were converted from (mg/kg fat)/(mg,/kg diet) to (mg/kg fresh wt.)I(mgikg dlet) by multlplying the value by 
an ~ssumed fat content of 10%. 

[z] Value from Baes et al. (1984) for leafy portlOns of plants multipiLed by 0.2 to represent 80% water composition of planls. 

[!\a] Value denved from blotransfer factors (BTFs), presented in Baes et al. (1984) for uptake mto cattle BTF converled 10 BAF by 

multiplying by food ingestion rate of 50 kg/day wet weight 

lab] Aquatic plant BAFs derived from an uptake study (Cherry & Guthrie. 1979) WIth two sedge speCies, Andropogon vlrgilllcus and C}perlls retrofrilctl1s. 
that were e'tposed to contammated sediment Values were converted from dry weight plant tLssue to wet weight by applying a factor of 0.2 

(!\5Summg pl~nts are 80% water). 

[ae] Aver~ge of BAFvalues reported from Wang et al (1984), Sheppud et al (1985), and Merry e~ a1. (1986). 

[ad] Mean of values reported for Sore.1( araneus in MacFadyen (1980). 
rae] Mammal value for copper and planl value for cadmium from Levine et aI., 1989. Lead does not accumulate in plant tISSUC. therefore, 

a BAF of zero was aSSigned. 
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An'alyte 

Table A-8 
Summary of Bioaccumulation and Bioconcenlration Data 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Bi[)'a~CUlllullltiun 

[b J be<-,-o.-t-n~-'~l-r=c---~,---c---
Invertebrate ~ 

[af] Based on accUmula1:1on or cadmLum in kidneys of European quail III Pimentel el a1. 

lag] BAF for earthworms from DiercJ(sens el a1.(1985)

[dh] MedIan of values reported from Lc.vine et 31 (1989) 

[all Geometric mean of BCFs obtamed from AQUIRE (1994j and A WQC documents (calculated in Appendix: A, Table A- (0). 

[aJ] Cyanide has not been shown to bioaccumulate in any organism 

Lak] Cyanide » naturally occurnng in some plants. the extent to which it 15 taken up from soills unknown and therefore 

a RAF of 1 IS conservatlVely as~umed 

Aquatic 

Plant 

[ill] Aquatic plant BAFs for lead and lllckel from Mudroch & Capobianco (1979) represent BAFs for ECJ'Cs from sediment III several lakes, rLVers. 

and bays inlo water lilies. Values converted from dry weight plant tIssue to WEt weight by appl)lng a factor of 0.2 (assummg planrs 

are 80% water). 

NA = Not avaIlable 
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SlTEID 

CF15SS7 

I 

CFlSSS18 

CF15SS20 3 

CF15SS48 

EW_BAF.wkl 

TableA-9 

Calculation and Summary of Earthworm Bioaccumulation Factors 

I 
ANALYTE 

Alumwurn 

Antimony 

A~senic 

Barium 

Cildmlum 

Chromium 

Cobalt 

Copper 

Cyanide 

Lead 

Manganese 

Nickel 

Selenium 

ThalhuID 

Vanadium 

Zinc 

Aluminum 

AntImony 

Arsemc 

Barium 

Cadmium 

ChromIUm 

Cobalt 

Copper 

Cyanide 

Lead 
Manganese 

Nickel 

SelenIUm 

Vanadium 

Zinc 

AlumtnUm 

Antnnony 

Anemc 

Banum 

Cadmium 

Chromium 

Cobalt 

Copper 

Cyanide 

Lead 
Manganese 

Mercury 

Niekel 

Selenium 

Vanadium 

Zmc 

Aluminum 

AnthnuilY 

Arsemc 

Barium 

Cadmium 

ChromIUm 

Cobalt 

Copper 
,. C)<l.ntde 

Lead 

Manganese 
Nlc:lrLe\ 

Selenium 

I 

I 

RernediallnvestigatlOD 

Operable Unlt 5. Sites 14 and 15 

Naval Air SLation Cecil Field 

J 11 '11 Fl 'd ae sonVl e. on , 
Soil Data (rn.r:/kJl: dl'l' weil!:ht. Barthworm Dat. (Dlgfk:p; wet weight) BiOaCCUIl1Ulation! 

RESULT I 
RDL 1 RESULT! RDL 1 Factor 2 

I (IEanhwormVrSoiil) I 
415 
1 4 

2.6 

42 

078 

ND 
0.27 

ND 
ND 
205 

30 9 

1.3 

ND 
ND 
0.97 

32.6 

316 

ND 
11 

2.4 

.ND 

ND 
ND 
ND 
ND 
14.1 

5.6 

0.9 

ND 
0.13 

ND 

820 

ND 
1.3 
7.1 

ND 
ND 
ND 
ND 

ND 
287 

3.8 

0.5 

ND 
ND 

1 4 

ND 

333 
ND 
ND 
1.1 

ND 
ND 
ND 
ND 
ND 
0.97 

0.86 

ND 
ND 

2 

5 
0.5 

2 

12 

1 

2 

10 

5 

D5 

1 

4 

12 

1 

2 

10 
5 

0.5 

8 

1 

4 

12 

2 

1 

2 

10 

5 
05

1 
8 

51.4 

6 

25 
9.8 
2 4 

0.49 

5 

4.2 

ND 
83.3 

39 

4 

1.2 

0.45 

5 
29.9 

64 

ND 
1 

1 

ND 
ND 
ND 

2 

ND 
5.2 

3.7 

4 

0.88 

5 
20.3 

62.1 

ND 
1.2 

]3 

ND 
0.45 

ND 
3.2 

ND 
41.6 

4.5 

0.09 

ND 
1.3 

5 
24.2 

144 

ND 
ND 

20 
ND 
ND 
J5 
23 

ND 
0.3 

22 
:-;[D 

1.3 

" 

10 

0.5 

8 

10 

12 
2 

1 

2 
10 

0.5 

8 

10 

12 

1 

10

1 0.5 

8 

10 I 

12 

Z 

40 

1 

2 

0.5 
0.6 

8 

124E-01 

4.29E+00 I 
9,62E-01 

2.33E-01 

3.08E+OD I 
NC 

185E+01 

NC 
NA 

-\ 06E-01 

12GB-Ol 

3.0&E+OO 

NC 
NC 

5.15E+OO 
9.17E-01 

2.0E-01 

NC 
9.09E-01 

4.17E-01 

NA 
NA 
NA 
NC 
.NA 

3.59E-01 

6.61E-01 

4.44E+00 
NC 

64112+00 

NC 

7.57E-02 

NA 
9.23E-01 

1.83E-01 

NA 
NC 
NA 
NC 
NA 

~ 45E-01 

1.18E+OO 

1.8OE-01 

NA 
NC 

3.57E+OO 

NC 

432E-02 

NA 
KA 

1.82E+01 

NA 
NA 
NC 
NC 
NA 

3.09B-01 

256B+OO 

NA 
NC 
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TableA-9 
Calculation and Summary of Earthworm Bioaccumulation Factors 

RemediaL Invc5L1ganon 

Operable Unit 5, Sites 14 and 15 

Naval AIr Station CeCil Fjeld 

"' sonVl e, on J I:: II Fi "ct , 
soito .. t. (mE/kJ: d wei .t Eartbworm natl. (ml!/kl! wet 'Weil!ht1 

SlTE ID 

CF15SS48 

leonl) 

CF15SS15 ~ 

, 

Compound 

Aluminum 

Antl:Ilony 

Arsemc 
Barium 

ClIdmium 

Chromium 

Cobalt 

: Copper 
Cyanide 

! Lead 
Manganese 

Nickel 
VlInadiurn 

Zinc 

NOTES' 

I 
ANALYTE 

VanadlUTll 

Zinc 

Aluminum 
Antimony 
Arsenic 

Barium 
Cadmium 
ChromIUm 

Cobalt 

Copper 
Cyanide 

Lead 

Manganese 

Nickel 
SLIver 

VanadJUm 

Zinc 

I CF15SS7 
BAF 

1.24E 01 

4.29E+00 
9.62E-01 

2.33E-01 

3.08E+00 

NC 
185E+01 

NC 
NA 

406E-O) 

1.26E -01 

3.08E+00 
5.15E+00 

9.17E-01 

! 

i 

I 

RESULT 

0.66 

ND 

2,790 

151 
483 

2.4 
ND 
ND 
NO 
ND 
NO 

3,760 

1 

1.1 
ND 
2.1 

NO 

I 
RDL 1 

41 

, 
, 

1 

2 

10 

5 

0.5 

2 

4 

Sample Location BAFs 

CF15SS18 

I 

CF15SS20 I BAF BAF 
2.03E-01 7.57E-02 

NC NA 
9.09E-Ol 923E-01 
417E-01 183E-01 

NA NA 
NA NC 
NA NA 
NC NC 
NA NA 

3.69E-01 145E-Ol 

6.61E-01 1.18E+00 
4.44E+00 NA 
6.41E+00 3.57E+00 

NC NC 

RESULT 

CF15SS48 

BAF 

5 

21 

168 
6 

5.8 

20 

ND 
ND 
ND 
ND 
ND 
746 

3.2 

4 

5.3 
5 

57.5 

4.32E-02 

NA 
NA 

1.82E+01 

NA 
NA 
NC 
NC 
NA 

3.09E-Ol 

256E+00 

NA 
7.58E+OO 

NC 

I 

I 

RDLl 

10 

12 

40 

1 

2 

10 

5 
05 

S 

10 

CF15SS15 

BAF 
602E-02 

3.97E-02 

120E-01 

833E+00 

NA 
NA 
NA 
NA 
NA 

198E-01 

3.20E+00 
364TI+00 

238E+00 

NC 

1 Reported detection limits (RDLs) are presented when an analyte wa~ detected in only one orthe two media evaluated. The vlllue 

presented and used for calculation of the bioaccumulation facwr corresponds to 1/2 the RDL. 

2 Units for BAFs lire equal to mglkg wet weight tissue over mg/kg dry weight soil. 
3 The soil data result listed is the arithmelic avenge orthe detected concentratIons in soil for CF15SS2D and Its duplicate. 

4 The earthworm data listed is the 50 percent vaLue from a diliutLon senes PaIred soil data results represent half the actual 

concentration detected in SOli 

5 BAFs are presented [or only the analyles selected as ECpes in au 5 surface soils. AnaiyLes detected In earthworms that were nOl 
detected in au 5 surtace soils are assumed to be not SHe related. BAFs are equaL to the ariLhmetic average of sampLe 

location -specific BAFs. 

Bioac:cumub.tion 
Factor 2 

(fEarth worm VrSolll1 
7.58E+OO 

NC 

I'i.O:m-02 

3.97E-02 

1.20E-01 

8.33E+OO 

NA 
NA 
NA 
NA 
NA 

1.98E-01 

3.20E+OO 

3.64E+00 I 

NC i 
2.38E+OO 

NC 

OU 5-
BAp 5 

101E-01 

211lE+00 

728E-01 

5.47E+00 

3.08E+00 

NA6 

7 1.85E+01 

NA' 
NA 

2.86E-01 

1.55E+00 
3.72E+00 

5.02E+00 
9.17E-01 

6 No site specific BAF was calculated for this analyle as thl~ analyte was not detected in surfllce soil at locations where earthworm tOriClty dllla eXI~ts. 
Therefore, a literature value of 1.6E~01 was llsed for the BAP (D iercxs ens, et al.. 19S5) 

"I The siLe specific BAF calculated for thiS analyte at NAS CecLI Field IS artificially elevated because one-half of the earthv;,orm RDL was used whcn 
calculating the BAF Therefore, a siLe-specific BAF of 5.5E~01 (calculated for Site 5) will be used as a surrogate. 

NA = Not Analyzed 

NC = Not CaLculated 

ND = Not Detected 

EW BAFwkl 21-Na.-96 



Table A-tO 

BioconccnLration Data 

Remedi"lInve;tigation 

Operable Umt5, Sacs 14 and 1."1 

Naval Air Slalion Cl::cal Field 

Jacksonville, Florid,,''---___ I ________ ,_ 

[ 
Chorn,,,! N,mo Spwo, ~ Ago ~,po,"" -~O (BeF) 1- Rof,,"o", l' Y;tr. 

-:cCOC7-------"--------------------_~. ~~ ~~ ____ Pubhcnuon 

Pe:sticidr:1 

4,4'-DDT 

AQV_OCHI'<K.l 

Pimcphales promelas: Falhead minnow 

Viva ngida; Green algae 

Ulva rigida; Green algae 

Ulva rigida; Green algae 

Viva ngida, Green algae 

Ulva rigida; Green algae 

Ephemera danka; Maytly 

Ephemera d,miea; May!ly 

Ephemera danica, Maylly 

Ephemera danica, Mayl1y 

Ephemera danica; Maylly 

Erhemcr~ dalll"a; May!ly 

Ephemera danica, Maytly 

Ephemera dllnic.-l; May!ly 

Cal anus ;p; Calanoid eopep od 

Calanus sp: Calanuid eopepml 

Calanu~ sp; Calnnoid copep od 

Calanus sp; Calanuid copepod 

Calanus sp; Calanoid cope.p od 

('alanus sp. Cnlanoid copepod 

Calanus sp; Calano!d copcp od 

('alanus sp: Calanuid copepod 

Calanus sp; Calano!d copep od 

Calanm sp; Cal<1-noid copepod 

C'dlanus sp; Calano!d copt:p od 

Calanus sp; Calanoid copepod 

r:alallus sp; Calanoid copep od 

Calanus ~p; Calanoid copepod 

Cal anus sp; Calanoid coper od 

l-a1anus sp, Calanoid copepod 

Calanm sp; Calanoid copep od 

Calanus sp, Calanold copepou 

Calanus sp; (',,!anDld eopep od 

Calanus sp: Calanoid c:opepod 

Cal(tnu~ sp; C<i!anold copep od 

Calanu; sp: C'alanoid cope-pod 

Calanus 'iP; Calanold copep od 

Calanus sp; Calanoid copepod 

Culex pipiens quinquefasciata, Mosquilo 

Garobu<;i.-l al'fiDls; Mosqultolish 

Gambusla al"l1nis; MOSqultollsh 

Gambusia al't1nis; Mosquitollsh 

Daphnia magna; Water !lea 

ADULT 

NR 
NH. 

NR 
NR 
NR 

1,5 YR, 21-23 MM, NYMPH 

15YR,21-23MM,NYMrIl 

1.5 YR, 21-23 MM, NYMPH 

1.5 YR, 21-23 MM, NYMPH 

1.5 YR, 21-23 MM, NYMPH 

1.5 YR, 21-23 MM, NYMPH 

1.5 YR, 21-23 MM, NYMPH 

15YR,21-23MM,NYMPH 

STAGES IV AND V 

STAGES IV AND V 

STAGES IV AND V 

Sf AGES IV AND V 

STAGES IV AND V 

STAGES IV AND V 

STAGES IV AN!) V 

STAGES IV AND V 

STAGES IV AND V 

STAGES IV AND V 

STAGES IV AND V 

STAGES IV AND V 

STAGES IV AND V 

STAGES IV AND V 

STAGES IV AND V 

STAGES IV AND V 

STAGFS IV AND V 

STAGES IV AND V 

STAGES IV AND V 

STAGES IV AND V 

STAGES IV AND V 

STAGES IV AND V 

STAGES IV AND V 

STAGES IV AND V 

NR 
NR 
NR 
NR 
NR 

32 days 

7 days 

7 days 

7 days 

7 da)s 

7 d<1-Ys 

24 hours 

48 hours 

72 hours 

96 hours 

5 days 

7 d~ys 

8 days 

9 days 

24 hours 

24 hours 

7 day~ 

7 days 

10 day; 

14 days 

14 days 

14 days 

21day'i 

21days 

21days 

28 day~ 

28 days 

28 day~ 

35 da}'> 

35 days 

35 d.-lYs 

42 days 

42 day~ 

49 days 

49 day~ 

56 day; 

56dfLYS 

56 days 

72 hours 

24 hours 

4/\ houls 

72 hour~ 

24 huu!s 

os 
I,UOO 

1,000 

1,000 

:1 ,000 

1,000 

0,761 

0761 

0.761 

0761 

0761 

0761 

0.76:1 

0.761 

0.212 

0.15 

0195 

0.213 

o 199 

0.21 

0.178 

0247 

0277 

0.223 

0239 

0267 

0.271 

0346 

0.131 

0211 

0.34 

0.211 

0.385 

0449 

043 

° 382 
0392 

0458 

2 

2 

2 

2 

2 

29,400 102887499 

152 502388052 

159 5.06890420 

1.983 

319 

1,062 

440 

610 

2,230 

1,980 

3,060 

2,900 

8.250 

2,860 

20,000 

30,000 

129,000 

115,000 

259,000 

182,000 

304,000 

194.000 

228,000 

230,000 

267,000 

397,000 

255,000 

134,000 

13,600 

402,000 

154.000 

475,000 

178,000 

161,000 

114.000 

196,000 

??O.DOO 

GO,900 

110 

30C 

300 

344 

1,170 

759236612 

5,76519110 

6.96790920 

60,11677472 

6.41345895 

770975686 

759085212 

802617019 

7.97246601 

9.01796847 

7.95857690 

9.9034-1\755 

10.3089526 

11.7675676 

11.6526874 

124645833 

12 1117619 

12,62471129 

121756134 

12 3371009 

12 3458345 

12.4950039 

12.8916915 

12.4490188 

11 8055950 

11 20640U3 

12.9042073 

11 9447078 

13 0710700 

12.0895388 

11.9891596 

11 6439537 

121858699 

123013828 

11 0169884 

4.70')48016 

:; 70.178247 

5.70378247 

584064165 

706475902 

AQUIRE.1994 210616 

AQUlRE.1994 217588 

AQUIRE, 1994 2175~8 

AQUlRE, 1994 217588 

AQUIRE,1994 2J7588 

AQUlRE, 1994 217588 

AQUlRE,1994 212[}15 

AQUlRE,1994 21204-5 

AQUlRE,1994 212045 

AQUlRE,1994 212045 

AQUlRTI, 1994 212045 

AQUIRE,1994 212045 

AQUlRE, 1994 212045 

AQUIRE.1994 212045 

AQUIRE, 1994 210·~27 

AQUJRE, Hl94 210427 

AQUlRE, 1994 210427 

AQUlRE, 1994 210427 

AQUIRE, 1994 210427 

AQUIRE,1994 210427 

"QUIRE,1994 210427 

AQUIRE, 1994 2104-27 

AQUlRB, 1994 210427 

AQUIRF, 1994 210427 

."QUIRB,1994 210427 

AQUIRE, 19% 210427 

AQUIRl::!,1994 210427 

AQUIRE,1994 210427 

AQUlRE, 1994 210427 

AQUlHE,1994 210427 

AQUIRE,1994 210427 

AOUlRE. 199..1. 210427 

AQUIRE', 1994 210427 

AQUlRE,199..1. 210427 

AQUIRE, 1!)'}1, 210427 

AQUJRE, 1994 210427 

AQUIRE,1994 210427 

AQUlRE, 1994 210427 

AQUlRE, 1994 21074U 

AQUIRE, 1994 210740 

AQUlRE,1994 210741) 

AQUIRE,199-1 21U740 

AQUIR!" .. 1994 21074[) 

79 

74 

74 

74 

74 

74 

73 

73 

73 

73 
73 

73 
73 

73 

75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 

75 
75 

75 
75 

75 
75 
75 
75 

75 

75 
73 

73 

73 

73 

73 
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Chemical Name 

4,4'-DDl lCOnt.) 

!_OC.F4.'Wkl 

Species 

Table A-10 
Hioconccntration Data 

Remedial Inve~tigatlon 

Operahle Unit 5, Sites 14 and 15 
Naval AirStn.tlOn Cecil Field 

Jack~nnvilk, Flonda 

BeF In (BCF) Reference Age Exposure [-- Concentration 

-----=-:----;:--------------L----------C7~--___;CCC-- ~ (/ig/L) 1 l'UDllCaUon 
Daphnia magna: Water flea NR 48 hours 2 1,570 735883089 AQUIRE, 1994 210740 
Daphmamagna:Waterflea NR 72 hours 2 1,330 7.19293422 AQUIRB,1994 210740 

C'ulexpipiensqulllquefn.sciatn.,Mo~quilO NR 24houn 2 515 6.24416690 AQUIRE, 1994 210740 
Culexpipiens qumquefasciata,Mosquito NR 48 hours 2 165 5.10594547 AQUIRE,1994 210740 
Lepomls macrochirus; Bluegill 049 G, 3 0-5.1 eM, JUVENILE 5 days 0249 23,000 10.0432494 AQUIRE.1994 2Hi498 
Lepomis macrochirm; D1uegill 0.49 G, 3.U-51 CM, JUVENILE 5 days (] 028 25,000 10.1266311 AQUIRB,1994 216498 
Lepomls macrnehirus; Bluegill 049 G, 3.0-51 eM, JUVENILE 28 days 0.249 24,000 100858091 AQUIRE.1994 216498 
Lepomis maerochlfus, Bluepll 0.49 G, 3.0-51 eM, JUVENILE 28 days 0.028 25,000 10 1266311 AQUIRE,1994 216498 

Salvelinus namaycu~h; Lake trout, sis cower YEARLING, 29 5 G 90 days 0.006 to 0 009 52,750 10 8733190 AQUIRh, 1994 212049 
Salvelinu5 namaycush: Lake troul, siscuwet YEARLING, 29.5 G 120 days 0.006 to 0.009 44,2M 1069B4238 AQ1JJRE, 1994 212049 

Salvehnus namaycush; Lake trout, siscowet YEARLING, 29.5 G 152 days 0.006 to 0.009 45,250 10.7199579 AQUIRE, 1994 212049 
Pimephalespromeias; Fathead mlnnow 45D 266days 1,48 1.2 018232155 AQUIRE, 1994 210534 

Pimepha\es promelas; Fathead minnow 4S D 266 days 153 99.000 11 5028751 AQUIRB,1994 210534 
Crasso~lrea gigas; Paeific oyster JUVENILE 7 day~ 10 15,100 962245002 AQUIRB, 1994 210646 
Crassostrea gigas; Pacific oyster JUVENILE 40 days 30,000 103UlN526 AQUIRE, 1994 210646 
Crassoslreaglg,ts;Paci!1coyster JUVENILE 40days 0.1 70,000 11.1562505 AQUIRE,1994 210646 

As laellS leptodactylus; Crayfish 6,8 G NR 50 242 5.48893772 AQUIRE. 1994 218908 
Styelaplicata: Sea squirt NR 10 days 100 2UO 529831736 AQUIRE,1994 210646 

Styela phcat.1.; Sea squirt NR 10 day~ lU 1,000 690775527 AQUIRE,1994 210(}.1.6 
Laniee conchilega, Polyeh,tete NR 67 hours 006 208 533897934 AQUIRH,1994 219132 
Lanic~conchllega;Polychaete NR 67 hours 0.11 273 5.60837228 AQUJRE,1994 21?:'17 

Lanice conchilega: Polychaele NR 48 hours 112 75 <1- 31748811 AQUIRE,1994 219.232 

Lanice ConchIlega; Polychaete NR 48 hours 224 835 442484663 AQUIRE, 1904 219232 
L,tnice conchikga; Polychaete NR 48 hours 11 2 704 425419326 AOUTRE. 1994 219132 

Lanieeconchilega,Polychaete NR 31 days 224 2,286 773455M4 AQuIRE,1994 219232 
Lam"e conchilcga; Po!ychn.ete NR 31 days 2.24 4,643 844311598 AQUIRT!, 1994 219132 

Nereis diversicolor; PolYchaete NR 7 hours 30 283 5.64544689 AQUIRE,1994 219232 
Nerels diversicolor: l'olychaete NR 24 hour~ 30 490 6 19440539 AQUIRE, 1994 219232 
Nerds diverslColor: Polychaete NR 5 day~ 0.3 2,013 7.61726781 AQlJIRT!, 1994 219232 
Nereisdiver~icolor,Polyehacte NR 5 days 0.75 1,653 7.41034709 AQUIRB.1994219232 

Nereisdiversicolor;Polychaete NR 5day<; 3 1,400 724422751 AQtJIRE,1994 219232 
Siphlonurussp;Mayny NYMPH 24 hours [)J147 10,20U 923014299 AQUlHE,1994 219364 
Siphlonurus~p;Maytly NYMPH 48 hours 0047 20,1)00 9.90348755 AQUIRE,1994 219364 
,<:jphlollurus sp; Maylly NYMPH 72 hours 0047 22,900 100388921 AQUIRE,1994 219364 
I,chnura vertlcaiIs, DamseJ!ly NAIAD 48 hours 0.1013 3,500 8.16051t24 AQU1RE,1994 219364 
LlbelIula~p; Dragontly NAIAD 48 hours 00793 910 6.81344459 AQUIRE, 1994 219164 

Palaemoncteskadlakensls,Gra~sshrimp YATUREADULT 48huurs 0.1 3,700 821608809 AQUIRE,1994 219364 
Palaernonete5kadiakcnsis;Gr(lSsshrimp MATIJREADULT 72 hours 01 5,000 851719319 AQUIRE, 1994 219164 
He:o.:agenia blilneata; Mayfly He~agenia bilineala: Maytly 24 hours 00521 9,400 9 148~6496 AQUIRE,199--\ 219364 
HexageOla bilmeata; Mayl1y HexageOla hilineat,t; Maylly 48 hours 00521 16,700 972316399 AQUIRE. 19'.H 219364 

HexageOla bilineata. Mayfly H~>;:ageniabilincata;Mayf1y nhour, 00521 32,600 103920675 AQUIRE, 1994 219364 
GalIlmarus fn.sciatus, Scud MATURE ADULT 72 hours 00813 20,60U 9 93104635 AQUIRE. JQ94 219364 

Orcon~ctes nal~; Crayfish MATIJRE ADULT 24 hours 0.0803 880 677991190 AQUIRT?, 199.1 219364 
Orconectes nai<;; Crayfish MATIJRE ADULT 48hoUlS [) OW3 2,100 764969262 AQUIRE, 1994 219364 
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Table A-10 

Bioconcent[ation Data 

Remedial Investigation 

Operable Unlt5, Sites 14 "nd 15 

Naval Air Station Cecil Field 

Jacksonville, Flon~d'"-___ ,_~ 

-----::icalNameT Species I ----A-g~l. Exposure BCF In (BC'F) L Re1erC!lCe---~r 
~ ________ ~_ _ _______ ---1~blication, 

4,4'-DDT (cOnL) Orconectes nais: Craynsh MATURE ADULT 72 hours 008U3 2.900 7.97246601 AQUIRE,1994- 219364 71 

AQU_OCF4.\\1t;,1 

Palaemonete~ kddiak:ensis: Gras~ ~hnmp 

D1phnia magna, WaLer flea 

Daphnia magnri.: Water ilea 

Daphnia magna: Water ilea 

Gammarus fasclatuS; Scud 

Gammarus [asdatus, Scud 

Chironomus sp, Midge 

Chirononllls sp, Midge 

Chironomus sp; Midge 

Culex plpiens, MosqUlLO 

rcnaeu~ duorarum; Pink shrimp (amenca) 

Penaeus dUorarum; Pmk ~hrimp (america) 

Penaeus duorarum; Pinkshnmp (amencd) 

l'enaeus dUorarum; l'ink shrimp (llmerica) 

Penaem duolarum, Pink: shnmp (amenca) 

l'cnaeus duorarum; l'inkshrimp (america) 

Penaeus duorarum, Pmk: shnmp (america) 

Pcnaeu~ duorarum; Pinkshnmp (amerka) 

Penaeus duorarum; PJTIk:shrimp (america) 

Fenaeus duorarum; Pink: shnmp (amenc<I) 

Penaeus duorarum: Pink: shrimp (ll.merica) 

Pen(leus dUor(lrum, l'1Ilk: shnmp (america) 

Fenaeus dlJOrdfum: Pink: shrimp (amenca) 

Penaeus duorarum, Pink: shrimp ~americ<l) 

Penaeus dlJorarum: Pink shrimp (america) 

Penaeus duorarum; Pink: shrimp (america) 

Penaeus duorarum: Fmk shnmp (america) 

Penaeus duorarum; Pink: shnmp (amenca) 

Penaeus duorarum, Pink~hrimp (amenea) 

Penaeus dlJorarum: Pink shrimp (america) 

Pcnaem duorarnm; l'ink shrimp (flmerica) 

Penaeus duorarum; Pmkshnmp (amencfl) 

Penaeus duorarum; Pillk shrimp (lmerica) 

Penaeus setifen.L'i; White ~hrimp (amenea) 

Penaeus ~eliferus; Whiteshnmp (america) 

Penfleus setiferu~, White shrimp (america) 

Fenll.o.;us selll"eaus; White,hrirnp (amerira) 

Penaeu~ seuferus, Whiteshnmp (america) 

Penaeus setrferus; While shrimp (america) 

Penaeus ~etirerus; While s hnmp (america) 

Indonaia caerulca; Unionrd clam 

Indonaia cderulea, Unlonid clam 

Indonaill caeru1ca: UnlOnld clam 

MATIJREADULT 

MA1URE ADULT 

MATIJRE ADULT 

MA1URE ADULT 

MATURE ADULT 

MA'I1JRE ADULT 

LARVAE 

LARVAE 

LARVAE 

LARVAE 

ADULT, 6.4 eM, 3.6 G 

ADULT, 6.4 eM, 3 6 G 

ADULT, 6.4 eM, 3 6 G 

ADULT, 6.4 eM, 36 G 

ADULT, 6.4 eM, 3 6 G 

ADULT, 6 4 eM, 36 G 

ADULT, 64. eM, 3 6 G 

ADULT, 64 CM, 3.6 G 

76 eM, 3.8 G 

7.6 eM. 3.~ G 

ADULT, 6.4 eM, 3.6 G 

ADULT,64CM,36G 

ADULT, 6.4 eM, 3.6 G 

ADULT. 6.4 eM, 3.6 G 

ADULT, 6.4 eM, 3.6 G 

ADULT, 6.4 eM, 3 6 G 

ADULT, 13.3 CM, 21.1 G 

ADULT,13.3CM,2l.1G 

ADULT, 13.3 eM, 211 G 

ADULT, 133 CM, 21.1 G 

ADULT, 6 4 CM, 3.6 G 

ADULT, 64 CM, 3 6 G 

ADULT, 6.4 CM, 3.6 G 

ADULT. 16.2CM,280G 

ADULT, 162 CM. 28.0 a 
ADULT, 16.2 eM, 2R 0 G 

ADULT, 16 2 CM, 28.0 G 

ADULT, 162 eM. 280 G 

ADULT,16.2CM,28.0G 

ADULT, 16.2 CM, 21\.0 G 

30-40 MM 

30-40 MM 

30-40 MM 

24 hours 

24 hours 

48 hours 

72 houl's 
24 hours 

48 hours 

24 hour~ 

48 hours 

72 hour~ 

48 hours 

24 hours 

96 hours 

7 d~ys 

10 days 

13dllYs 

16days 
19 days 

22 day~ 

56 days 

56 days 

56days 

56 day~ 

56 days 

56 days 

56 days 

.56 days 
28 dll}'s 

28 days 
28day~ 

28 days 

28d~ys 

28 days 

28 da)s 

l8days 

18days 

18days 

18 days 
18 day~ 

18days 

18 dllY~ 

24 hours 

24 hours 

24 hours 

0.1 1,500 731322038 AQUIRE, 1994 219364 71 

n 0803 25,400 10142'1044 AQUIRE,1994 219364 71 

00803 

0.0803 

0.0813 

0.0813 
00-\61 

0.0463 

0.U-\63 

0.1046 

U.14 

0.14 

0.14 
0.14 

0.14 

0.14 

o I' 
01' 
005 

0.05 
D.O.') 

0.05 

005 

U.05 

005 

005 
012 

012 

0.12 
012 

012 

0.12 

U.12 

0.2 

0.2 

02 

0.2 

0.2 

02 

0.2 

5 

10 

50 

69,100 

114,100 
4.,600 

12,lUO 
7,800 

24,500 
47,800 

133,600 

71.4 

143 

429 
1,214 

1.500 
1,143 

1.000 

R57 

8.600 

6,800 

2,600 

1,200 

1,000 

'00 
200 

800 

336,667 

18,333 
16,417 

15,500 

14,083 

5,500 

1583 

55,000 
],800 

200 

2,750 
2.300 

4,300 

100 

273 

216 

40 

111433100 

11 644R305 

8.43381158 

940U96073 

8.96187901 

1010642R3 

10.77471109 

11 8U26055 

4 26~29786 

496284463 

6.06145691 

7.10167597 

7.31322038 

7.0-1141166 

6.90775527 

6.75343791 

9.05951748 

8 R2'167789 

7.86326672 

7.09007683 

690775527 

599146454 

52983]736 

6.68461172 

12726B495 

9.81645799 

970607266 

9.64859530 

955272367 

861250337 

7.36707705 

109150R84 

7.49554194-

.') 29831736 

7.91935619 

7.74066440 

8 36637030 

4.60517018 

5.60947179 

5463831(10 

3.68.'187945 

AQUlRE,1994 2193601 

AQUlRE,1994 219364 

AQUIRB, J994 219:164 

AQUIRD, 1994 219364 

AQUIRE. 1994 219364 

AQUIRB, 1994 219364 

AQUIRE, 1994 219364 

AQUIRB, 1994 219364 

AQUlRB. 1994 219655 

AQUIRE',1994 219655 

AQUIRB,1994 219655 

AQUIRE,1994 219655 

AQUlRE,1994 219655 

AQUIRE,1994 219655 

AQUIRE,1994 219655 

AQUIRE,1994 219655 

AQUIRb,1994- 219055 

AQUIRE, 1994 219655 

AQUJRE, 1994 219655 

AQUlRE. 1994 219655 

AQUTRE, 1994 219655 

AQUlRB,1994 219655 

AQUIRE,1994 219655 

AQUlR)],1994 219655 

AQUIRE,1994 219655 

AQUIRb, 1994 219655 

AQUIRE, 1994 2196.'15 

.t\QUIRE, 1994 219655 

AQUlRE, 1994 219655 

AQUIRE,1994 2196..')5 

AQUIRE. 1994 219655 

AQUJRE.1994 219655 

AQUIRE.1994 219655 

AQUIRE, 1994 219655 

AQUIHE, 1994 21%55 

AQUIRE. 1994 219655 

AOUlRE, 199-1- 219655 

AQUIRE,1994 219655 

AQUlRE, 199-1- 219493 

AQU!RE, 1994 219493 

AQUIRE.1994 219493 
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Chemical Name 3peeks 

4,4'-DDT leonl.) IndonaUl eaeru]ea, Unionid clam 
Indonaia eaerulea, Unionid clam 
Indonaia eaeru[ea; Unionid clam 
Indonaia caerulea~ Uniollld clam 

I:J.donala eaerulea; Unionid clam 
Daphma magna; Water Ilea 

Daphnia maglla~ Wat~r flea 
PoJ[achiu~ vuens; Coalnsh or salthe 
Pollachius virens; Coalfish or sallhe 
Pollachius virem, Coa1t1sh or saithe 
Polbchius virens; Coa1t1sh or saithe 
Pollachius VIrens, Coallish or saithe 

Pollachlu~ VIrens; Coalfish or sa lthe 
Pollachius virens; Coalfish or saithc 
Pollaehius viren~; Cua1t1sh or 5aithe 
Pollachius virens; Coalfi~h or sdithe 
Pollachius Vlrens, C'oalli~h or sanhe 
Pollachius vircns; Coalfish or ~allhe 

Pollachius virens; Coa\!hh or ~aithc 
Po[]achlUs virens, Coalfish or saithe 

Pollachius virens; Coalfish or sdithe 
Gambusla affinis; Mosquitofish 
Gambusia aft1nis; Mosqulton~h 
Simocephalus sp; Wl\tcr nea 
Sirnocephalus sp; Water l1('a 
Simocephalus sp, Water Ilea 

Slmocephalus sp; Water flea 
Simoeephalus sp, Water Ilea 

Simocephalu~ ~p, Water Ilea 
Simocephalus sp; Water fled 
sUllocephalus sp; WaLer flea 
Slmocepha\us sp; Water flea 

Simoccphalus sp; Water Ilea 
Rana temporaria; Frog 

Rand temporaria; Frog 
Rana temporaria; Frog 
Rana temporaria; Frog 
Rana temporana; Frog 
Rana Lemporaria; Frog 

Rana telllporaria; Frog 
Rana temporaria; Frog 
Rana tCnlporana; Frog 
Rana temporana; Frog 
Rana tcmporaria, Frog 

J_OCF4.-...kl 

Table A-lU 
BioconccntraLion Data 

Remedial InvestigatlOTI 

Opcrabk Unit 5, Sites 14 and 15 
Naval Air Station Cecil Field 

Age 

""I )"k"nvill,. Flmid, 

~~L-____ ~~~ ____ ~"~'l 
30 40MM 
30-40MM 

30-40 MM 

30-40MM 
30-40MM 

1ST INSTAR, 9 UG 

lSTINSTAR,9UG 
YEARLING,11 5 eM, 14 G 

YEARLING, 11.5 CM, 14 G 
YEARLING, 11.5 CM.14 G 

YEARJ.ING, 11.5 eM, 14 G 
YEARLING, 115 CM, 14 G 
YEARLING,11 5 eM, 14 G 
YhARLING, 11.5 eM, 14 G 

YEARLING, 115 CM, 14 G 
YEARLING, 11.5 CM, 14 G 

YEARLING, 11.5 CM, 14 G 
YEARLING, 11.5 C'M, 14 G 
YEARLING, 115 CM, 14 G 
YEARLING, 11.5 CM, 14 G 
YEARLING, 11.5 C'M, 14 G 

NR 
NR 
NR 
NR 
NR 
NR 
NIt 

NR 
NR 
NR 
NR 
NR 

l'AU.POLE 

TADPOLE 
TADPOLE 
TADPOLE 
TADPOIE 
TADPOLE 
TADPOLE 
fADPOLE 
TADPOLE 

TADPOLE 
TADPOLE 

4 

7 days 
7 days 

7 dilYs 
24 hours· 

24 hours· 
12 hours 
24 hours 
72 hours 

7 dl\ys 
14 day~ 

12 hours 

24 hours 
72houn 

7 days 

12 hours 
24 houls 

72 hours 
7 days 

14 days 
24 hour~ 

to 16 days 
3 hour~ 

3 hours 
3 hours 

12 houts 
48 hours 

5 days 
12 hours 
72 hours 
48 hours 

7 days 
24 hours 

24 hours 
24 hOUTS 

24 hOUr> 
24 hours 
24 hours 
24 hours 

24 houn 
24 hours 
24 hours 
24 hours 

10 

50 

10 
5 

50 

2 

1.5 
1.4 

1 2 

1 2 

2 

1.5 

1.4 

1 2 

2 

1.5 

1.4 

1.2 
L2 

0.16 to 4 

0.064 

0"' 
0.5 

1 
0.1 
o 1 

0.1 
0.5 

05 

362 

362 
10.5 
10.5 

2.7 

27 
17.5 
175 

4"9 

4.9 
L9 

329 5.79605775 

195 
329 

495 
16,000 

23,000 

" 
730 

2,100 
730 

1.900 
110 

37 

18 
23 

3 

4 

21 

7 

26 
10 

25,293 
61,545 

19,847 
8,813 

63,194 

148,842 
138,311 

24,998 
15,IIQO 
10,107 

5.27299955 
5.79605775 
6,20455776 
9 68034400 
10.0432494 
4 46500811 

6.59304453 
764969262 

659304453 
754960916 

4.7004~1I36 

3.6109[791 

363758615 
313549421 
1.09861228 
1,38629436 
3.04452243 

1.94591014 
325809653 
2.30258509 
10.1382829 
11.0275238 

9.89580814 
908398318 

11.0539646 
11 9106406 

11.8372600 
10.1265511 
967344525 
922098353 

13,407 9.50353223 

1,522 7.32778053 
221 539816270 
371 591620206 
552 6.31354R04 

2593 786057078 

1,852 752402141 
3,149 l\ 054S4022 

457 6 12468339 
796 Ii 67959918 

1,184 707665381 
3,684 P, 21175439 

Reference 

AQUIRE,1994 219493 
AQUlRE,1994 219493 

Al.1UIRE,1994 219493 
AQUIRE,1994 219493 
AQUIRE,1994 219493 
AQUIRE,1994 219303 
AQUIRE,1994 219303 
AQUIRTI,1994 219737 

AQUIRE,1994 219737 
AQUIRE,1994 219737 

AQUIRE, 1994 219737 
AQUIRE, 1994 219737 

AQUIRE,1994 119737 
AQUIRE,1994 219737 

AQUIRE,1994 219737 
AQUIRE,1994 219737 
AQUIRE, 1994 219737 
AQUIRE,199-l- 21Q737 

AQUIRE,1994 219737 
AQUIRE, 1994 219737 
AQUIRE, 19~ 219737 
AQUIRE,1994 216078 

AQUIRE,1994 216978 
AQUIRE, 19~1 219859 

AQUlHE,1994 219859 
AOlJIRE, 1994 219859 

AQUIRE,1994 219859 
AQUIRE, 1994 2[9859 

AQUIRE,1994 219859 
AQUIRE.1994 219859 
AQtJlRE,1994 219859 
AQUIRE, 1994 219859 
AQlJIRE, 1994 219859 
AQUIRE.1994 218802 
AQUIRE, 1994 218802 
hQUlRE,1994 218802 
AQUIRE,1994 218802 
AQUIRE,1994 218802 

AQUIRE,1994 218802 
AQUIRE,l994 218802 

AQUIRE,1994 218802 
AQUIRE, 1994 218802 

AQUIRE, 1994 218802 
AQUIRE,1994 218002 

80 

80 

80 

80 

80 

71 
71 
80 

RO 

8U 

80 

80 

80 

80 

80 

80 

80 

80 

80 

SO 
80 

77 

77 
80 

SO 

80 

80 

80 

80 

80 

80 

80 

80 

13 

13 

73 

73 

73 

73 
73 

73 

73 

73 

73 

22-N.lV-')6 



~ Ch'rn,,,1 N,rn' 

4,4'-DDT (cont.) 

[ 
~~
 

Inorr;anics 

Aluminum 

AlulUinum chloride c---
Cadmium 

Ar.lU_OCF4wkl 

SpeCies 

Table A-tO 

Biocuncentration Data 

Remedial Investigation 

Operable Unit ':;,Siles 14 [lnd 15 

Naval Air Station Cecil Field 

Jacksonville, Florida 

Reference 
Ag' - I E,po<u" 

-~------T-A-D~P~OLE 24hou," r~_ 
RlIlla temporaria; Frog 

conc,mc",;on-I-B-:J~;T 
~~L ~ 

19 2,632 7.~7549929 AQUlRE. 1994 218802 

AQUIRE.1994 219383 

AQUIRE.1994 213785 

AQUIRE,1994 213/85 

AQUlRE.1994 311618 

AQUIRE,1994 311618 

AQUIRE, 1994 311618 

AQUIRE,1994 311618 

AQUIRE.1994 311618 

AQUIRE,1994 3116111 

AQUIRE,1994 311618 

AQUIRE,199-1 3116H 

AQUIRE. 1994 212073 

USEPA,198Oc 

73 

Oncorhynchus mykis5~ Rainbow trout. donaldson lrout 

Nercis 1I.renaceodenta.ra; Polychaete 

N('ltnthes grubci: Polychllete 

Blepharisrna intermcdium; Ciliate 

Blephansma interrnedium; Ciliate 

BlepharisIDd intermedium; Clliate 

Blepharisma intcrmedium; CIliate 

Bkpharisma intermedium; Ciliate 

Bkpharisma intcrmedium; Ciliate 

Blepharisma intermedlUm; Clliate 

Ekpharisma mte:rmedlum; ('1\idt(' 

Anodonla gr.!.lldis; Ploater. mussel 

Mussel 

Clams 

CilIdoeeran 

J.reshwater praWn 

Crayfish 

Crayfi~h 

Mayfly 

Dragonfly 

Bloodworm 

Red leech 

.sl1.lvehnu~ fonlInd.hs: Brook trout 

UnlU pictorull1: Mussel; 

Spirulina plateml~, Blue -green algac 

Spiruhna platensi,; Blue - green algae 

Spirulllla pldtcnsis; Blue -green algae 

Spirulina platensis: Blue -green algae 

Spirulina platensis, TIlue -green algae 

SplTlllml1. platen~is; Blue -green algae 

Spirulma platensis; Blue -green algae 

Spirulina ph\Lensi~; BlUe-green a1g.ae 

Spirulina plaLensis, Blue-green algae 

Spnulina platen~IS; Blue -green algae 

Spirtllrna platens IS: Blue -green algae 

Spirulina plalen~ls; Blu~ -green algae 

Spirulina pbtensis; BlUe-green algae 

Spirulina plalemls; Blue-gleen algae 

FRY,O.l-O.3G 5 days 0.106 92,790 11.4380941 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

96 hours 

~6 hours 

1 hours 

6 hours 

12 hours 

24 hours 

48 hours 

72 hour~ 

120 hours 

240 hours 

3 weeks 

1,000 

1,000 

lJlOO 

1.000 

1,000 

1,000 

1.000 

1.000 

1,000 

1,000 

a 14 to 0.62 

0.2 grams, 30 days 56days 268 

?4(7.7-10.18') em 3 weeks 166.8t04143 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

5 

12 hours 

24 hours 

36 hours 

48 hours 

12 hours 
24 hours 

36 hours 

48 hour~ 

12 hours 

24 hOllr~ 

36 hours 

48 hour~ 

12 hours 

24 hOllrs 

100 

100 

100 

100 

500 

SOD 
500 

sou 
10UU 

1000 

1000 

100U 

.'lOuD 
5000 

1.5 0.40546510 

\I 2.19722457 

861.6 675879112 

15,080 9621124G4 

29,857 10.3041846 

2~,501 102576944 

29,042 10.2764983 

36,210 10.4970906 

33.601 10.4224985 

59,999 11 0020831 

2,400 7.n322401 

2,400 7.78322401 

:12,500 9.43348392 

9,923 9.20261057 

7,000 8.85366542 

5,060 8.52912176 

1,947 757404500 

4,07S 831262602 

2,700 7.90100705 

4,750 8.46589989 

7,520 8.92532141 

___ -,,'.,-,40. 

36 
250 

3.58351893 

5.52146091 

os 

14 61 2.68170622 

18.3 2.9n6~105 

18 2.89037175 

161 2.77881921 

7.81 205540496 

877 217133680 

856 2.1471lJ019 

7.42 2.00417905 

622 1.82776990 

704 195Hfl817 

7.14 196571277 

677 19125ClIOS 

3.06 1.11841491 

279 1.02604-159 

USEPA,198Ck; 

USBPA.198Oc 

USEPA,198Oc 

USEPA,198Oc 

USEPA,198Oc 

USEr A, 1980c 

USEPA.193Oc 

USEP A, 1980c 

" 91 

91 
82 

82 

82 
82 
82 

" 82 
82 

73 

USEPA, 19~ _____ _ 

= Geometric MellnBCF for 4,-4'-DDT:J 

AQUlRE,1994 213592 91 

AQUlRE. 1994 21~ ___ 90 

= Geometric Melln BCF for ~luminu~ 

AQUIRE,19Q4 312317 

AQUlRE,1994 317.1l7 

AQUIRE, 1994 312317 

AQUIRE.1994 312317 

AQULRE.1994 312317 

AQUIRE,19<)4 312.317 

AQUIRE.1994 312317 

AQUlRE.1994 312317 

AQUlRJ3. 1994 312317 

AQUlRE,1994 312317 

AQOiRE.1991 312317 

AQUIRIJ.1994 312317 

AQUIRE.199+ 312117 

AQUIRE,1994 312317 

86 

86 

!6 

86 

86 

86 

86 

86 

86 

86 

86 

86 

86 

86 

22-N;:lV-% 



[Ch,m"" N,m, 
Cadmium (cont.) 

, 
~U}::::F4.wkl 

Species 

Splrulina platensb; Blue-green algae 
Spirulina piatensis, Blue -green algae 
Spiruhna platensi~, mue-green algae 
Spiruhna plaH."nsis; Blue -green algae 

Spirulina platensis; Blue -green algae 
Spirulina platensis; Blue -green algae 

Spirulina platenm; Blue - green dIgde 
Splrulina platensis; Blue-green algae 
Spirulina platensis; Blue-green algae 
Spiruhna platensh; Blue -green algae 

Spirulina platensis; Blue - green algae 
Spiruhna plalensis; Blue-green algae 
Spirulina platensis; Blue -green algae 
Spirulina platen~is, Blue -green algae 

SpiruJina p latensis; Blue - green algae 
Spirulina platen~IS; Blue - green algae 
Splrulina platemis; Blue-green algae 
Spirulina platens IS, Blue -green dlgae 
Spiruhna plalensis; Blue-green algae 
Spirulina piarensis. Blue -green algae 
Spiru\!na platen~i~, mue-green algae 
Spirulina platensis; Blue -green algae 

Spirulina platens is, Blue - green dlgae 
Splrulina platens is; Blue - green algae 

Spirulina plalensis; Blue -green dIgde 
Splrulina platensls; Hlue-green algae 
Oneodlynchus myklss; Rambow trouL, donaldson trout 
Coregonus clupeaformis; Lake whitefish 

Cladoeeran 
Crayfish 

Stoneily 
Mayfly 

Mayfly 
Dragonfly 

Dragonfly 
Dragonl1y 

Dragonfly 
Caddlslly 

Beetle 
Beetle 
Midge 

Midge 
Bllmg midge 
Biting midge 

Table A-lO 

Dioconeentration Data 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 

Ago 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NIt 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

46.21 gram~ 

2663 grams 

36 hours 
48 hours 

12 hours 
24 hours 

36 hours 
48 hours 

12 hours 
24 hours 
36 hours 
48 hours 
12 hours 
24 hours 
36 houn 
48 hours 

12 hours 
24 hours 
36 hours 
48 haUlS 
12 hours 
24 hours 

36 hours 
48 hours 

12 hours 
24 houTS 

36 hours 
48 hours 

72 days 
ndays 

5000 
5000 

10000 

10000 

10000 

10000 

100 
100 

100 
100 

SOD 

500 
500 
500 

1000 

1000 
1000 

1000 
5000 
5000 

5000 
5000 

10000 

10000 

10000 

10000 

0.00127 

O.0012j 

Year 

Refe!e-nee of 
Publicationl 

263 0.96698384 AQUlRE,1994 312317 86 

2.1 074193734 AQUIRE, 1994 312317 86 

2.42 0.8,11376754 AQUIRE,1994 312317 86 

185 0.61518563 AQUIRE,1994 312317 86 

169 052472852 AQUIRE,1994 312317 86 

1.55 043825493 AQUIRE. 1994 312317 86 

16.76 281899509 AQUIRE,1994 312317 86 

14.02 2.64048488 AQUIRE. 1994 312317 1\6 

13.04 2.56802155 AQUIRE, 1994 312317 86 

13 41 2.59600069 AQUIRE,1994 312317 86 

856 214710019 AQUIRE. 1994 312317 M 

7.64 203339760 AQUIRE,1994 312317 86 

736 1 99605993 AQUIRE,1994 312317 M 

6.5 1 ~71&1217 AQUJRb,1994 312317 86 

6.13 181319474 AQUIRE.1994 312317 86 

6 1.79175946 AQUIRE,1994 312317 86 

6.16 181807677 AQUIRE,1994 312317 86 

4.13 1.41827740 AQUIRE,1994 312317 86 

338 1.21787570 AQUlRE,1994 312317 86 

308 1.12492959 AQUIRE, J994 312317 86 

3.03 1.10856261 AQUIRE,1994 312317 86 

2 63 0.96698384 AQUJRF, 1994 312117 M 

2.63 0.9669831!4 AQUIRE,1994 312317 86 

2.31 0153724752 AQUIRE.1994 312317 86 
221 0.79299251 AQUIRE,1994 312317 86 

2.2 078845736 AQUIRE,1994 312317 86 

55 400733318 AQUIRU. 1994 21061'11\ 89 

421 3.74004774 AQUIRE,1994 210688 89 

320 5.76832099 USEPA,1980:1 

184 521493575 USEPA,198()j 

373 5921571541 USEPA,198C1::l 

1,630 7.39633529 USErA,198111 

3,520 816621626 USEl'A,198C1::l 

736 660123011 TTSI'PA. J9P.1)-l 

680 652209279 USbl'A,198Ck.1 

1,300 7.17011954 USEP.'\.,198ild 

928 68330317:1 USErA,19S[);l 

4,190 834045601 USEPA,198ild 

164 5.09986642 USEI' A, 198rt1 

260 556068163 USEPA.l93C1::l 

2,220 7.70526247 USEPA.198Ct1 

1,830 751207124 USE!'A.1911W 

936 684161547 USEPA.198ft! 

662 6.49526555 USEl'A.I98O::! 

]1 ·j-.bv·f)(, 



[ Ch,mic,' N,m, 

Cadmium (collt) 

I 
Copper 

AQU_OCF4.v.'kl 

SpeCIes 

Table A-lO 

Bioconcentration Data 

Remedial Invesligatlon 

Opelllbtc Unit5,Site~ 14 and 15 

Naval Air StaLion CecIl FIeld 

Jacksonville, Florida 

A,o =C:::UC< con::~;tion j BeF jlt_'_'B_C_._F_)_L_R_'_r,_,_,,_,,_, __ _ 
------'-'.-------- ---'-- 1,750 746737106 USEP A, 19SOi 

Snail 

Spirulina platensis; Blue - green algae; 

Spirulina platemis; Blue-green algae, 

Spirulina platensls; Blue - green algae; 

Spirulina platensi~; Blue -green algae. 

Spirulina platensls; Blue -green algae; 

Spiru\ina platensis, Blue -green alga~; 

S;'l1fulma plaLensis; Blue-green algae; 

Spuultna platensis; Dlue - green algae; 

Splrulina plalemls; Blue -green algae; 

Spirulina pJatellSis; Blue -green algae: 

Spirulina piatemis; Blue -green algae; 

Spirulina platensis; Blue -green algae; 

Spirulma platens is; Blue-green algae, 

Splrulina plaLenslS; Blue -green algae, 

Spiruhna platen~is; Blue -green algae; 

Splrulina piaLensis; Blue -green algde; 

Spirulina platensi~; Blue-green algae; 

Spirulina pl[ltensis; Blue -gre.ell algae; 

Spirulind platen~js; Blue - green algae; 

Spirulina platensis; Blue -green [llgae; 

SpHulina platensi~; Blue - green algae; 

Spirulma platen~is; Blue -green algae; 

Spirulina platensis: Blue-green algae, 

Spirulina platensi,; Blue-green alg.ae; 

Spirulina platcnsis; Blue -green algae; 

Spirulina plarensi~; Blue - green algae: 

Spirulina plalensis: Blue-green algae, 

Spirulina platensis; Blue - green dlgae; 

Sp irulilla p latensis; Blue -green algae; 

Spirulina platensis: Blue -green algae; 

Spirulina platensb; Blue-green algae; 

Spirulina platensi;; Blue -gleen algae, 

Spirulina platensi~; Blue-green algae; 

Spiruhna plaLensis: Blue -gr~en algae; 

Splrulina platr:'mi,; nlue --green algae; 

Spirulina plalensis; Blue -green "'lgae; 

Spirulind pla(ensi~; Blue - green i1lgae; 

Spirulini\ platensi;, Blue -green algae; 

Spirulina platensis; Blue - green algae, 

Spirulina plaLensis, Blue -green alg.[le; 

Asiatic clam 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
Nt< 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

7 

12 hours 

24 hours 

36 hours 

48 hours 
12 hours 

24 hours 

36 hours 

48 hours 

12 hour~ 

24 hours 

36 hours 

48 hours 

12 hours 

24 hours 

36 hours 

48 hom~ 

12 hours 

24 hours 

36 hours 

48 hour~ 

12 hours 

24 hours 

36 hours 

48 hours 

12 hours 

24 hours 

36 hours 

48 houls 
12 hOUT<; 

24 hours 

36 homs 

48 hour~ 

12 hours 

24 hour~ 

36 hours 

48 hour~ 

12 hours 

24 hours 

36houis 

48 honrs 

100 
too 
100 
100 

500 

500 

500 

500 

1000 

1000 

1000 

lOOn 

5000 

5000 

5000 

5000 

10000 

10000 

10000 

10000 
100 
100 
100 

100 
SOD 
500 
500 

500 

1000 

1000 

1000 

1000 
50110 

.~OOO 

5000 

5000 

10000 

10000 
10000 

100l)'J 

1:3 == u-eometric Mean neF for Cadmium l 

3665 3.60141342 

39.51 3676553RO 

312 3.44041809 

25.38 323396146 

125 2.52572864 

17 283321334 

12.7 

114 

8.13 

122 

9.53 

8 13 

2.6 

4.99 

4.27 

3.68 

.1.46 

3.4 

3.U7 

2.68 

28.31 

3601 

3539 

31.18 

937 

1102 

12 

1147 

5.76 

0.22 

7.81 

8.S8 

1.93 

2.12 

2.45 

241 

1.2 
1 3.') 

1 49 

138 

254160199 

2.43361335 

209556092 

2.50143595 

2.25444471 

2.09556092 

0.95551144 

1.60743590 

1.45161382 

130291275 

037843643 

122377543 

112167756 

0.911581679 

334321509 

3.58379667 

3.56642929 

3.43977686 

2.23751309 

239971180 

248490664 

2.43973493 

1.7.~093747 

1 82776990 

205540496 

21494339J 

o 65752000 

o 7.')14160fl 

0.89608802 

o 1'17962674 

0182:12155 

[J 30010459 

039877612 

03220&349 

19,5OO 91:\9343721 

AQUIRB,1994 312317 

AQUlRE, 1994 312317 

AQUlRE, 1994 312317 

AQUIRE. 1994 312317 

AQUIRB. 1994 312317 

AQUlRE.1994 312317 

AQUIRE,1994 312317 

AQUIRE. 1994 312317 

AQ1JIRb,1994 3123]7 

AQUIRE, 1994 312317 

AQUIRE.1994 312317 

AQUIRE.1994 312317 

AQUIRB.1994 312317 

AQUIRE.1994 312317 

AQUIRE,1994 312317 

AQUIRE,1994 312317 

AQUIRE,1994 312317 

AQUIRE.1994 312317 

AQUIRE.1994 312317 

AQUIRE, 1994 312317 

AQUIRE.1994 312117 

AQ1JIRl:::,1994 312317 

AQUIRE, 1994 312317 

!\QUIRE,1994 312317 

AQUIRE, 1994 312317 

AQUIRE,1994 312317 

AQUIRE.199<1 312317 

AQUIRE,1994 312317 

AQUIRE.199c1 312317 

AQUlRE, 1994 312317 

AQUIRE, 1994 312317 

AQUIRE,1994 312317 

AQUIRE.1994 312317 

AQUIRE,190-1 312317 

AQUIRE,1994 112317 

AQUIRE, 1994 ~12317 

AQUIRE,1994 312117 

A0UiRb,199+ 312317 

AQUIRE,1994 312317 

AOUlRb,1994 112317 

USBP A, 1985e 

86 

B6 
86 

86 

" 86 

86 

86 

86 

!6 
86 

" 86 

86 

86 

86 

86 

86 

86 

86 

86 

86 

" 86 

86 

86 

86 

86 

86 

86 

86 

86 
86 

86 

86 

86 
86 

86 
86 

86 
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Chemical Name Species 

Copper (colit.) Cladoceran 
Stonetly 

L __ _ 

Table A-iO 

Bioconcentralion Data 

Remedial Inve,stlgaliun 

Operable Unit 5, Sites 14 al1d 15 
Naval Air Station C~cll Field 

________ -r ______ . ________ ~J'C'"k"',o,ncoville~.cFT;lcocdcdc'C-------,_------------,--------,----------,--------------- ---------,---OC----, 

Ago BC'F In (BCr) Reference 

471 6 15485809 USEr A, El85e 

203 5.31320597 USEr A, 198,c'~'=c__-=------
10 - Geometric Mean BCF fo! Copper ~ 

Iron OysLer 2,740 7.9p71319 Vasguez et a!., 1994 r= 2,740 = n,c,FC'"o"'cI"'~o"n'__ ____________________ ~ 

Lead 

J_OCl'4.wkl 

Salvelinus fontinalis~ Brook trout 
Salvehnus funtinalis: Brook trout 
Salvclinus fonLina1is~ Brook trout 
Salvehnus fontinalis, Brook trout 
Salvclmus fontinalis; Brook trout 
Salvelinus fontinahs; Brook trouL 
Salve linus fontinah~; Brook trout 

Salvelinus fonlina!h~ Brook trout 
Salvelinus fontinalis; Brook trout 

Salvclinm fonLinahs; Brook \rout 
Salvelinus fontinails, Brook trout 
Colis a fasciam; Giant gourami 
Colis a fasciata~ Giant gourami 
CoILS a faseiata; Giant goUraml 
colis a fa~ciatd; Gn'lnt gourami 

Coli!; a rasciata. Giant gourami 
CO\lSa fasciata; Giant gourami 

Colis a fdsciata, Giant gourami 
Colis a fasciaLa; Giant gourami 
Colis a ra~eiata; Giant gouraml 
Colisafaselata, GiantgoU[a111i 

Colis a fasciaLa; Giant gourami 
Colis a fasciata; Giant gouramt 

CoiLS a fasemta, Gidnt goura1111 
Colioia fasciata; Giant gourami 
Colis a [asciata; GlanL guura1111 
Cobsa ra~ciata; Giant gouraml 

Colis a fasciata; Giant gourami 
Colis a [asciata~ Giant gourami 

Coli~a ra~data; Giant gourami 
Cohsa fasciaLa; Giant gouramt 
Colis a fa~cia'La~ Giant gouraml 
Colis a rasciata; Glant gourami 
Colis a [asciala; Giant gourarni 
Colis a fasciata; Giant gourallll 
Colis a [ascI ala; Giant gouraml 
Colb.a [asciata, Glant gourami 

FINGERLING, 7 3-10 em 

FINGERLING, 7.3-10 em 
FINGERLING, 7.3-10 em 

FINGERLING,7-10em 
FINGERLING,7-10em 
FINGERLING, 7-10 crn 
FINGERLING, 7-10 em 
FINGERLING,7-10em 
FINGERLING, 7-10 em 

FINGERLING,7-10em 
l'lNGERLING, 7-10 em 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

3wccks 
3 weeks 
3 weeks 

3 weeks 
3 weeks 
3 wee'ks 
3 weeks 

3 weeks 
3weeh 

3 weeks 
3 weeks 

8 hours 
8 hours 

16 hours 
16 hours 
16 hour~ 
24 hours 
24 houn 
24 hours 

5 day, 

5 days 
5 days 

10 days 

10days 
10 days 

15 days 
1.5 days 
15days 
20 days 

20day~ 

20 days 

25days 
25 days 

25days 
~ hours 

8 hours 
8 hours 

4.1 to 88 

135 
135 
43 

5.7 

12.5 
125 

125 
12. ~ 

125 
12.5 

902 

902 

0.860 
0.860 

o 860 
SOl 

801 

801 
1000 
1000 

1000 
701 

701 

701 

586 
586 

586 
62] 
621 

621 
601 

601 

601 
1799 
17\)9 

1799 

1,400 724422751 
41.9 3.73528582 
7.18 2.05155633 
160 507517381 
140 4941G4242 

73 42904.5944 
32 3.46573590 

24 317805383 
48 3.87120101 

160 507517381 
Hi 2.7725M72 

2.9 1.06471073 
08 -0.2231435 
34 1.22377543 
0.4 -0.9162<Xl7 

o 
34 1.22377543 
0.3 -1.2039728 
1.1 0.09531017 

5 1.60943791 
0.5 -0 6931471 
39 1.36097655 
6.9 1.93152141 
0.7 -0.3566749 
6.1 1 80828877 

53 1.6677U682 
08 -02711435 
5.7 174016617 
72 1.97408102 
07 -0.3566749 
ri 5 1.87180217 

207944154 
0.9 -0.1053605 
71 1.96009478 
0.9 -01053605 
06 -IJ 5108256 
0.8 -02231435 

AQUlRE, 1994 315675 
AQUlRE, 1994 315675 
AQUIRB,1994 315675 
AQUIRE, 1994 315675 
AQUIRE,1994 315675 
AQUIRE, 1994 315675 
AQUIRE,1994 315675 

AQUIRE,1994 315675 
AQUIRE,1994 315675 
AQUIRE,1994 315675 
AQUIRE,1994 315675 
AQULRE, 1994 213784 
AQUIRB, 1994 213784 
AQUIRE,1994 213784 
AQUIRE, 1994 213784 

AQlJIRE, 1994 213784 
AQUIRE,1994 213784 
AQUIRE, 1994 213784 
AQUIRE, 1994 2137!1.4 
AQUIRE,1994 213784 
AQUIRE,1994 213784 

AQUIRE, 1994 2137!1.4 
AQUIRE,1994 213784 

AQUIRE, 1994 213184 
AQUIRE,1994 213784 
AQUIRE, 1994 213784 
AQ1JIRE, 1994 213784 
AQUJRE,1994 213784 
AQUIRE, 1994 213784 

AQUIRE,1994 213184 

AQUIRE, 19<» 2137M 

AQUJRE. 1994 213784 
AQUlRE, 1994 213784 
AQUIRE, 1994 213784 
AQUlRE,1994 21.3784 
AQUlRE, 1994 213784 
AQUll~E. 1994 213784 

75 
75 

75 
75 

75 

75 
75 
75 
75 

75 
75 
9] 

91 

OJ 

91 

91 

91 

91 

91 
91 

91 

91 
91 

91 
91 

91 

91 
9i 

91 

91 

91 
91 

91 

91 
91 

91 

91 
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[--==I Spe':les 

Lead (COnl) 

AQU _OC.F4 wkl 

C::Jlisa fa~ciata: Giant gourami 

Coh~a fasClata; Giant gourarnl 

Colisa fa~ciata, Giant gourarni 

Colt~d fasclll.La; GiilnL gourarni 

('olisa fasCllHa, Giant gouraml 

Colis a fasciata; Glan. gnurami 

ColIS a fasciaL,,; GianL gouraml 

Cohsa fllSCJ(\I(I; Giant gourami 

Coli~a fascial;'" Giant !1;ollJami 

Cohsa rase-iata: Giant gourami 

Coli~a fase-iata; Giant gourami 

Calis a fasciata, Giant gourami 

Coh~a fasciala, Giant gourami 

Calisa fa~ciata: Giant gourami 

Colis a fasciala, Giantgourami 

('ol!sa fasciata: Giant gourami 

Colis a fdSclata; Oiam gourami 

('olisa raSclata; Giant gourami 

Colka fa~ci1\ta; GllmL gourami 

Colis a [asc-lata, Gl,ml gourarni 

Col!sa [a~ciata: Gidnt gourami 

Cohsa rascidta; Giant gouraml 

Colis a fasciata; GIant gouraml 

CollSa faSClala; (Hant goufami 

CO\lSa fa~ciatil: Giil[Jt gourami 

Colis a faSClala; Giant gourami 

Colis a fasCiatil, Gia[Jt gouraml 

Coli~ a f~\Scjata; Giant gouraml 

Colb.a fasCiata, GlanL gourami 

Co!Jsa rasciat.,., Giant gourami 

Coli~a fasciala; Giantgouraml 

Colisa fasclata; Gldnt gourami 

COilS a fascjl\ta, Giant gouram i 

COilS a fasciata: Giant gourami 

Colis a f"sciata; Ghm gourami 

Colisil fasciatil; Gia[Jt gourami 

Coli>!I fasciata; GJant gourami 

COIlS a fascli'lti'l; Giant gourami 

Colisa fa~ciatil: Giant gourami 

Coli~a fasciala; Giant guuraml 

Colis a [nsclala; Giant gourarni 

Coli~a rasciaLa; Giant gouraml 

Colis a fa~cIl\ta; Giant gourarni 

Coh~" l'asclaLa; Ghlnlgourami 

Table A-lO 

BioconcentraLion Da.ta 

Remedial 1l1ve~ligatjon 

Operable Unit 5, ~itcs 14 and 15 

Naval AirStation Cedi Field 

con"n",,:n I ":lIn (BCF)T 
.~~ ____ ~ __ L-~("~WL~). __ .~ __ I.~~~ ____ ~_ 

NR 16 hours 1602 1 B 051\778666 

Age 

NR 16 hours 1602 08 -0.2231435 

NR 16 hours 1602 1.8 058778666 

NR 24 hours 

NR 24 hours 

NR 24 hours 

NR 5 days 

NR 5 days 

NR 5 days 

NR 10 day~ 

NR 10 days 

NR 10 day.~ 

NR 15 days 

NR 15 days 

NR 15days 

NR 20 da~ 

NR 20 days 

NR 20 days 

NR 25 day~ 

NR 25 days 

NR 25dl\Ys 

NR 8 hours 

NR Ii hour~ 

NR 8 huurs 

NR 16 hours 

NR 16hours 

NR 16 hours 

NR 24 hours 

NR 24 hours 

NR 24 hours 

NR 5 days 

NR 5 day, 

NR 5 days 

NR 10 days 

NR 10 days 

NR 10 days 

NR 15 days 

NR 15 days 

NR 15 day~ 

NR 20 days 

NR 20days 

NR 2nday> 

NR 25 day~ 

NR 25days 

1523 

1523 

1523 

1544 

1544 

1.';44 

1368 

1368 

1368 

1402 

1402 

1402 

1301 

1301 

1301 

1300 

1300 

1300 

4324 

4324 

4324 

4300 

4300 

4300 

4285 

4285 

4285 

4188 

4188 

4188 

4180 

4180 

4180 

4060 

4060 

4060 

4000 

4000 

~ooo 

4000 

4000 

1.7 0 53062~25 

0.8 -02231435 

2.1 074193734 

31 1.13140211 

12 013232155 

32. 1.16n'i080 

28 1.02961941 

21 0.74193734 

42 1.43508452 

45 1.50407739 

1.5 040546510 

3.7 I 30833281 

68 1.91692261 

19 064185388 

4.9 1.58923520 

4 9 1.58923520 

1 8 0.58778666 

5 1.60943791 

0.8 -0.2231435 

04 -09162907 

o 
1.7 0.5306282..'i 

0.6 -0.5108256 

1 0 

14 0.33647223 

05 -06931411 

16 0.47000362 

4.2 1 43508452 

0.9 -0.1053605 

22 0.781145736 

42 JA3508452 

1 0 

38 133500106 

45 1.50407739 

1.1 009531017 

39 136097r;'i:'i 

49 1.58923520 

1.4 0 33647223 

44 1.48161J454-

1 :> 1.50407739 

1 ·1 0.13647221 

Yeal 

Reference of 

Pubh~ 

AQUIRE, 1994 213n4 91 

AQUlRB, 1994 21378~ 91 

AQUIRE, 1994 213784 91 

AQ1JIRb,1994 2137114 

AQUlRE, 1994 213784 

AQUIRH,1994 213784 

AQUIRE.1994 213784 

AQUIRB, 1994 213n4 

AQUlRE, 1994 2137114 

AQUIRE,19Q4 213784 

AQUlRB, 1994 213784 

AQUIRE,1994 213784 

AQUIRE, 1994 213784 

AQUlRE, 1994 2137B4 

AQUIRB.1994 21.3784 

AQUIRn, 1994 213784 

AQUIRE, 1994 213n4 

AQUIRE, 1994 213784 

AQUIRE,1994 213784 

AQUIRB,1994 213784 

AQUIRB,1994 2137B4 

AQUIRE, 1994 213781 

AQUIRE.1994 213784 

AQUIRE, 1994 213784 

AQUIRE,1994 21371\4 

"QUIRE,1994 213784 

AQUIRH,1994 213784 

AQUlRE. ]994 213784 

AQUIRE, 1994 213784 

AQULRE.1994 2137114 

AQUIRE, 1994 21.3784 

AQUlRE, 1994 213784 

AQUIRE,1994 213784 

AQUIRb,1994 213784 

AQUlRE, 1994 21371'\4 

AQUIRE. 1994 213784 

AQUJRE,19Q.1 213784 

AQUIRH,1994 213784 

AQUIRE,1994 213784 

AQUIRE, 19Y4 213784 

AQUIRE, 1994- 213784 

AQUIRP, 1994 2.13784 

N,lUIRE. 199~ 213734 

AQUlR!J, 1994 211784 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 
91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 
91 
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Chemical Name 

Lead (conl.) 

Spccies 

C'Oh~d i'asclata; Giant !!".ouraml 
s:ulil 
Snail 
Stonefly 

Table A-tO 
Bioconcentration Data 

Remeuiallnvestigation 
Operdbk Unit 5,Sites 14 dUd 15 

Naval Alf Station Cec)l Field 

Jacksonville, Florida 

Ag' l Expomre 

NR 25 days 

Caddls",fl~y _______________________ _ 
L . 

Mangane~e Physa sp: Pouch snail; 

Physa sp; Pouch snail; 
Corbicula fluminea; Asidtic clam 

CorblCuLa Oummea, ASlatic clam 
Corblcula l1uminea; Amnlc clam 

Corblcula tluminea; Asiatic clam 
Plank Lon; Plankton: 
Oligochaeta; Annehd wonn class 
Insecta; Insect class: 
Osteichthyes: Class - bony I1shes 
Lernna minor; Duckweed, 

ChlfOnornidae: Midge family; 
Crustacea, Crll'ltacean class, 

Umo picLorum: Mussel: 
Anodonta cygned; Swan mussel. 
Abramis hrama; Bream: 
Abramis brama: fiream, 
Abramls brama; Bream, 
Slizostcdion lUcloperca; l'ikeperch 

Stizostedion luciopcrca; Pikeperch 
Stuostedion luciopercd; Pikcperch 

MelOSira varinn~: Diatom: 
Elodea sp; Waterweed: 
Lemna sp: Duckweed, 
Planaria ~p; Plallarian. flatworm 
Tubi[exsp; Tubiflcid worm, 

~ ------

Zinc 

NOTES. 

J_OCF4..w.1 

Asiatic clam 

Asiatic clam 
A~iatic clam 

Mayfly 
5tonefly 

NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 

661-824 grams NR 
NR NR 

LARVAE NR 
NR NR 

12.5 grams NR 
28.5 grams NR 
350 grams NR 
350 grams NR 
350 gram~ NR 
500 grams NR 
500 gram~ NR 
500 grams NR 

NR NR 
NR NR 
NR NIt 
NR NR 
NR NR 

10 

j ~y,,, 
BCF In (DCF) Refercnce of 

Pu~_lkatiolll 

4000 4.3 1.45861502 AQUIRE,19Y4 213"7il4 Ql 

1.700 743838353 USEPA,19851' 

m 6 60394382 USEP A, 19851' 
1,120 7.021U8396 US EPA, 1985f 

499 6.212t!l609 US~P A. 1985[' 
-4 - GeomeLric Mean BCF fOT Lead 

165.1 1,300 7.17011954 AQUIRE,1994 212745 77 

142.9 800 6 68461172 AQUIRE.1994 212745 77 
60 470 6.15273269 AQUIRE,1994 218433 80 

00 1.800 7.49554194 AQUIRE, 1994 218433 80 

70 470 6.15273269 AQUIRE,19Y4 2184.33 80 

70 2.100 7 64%9262 AQUIRE,1994 218433 80 

32 690 6.53669159 AQUIRE,1994 212830 7S 
32 88 4.47733681 AQU!RE,1994 212830 78 

32 28 333220451 AQUlRE,1994 212B30 78 

32 84 443081679 AQUlRE.1994 212830 7S 
1485 10,900 9.2965J ~06 AQUIRE, 1994 218581 75 

< 30 3,900 826873183 AQUIRE,1994 315437 82 

< 30 1,100 7.00306545 AQUIRE, 1994 315437 " < 30 160,UOO 11.9829290 AQUIRE,1994 315437 82 

< 30 350,000 12.7656884 AQUIRE. 1994 315437 82 
< 30 600 6.39692965 AQUJRE,1994 315437 82 

< 30 240 548U63892 AQUIRE, 1994 315437 82 
< 30 170 51357n43 AQUIRE,1994 315437 82 
< 30 260 5.56068163 AQUIRE. 1994 315437 82 

< 30 210 534110753 AQUIRIJ, 1994 315437 82 

< 30 70 4 2484\)524 AQUIHB, 1994 315437 82 
16.66 Lo 23.23 59,052 10.9861736 AQUIRE, 1994 215512 80 

16.66 to 23.23 12,465 Q 43067999 AQUIRE,1994 215512 80 

1666 to 23.23 46.647 10.7503638 AQUlHE,1994 215512 8u 

16 66 to 23.23 2,255 7.12090525 AQUIRE, 1994 215512 80 

16.66 to 23.23 14,583 958761174 AQUIHE,1994 215512 80 

1,494- .= Geometric Mean nCF for Manganese I 
126.2 483786795 USEPA,1987 

71 6 427109507 US[lPA,1987 

102.2 4.62693161 USUPA.H87 
1,130 702997291 USEPA,1987 

106 4 66343909 USbI'A,1987 
162 - Gc~~etric Melln DCF for zi~c---J 

22-N . .w-'J6 



[ch,miC" N"~ 
NR:: Nor Repoftc,d 

cm = centimeters 

AQU_OCF4.'i'ikl 

Species 

Table A-10 

Bioconccntration Data 

Remedial Investigation 

Operable Uml 5,Sltes Hand 15 

Naval Air Station CeCil Field 

Jacksonville, Florida 

Reference 
Ago Expo,"" cooccmc;tioo I B. CF 1'0 (BCF) I 

___ ~ ____ ~_-'(~JJ~gfl~_-
I L LWlL"'U,uUI 

11 
"-' I'h'.-'lG 





Che,,"c.l Te-,t Spec'e~ 

VOUTlLE ORGANIC COMPOUNDS 
Acetone 

2-Bui:onClm: 

R,' 
R,' R., 
Mo".e 
Rabbrt 

"'I 
Mame 

R" 

SEMIVOLATILE ORGANIC COMPOUNDS 

AC<o"apht!:.ene 

Antll:acene 

Benzo(~)~nl,",a<'ene 

B.n7.ll(a)pyrelle (,urrog:ole for 

D u<'nz(., h).n thraccn.) 

Bc:nzo(b)fllI0rantben. Knd 

Benzo(k) nllontnli..ne 
Benzo(lLbJ)peryknc: 
Slltybenz, lp hlholatc: 

Carbazole 
Chrysen~ 

Dib~nzorunm 

1,~ - DIchlorobenzene 

Dldhylphthllate (.urms:~kfor 
dlwethylphlh.Me) 

D l-n-butylphth.lak 

b,,(2 - Ethy Ih<,xyl)phthal.te 

Mou.<, 
R,I 

Muu •• 
Roden~ 

Mouse 
Rodtn~ 

Ro< 

R" 
Mou"e 
MClu.<, 

R"dc:nls 

Rodents 
R.I ." &>1 

R" R., 
Mall'. 
GUIll". Pill 
R", 

RodenI'; 

Roden~ 

Roden~ 
Mo",~ 

R" 
Mon,,, 

MClm. 
R,I 

Ro< 

R,I 

Mome 

R,' 
R" 
R,I 
R,I 

R" 
Rol 

R,' .. , 
Mon ... 
Mou.C' 
Mome 
MOl"t 
MOtlSe 
Mome 
R.hhIl 

G1I1~e", P'B 

Te.tType 

Oral 
OralLD5Il 
UuILD!(I 

OralLD5Il 
OnIL~ 

OnILD3{T 
OnILD!(I 
Oul (,,,bchronlC) 

Oral (chrOll"') 
Oul(~hrOll") 

OnlLD!(I 
Oul(rhrOll"l 
Oral (rhron.:-) 
Oral (~hronlC) 
Oral (~hrOll':) 
Oral(chrOll':) 
Oul 
Oral(~\llxhrome) 

Oral (chrOllIC) 

Oul(.hr<111r) 
Oral LD$I) 
Onl 
Or,1 
Onl 
Oral 
Or~l LD50 
OnlLD!IO 
OnlLD!IO 
Or~l (ehT""':-) 
S)np, Clul dose 

Or.l (c hH:mlC) 
Oral (0 !uOO1(') 

LD$I). !:I"""gc 011 

Oral 
Oral (.lllxhron.-j 
OnILD!(I 
Oul (sl1ochn>n1<) 
Oral (,h,,,,,,,) 

OuILD.o;o 
OnILD!-Q 
Oul LD!'<) 
Oral 
Oral 
Ontl 
Or .. l 
Oral 
Oral 

OralLD5Il 
Oral 
Oral 
Oral 
Oral 
Oral 
OrsiLU!IO 
OralLO!(l 

___ --'G~·"~lIl_~a P'~ Ural 

ll'>oG_iDXl,o.k! 

TabJeA-l1 
Ingestion Toxicity InformaLion [or Wildlife: 

RemediRi In"".hgation 
Op<:nble Un;t~, Sit~ Hand l~ 

Naval Air StatiOD Cwil F""ld 
lIockwnvlll"" Fl""jd. 

DllratlCl1J r Err",t 

NR Rcprmlud""," eff>:<:t, 
NR Mortohty 

Mor1.o.lrty 
NR Morl:ilhty 
NR Momlrty 
NR Mortalrty 
NR Mo,-t,lrty 
Dweck. NOAELf<l[ ncurologlo;al effecl' 

90 d,y' L""'r wClght rncrca't 
nday. Phy"ologral change" 
NR Mor1.o.hty 

"' CarclllogelllCrt, 

90 day' CllD.:al and patholo~l'al ~if..-t, 

" C"'-clllolleni6l) 
rre~nan'1' Sttnlrtym off"Pring 
3.~ monlh. R,produrl.r..'<" 
M111h-gen",-at,onal D=e.a.,td rcrlllrty of F1 progeny; d""rta~~.d 1'2 ht!.r ,Il'c. 
6 Dlo"ths MClrb],[y 

NS CaremoseUlcrty 

NS CarcinogenICIty 
NR Mu.-t..lrty 
NR Reprodllrl.Mc .[f""t. 
NR ReprodllcllV<' df~t. 
NR RtprodudIVe .If,,,,, 

'" R.prndlld""," .IrK!' 
NR Mortality 
NR MUltalrty 

Murialrty 
N> ClrCJIIC~tnrrty 

LC 20 

I3weeb LC 10 
103w • .J,,< Ml1lt,n, .. k."r h~patocyte" 
14 d~}, Momlrty 

SyHrmI., hepatocellular de8eu~ntion 
Mult'-g"uer.t,oll.l Dccr.a'r In Fllltter SIZt 

Mortality 
4~ d.ys R"Prl](hLct~ err..-I. 
lynr Modahty 

Momlrty 
Monalrty 

NR Momllty 
NR Repro<luctl"< Trr~t. 
NR ReprodudM:' d[~h 
NR Rq>ro<1udwe ellech 
NR Rrpro,tud"", eIfect, 
NR ReproductIVe df""t, 
NR Rrprmhwlwe dft<'t, 
NR MClTt:..My 
NR R'1'rodllc!~ effect. 
NR Rq>rodlldl"<' df,...1.5 
NR Reprom1ctlV<' dfed~ 
NR Reprodm1_;"'" .If.d. 
NR Reprociuct""" Tf[~!S 
NR MClrtoht)· 
NR Mmt<hty 

KR R epFornlct"", df=l, 

Lethal RlV 
mglkgBW-day 

OnILD~O LUAEL 

~,~OO 

9,750 

~ 
~,340 

0J.ill 
4,050 

~I 

Clill 

L::iJiil 

4,j?D 

13,7.'lO 

Dill 
~OU 

[ 12.5] 

~ 

~ 

0" 
c:::3ill 

12.000 
30,600 

~O,OOO 

34,OOQ 

2~,OOO 

~"bldh~l RTV 
m!'lkgBW-da) 

LOAE~ NOAEL 

[E3~ 

~ 

m 
2,000 

3,300 

1.0011 

<0 

" C<<i]['l 

'" 
" 

21,000 

16,400 

16,400 

G~ 

" 
00 

300 
C 3,2~0 I 

c=Jill 

7,140 

I " I 
6,000 

17,21)0 

10,000 

9,760 

n,MO 
~,200 

'" 1,0!J) 

2,O.JO 

ReItrtn~c 

RTI::CS, 1993 
RTECS, 1993 
Sax. 19M 
RTECS, 1993 
RTECS, 1993 
RTECS, 1994 
RTECS, 1994 
ATSDR 199J~ 

IRIS, 1990 
USEPA, 19M .. 
RTECS, 1993 
E .. kr,1987. 
IRIS, 1990 

E1:Il<'r, 1937a 
usrPA, 19~'" 
USErA, 19~4> 
MacKenz .. and AIlge'1l1e, 1981 
ATSnR. 19\13b 
r::",ler, 19~7. 

ElSkr, In? 
RTECS, 1994 
RfEC.S, 1994 

RTElS.1994 
RTEes, 1994 

RTLCS, 1994 

RTECS, 1994 
Rl"ECS, 1994 
US EPA, 19S6a 

EISler, 1987. 
ATSOR 1991b 
ATIDR, 1991b 
ATSDR 1991b 
,.,TIDR, 199'2 
ATSDR. 199'2 

ATIDR. 19\13c 
NIOSH, 19~1 
llSEP A, 19~"" 
IRIS, 1991 

Sox, 19M 

Sox, 19M 
RTECS, 1993 
RTElS, 1993 

RTEC~, 1993 
RTECS, 1993 

RTErs, 1993 
RTECS, 1993 
R1ECS, 1993 
RTCCS, 1993 

RTECS.1993 
RTI("S. ,993 
R'I ECS, 1991 
RTECS. H9"l 

RTECS, 1993 
RTLCS, 1993 
RTCCS, 1993 

2O,mO ____ "RTElS. ~ __ ~ __ 

21 t.", 0'; 



Table A-l1 
Ingestion ToIidty Informalion for Wildlife 

Remed,IIIn ..... lt!labo .. 

operable U .. il~, SIt"" 14 and IS 
Nlwl Air !;lIItmn CecIl Fldd 

J IoCbonvillc, FIO(~dl 

Ch~nllCal Te,t SpK,e~ Test Type Dur~l",n 

I 
Effe.:t J_dhalRIV Sllbldbal RIV R.Ieren~e 

nI~lJW-day ml!lkgBW-day 
Oral LD.10 LOACL '"OAEL NOA£L 

b,,(2-Ethylb.,\)'I)phlhalat. (mnL) Mammal Oral NR Reprod", lIve dfed. 10,l'(l0 RIEL-~, 1993 
Mammal Oul NR Repn"h,~t"'" erreds .109,000 RIEes, 1993 
Mom. Oral LD,,,,, MorlaIny ~ RlIoCS, 1993 
Mome Oral (",lorhrelllJC) 13weeh Ren~l erred. 125 RTECS, 1993 

Fluor~ .. tlrne R" OraILD~ NR Morbhty L'MiJ RTECS, 1994 

Mon •• Oral ('UkMODl<') 90 d., 'S Nephroplthy;clmJCaJ and patholo~l."alel[ ... t< m m IRIS, 1990 

Fluor<,-ue Mom. Oral (~hr""JC) 13""eeks Hcmatologlo:al ~hanse, 250 m IRIS, 1990 

Jndenc( 1,1,3-cdjpyrene Rodenhl Onl(.hrrnlJC) "' CarnIlosemcrty n IlISI •• , 1987a 
1-Methylnaphlhakne R., OralLD5(l Morbhty ~ NIOSH, 19!1.~ 

NaphtbaJene R" Oul (CruClI"<'j 100w •• \u; Ooular le"ons " lJSEPA,199tt. 
R., Oral (!lIoch'on,,) 13".,. •• .1<, DK". ••• d bodywe,sht saln ~ USEPA,I Q 9Cb 
Muuse Oral LD50 Mortahty ~ ATSDR, 1990. 

l'henantbrene MOllse OnILD50 NR Idor"'hty __ 7UO RTECS, 1994 

Mouse Onl(.uochroJllC) 6wonllo; Irrre~'ed h""r weisht <20 AfSDR, 19~9. 

Phe)]ol R" Oral LD5Q NR lVJomlrly m USEPA,19M\o. 

R" Oral LD!<') NR Morlahty 414 TDIl,191'.4 

RoC Oral LD5Q NR M",,,,lrty ~-JWJ USCPA, 19~(\o 
R~blJJt On! LD5(l NR Morbllly 600 USEP A, 19!O1 

R~hhrt OnlLD5Q NR Mortahty 400 USEPA,193Oo 

Do, OralLD~ NR Morbolrty 500 USEPA,198Oo 
('.1 OralLD5Q NR Morbhty CJQQJ USEPA,19BC». 
R., Oral (.llochro .. lC") lTe~tBt,o ... 1 Red!red [.t~1 body "",,'ghh ~I IRIS, 1993 

Pyrene R., OnILD5(l '" Mor"'hty 2,700 RTECS, 1993 

andNIOSH,19~5 

MOll.e Oral LD5Q NR Mor",hty ~I RTECS, 1993 
and NIOSH, ln~ 

idolISe Oral (ehn:mJ[:) 13 weeks R~n~l dfe<:t. 125 " IRIS, 1990 

1,2,4-T,."hloroh.rrzeJle RoC Oul LD5(l NR Moratlrty C1ill S~~, 191'.4 

MOll"e OraILD5CJ NR Mor.tllly 166 S.", 19M 

RoC anI (~c"le) NR Maratlrty 1,000 Ver<rjJ!,e .. en, 1933 

F.XPLOSIVE COMPOUNDS 

HMX R,' L05(). >!"vage Slllsk du,,, Morrnhty ~,500 A'r:;DR, 199-1 

Mau.e LIJ5()' g:>w.,:. S1gle do.e Mortahly 1,700 ATSDR 199-1 
M",ts. Oral 13"e • .k. Reprod".l"" c:::::::iQJ Al'::>DR 1994 
Mouse Oral ('(,l1le) 14 d~Y' MorLohiy of ~16 wak~ C2QQJ A'rSDR, 1994 

1,3-DlnIlrohew"ne (,urrogate R,' Oral go';:Ise 12 ... ed:. .. R~prodl1d"",", docr.as • .d sperm.togeDl." c:::DJ ATSDR, 1991 

1,3,5 - TI1nJuobemene "nrl'T'ETRYL) 

1,4- DUllt-rololueue (!nrr~le MOl'" OraILD."l NR Mortality 1,250 Sax, 191\4 
fo, 3 - aud 4-Nrtra:oluene) G'l]n~.a p'g OralLD~ NR Morblrty 1,300 S~.., 191\4 

R" Oral LD~ NR Momlrty 166 S~.., 19M 

Mo",e Oral U)so NR MortalIty 1,340 .s • .., 19M 

R,' LD5(to !I'o""ge SI"ille do.e Morbilly no ArsOR, 1989c 

R" 0",1 (eMon.:;) 14 ruoIlth Reprom.,,.I,,,,, te.<tJ[:uhir atrophy c:::BJ 3.9 ATSDR, 1~39~ 
Mou .. Oul(dJ[vu)C) 21 month Reprorn,dJVr, t"_,h"uLor .trophy 07 !35 A'ThDR !9B9~ 

2,6 - ThJlrtrotol\l~ne ('''lTOS''te R., LD,'.Il' !I'o,";I.ge NR MOrblrty 665 AI'llDR, ]989,. 

for 3 - aDd 4-Nrtrolol"en,,) Mou,e LD5(to .......... ge NR Morblrty '" AI'liIJR 1989c 
R., anI (~bron,,) 13 week Reprorn,~t""', le~h::lllar atrophy " .... 'rSDR 19M. 

Do, Oul(dro,,,,,) I3".,.ec.k R.prod,,~tr=, le~tJnlr..r atrophy em ATSDR 19M. 

R,' OnlLD~ NR Morlahty c:::::::mJ Sax. 19M 

Mouse OraILD~ NR MorbJhty '" S.'" 191\4 

TEIRYL Rabbrt Oral glI""S. 1-3 dases Morbhty 1.000 ATSDR 1991<l 

Do, Slll:cubn~a ... LDLo NR Mortalrty 5,000 Sa~. 19M 

1,3"~ -Trmrtrab"l1lelle (slIrrog:ole Bod OraILD!<,) NR MortaMy Bj Sax. 19M 

farTETRYL) R" Oral LD5(l NR Mortality _. ~50 SU,19M 

GllInca P'B OT~ILD5(l NR Morblrty 730 Sn,19/l..! 

R" Oral LD5(l NR Momlrty 505 S~x, 19M 

Mouse OraILD50 NR M:ortalrty 572 Sax. J9M 

-~ 

:oX! ... 1:1 22-/;"" '" 



Table A-11 
Ingestion Toxicily Information for Wildlife 

R<:",<:.halln"",rtllJ'ltion 
Openhl<: Unrt 5, Situ 1<1 .nd 15 

N.",,1 Air St.tion e ..... il F,dd 

chemlnl 
,-C;C"";::CC-C---,--~OCC,",=c---,-~ =C-__ ,-",~"kwnvilk, Flond. ---------,--7CCCC=C---,-~CC~-, O=--,----~~----

Te~tSpc<,cs Tc~t type Ollnhol1 Effeci - ",u~.u.l RTV Rdereo,~ 

FESTICIDESIPCB~ 

.o{,4'-OOI: R.' 
Mo",,,. 

Ha""leI 
Malt.rd 

Mallord 

Kc~trel 

4.4'-DDT(sllrroglite for4,4'-DDD Rat 
,md ~,4' -DOC) R.t 

OlcldrJD 

R" R., 
R" 
R" 
R.' 
R.' R., 
R" 
MOlLsc 

MOl"'" 
Mou'e 
MO",r 

Moo"". 
Mous~ 

R.bbrt 

RaH,t 

Gumea pIg 
Hamster 

Dog 

Dog 

Do.'! 
Monhy 

CbJ<:-hn 
RlIk do~ 

Shockd",\:; 
Mallard 

Mallard 

Malbrd 

Mallard 
Mallard 
C.lIform" quaIl 

Japane.'r gn~tl 

Ph'a,ant 
5andhdlcraue 

Kc~lrd 

Ke .. lrd 
Barn owl 

Maus,," 
Mo,",e 

MOl"e 
M01]Se 

." R., 
Dog 

Do, 
Manh} 
Mnm,," 

R" 
R" 
G\l]~ 

L--___ _ 

l~Q_IDX2"1ct 

Or~ILD'Il 

OulL0'll 

OnlLD .... 
Oral 
Orol 
Oul 

Oral LDSQ 
Ora] L05(l 

Or~l 

Qui 

Oral 

Oral 
Or~l 

Oral 

Oral (..-brol"e) 
oral 
Oral LOso 
Orol LDso 
Ou] 
Oral 

Oral 

Oral 

OraILD!<j 
Oral 

Oral LD.'Il 
onl LD .... 
OralLD.'Il 
On]LD!{J 
Oral 
Or~ILD:'<l 

Oral (,uochroJllo:) 
Ora]LD!<j 

Or .. l(chroo);:") 
Oral LD .... 
Or~1 ("]OChWlIr) 
Oul 
Or,,1 

Oral 
Oral LDso 
Or~l L091 
Or~ILD.'Il 

CluIL0'll 

Or~l (~hroulC) 

Or~1 (chronic) 
Or.l (c hronlC) 

Onl LD.'ll 

Oral (cbToolC) 
Or"I(~hrOl1r) 

0 .. 1 (e hrOllr) 
0 .. 1 (chrOll~) 
Onl (ebron.:-) 
Onl("hn:rnlC) 

Onl «"hn:m.:-) 
Oral (rhronlC) 

Onl (suochr","",) 
Or~l (""ochroll);:") 

Or.1LO .... 
Or,.ILD", 

NR 
NR 
NR 
NR 
2yun 

NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
3 ~nc:rallOm 

2yc"'" 
NR 

NR 
NR 
NR 

'" NR 
NR 
NR 
NR 
NR 

NR 
NR 
10week.< 

2yurs 

9~,bY" 

NR 
NR 
2 y~a," 

7wk-lyr 

1 yc.:or 

2y'''''' 
NR 
SOwceh 

2,c.>r 

2y~r 

?y~~r 

:l,e",r 
Zyear 
2."i month, 

120 day, 
.wk> 
120 d~}"!1 

'" NR 

Mortalrty 
Mortalrty 
Momhly 
EWh.ll tbJnnms, 
R~rmlud"",. embryo morl~hly, ""~ckcd eggs 
LU"h~ll thlllnill~ 

Mor"'hly 
MortaMy 
R~pruduc!Ne 

Reprom]ct ....... 
Reproduct"", 

Reprom1c!"" 
R.pro<luct"" 
Rcpro<llld ....... 
R~p[Oihk h .. ", 

R.pradllc!"", 
Mortahty 

Mort>.lrty 
R~prodllr!1Ve 

Repro<luct"", 

Reprochlct"", 
Reprod\lc!"", 
Morlll.lrty 
Repro<lllct ....... 
Morlahly 

Momhty 
Mm1.o.1rty 
Marla!,ty 
Rep",ductlVe 
Morblrty 

D"",rcase.d reproihrl1\'e SlI;Ces'. toxr synlplolli' 
Mortahty 
Re.d"ced ~!!.'!'hell th:kucn 
Momlrty 
Redlr<:d ~&",helJ thrkn .... 
El.I8"hell thinning 
EBS"helJ tblllllln~ 

Rcpradllc!1V(' 
Mortalrty 

Mortalrty 
MortaMy 
Momhty 
Redu'ed egg"hdl ihckneu 

Rc.d .. :ed r8l!"Ldl th"k.uc~s 

R~d\l,.~d ~88'Ldl thi:k.ue~' 

MortaJrty 
fiody IrC,lliors 

L ....... .r rnL.rgement \Il} b"tCJ1~tllnlaBY 

Hep~hcClncer 

H,,',,]nBc ch .. o ... ~ 

L" .. c kSlOm 
h",ea.ed l"",rw~ls.ht; IIVeclbodywe]ght 

Hepatcryte d .... n~ut;ao 
Tumor< >nd ~,,"vllhiOII~ 

D~ .... scn pup ~ur"JW.l 

Opeuntbeh,vlor 
Mnrtohly 
Mortohly 

m!:,/kgBW-day mgfk!,BW-day 
Oral LD.~O LOAI:L LOAE~ 

"'" RT1:C5,1993 

L.2QQJ RTECS, 1993 

>~,OOO RTEes, 1993 

~ U5EPA,1993<: 
o 5~ USEPA,1993<: 

~ lJSEPA,199:Jo: 

l=::nJ RTEC5,1993 

<00 U5EPA,ln5b 

m RTECS, 1993 

'00 RTI:CS, 1993 

no RT[;CS, 1993 
1,&1(1 RTECS, 1993 

2~O RTECS, 1993 

50 RTEes, 1993 

c=:EI IRIS, 1991 

" lJ5EPA,199;\: 

m RIEeS,1993 

200 US EPA, 1n'ib 

'" RIE<.S, 1993 

" RTECS, 1993 

'" RTLCS, 1993 

H' RTECS, 1993 

2.~0 RTECS, 1993 

I~O RTECS, 1993 

l~O RTEC5,1993 

>5,000 RTECS.1993 
I~O RfECS.1993 

c:::=JQJ 0SEPA,19B5b 

[ 3,~~J R'IE<.S, 1993 

200 RTECS, 1993 

914 [h] US EPA, 19~5b 

4,000 US["v"S, 19~4 

~[bJ wnIPoR and Stend~]l1977 
224') lJSFW5, 19~4 

" Loll!"or. ond Slendel~ 1977 
1.16 UShl'A,1993c 

'" USEPA,199:l<: 

1.15 U~EPA, 199:l<: 

~ tISFWS, J9~4 

." 05FWS, 19~4 

1,334 USFWS,ln4 

I,ZOO USFWS,ln4 
o 5(i:, USEPA,ln~ 

o Irr. W]em.yor, ~t aI, 19M 

~[bJ L:'Jn!"ore ond;,t~odoIL 1977 

~ All~I1 d aL, 1919 

'" NU,19n 

0.1 IRI~. J~91 

" ATSDR, In, 

A'ThDR, 1981 

'"' O.[)U'i IRIS,IYYI 

L_ili o IJO;; lms, J991 

0,' ATSDR, 19&7), 

0.' Sm,th d aL, 1976 

~ Virgo <'t Bellward. I Q)~ 

o 02~ '>mIth d at, 19~6 

" All~])d~l. 1979 

--'-'--- ------ Alkll et aL. 197.?, 

"' "'ry, "" 



Tah]cA-ll 

Ingestion To:ticity Information fur Wildlife 

R~m~di.l In ..... otil'lat.on 
Opcnoble Unit!i, S[f"" 14 and 15 

Naval ALI St.tion C"",I Field 

----,o;::c= -----,--- ~:;_;;=c:c-- 1·---~~=:---,-_;O . ___ ~~'"ac.k..,nvill~, Florid. 
T~.,t Tvn~ Durahoo Eff,d LdhalRTV Sublethal RTV ReJ~Ieuc. 

Endorulfan (s\lrroe:at~ for 
Elld",ILl!an II) 

Endnn 

INORGANIC ANALYTI;S 
AlullllUlllll 

Anmnony 

Arsellr 

Bar111m 

Bc-}'lhlllll 

Cadllllulll 

1ll~~DW-d~y 1ll)l/k8DW-d~y 

I Onl LD50 LOAEL LOAEL /'.OAEL 
b;t Oul LD", NR Mortoht, 4~ 

NR Mort>llty 45 
NR Mortalrty 20 
NR Morlllhly 21 
NR Morlll.lrty 
NR Morbhiy 

.~ dKY" Mormhly 
NR Mort>.lIly 
NR Morblhty 

~ d~y. M"rbohty 
NR Mortalrty 
~ day. Mmlll!rty 
~ days Mortality 

NR Momlrty 
NR Mortalrty 
NR Mortalrty 
NR Momlrty 
NR Mnrbohty 
NR Marlahty 

NR Morblity 
NR Mortahty 
NR Mmhhty 
n w~e.ks Mortality 
1~ w""k..I O,-..nan ~Y't de""lopm~nt 
NR Mmtalrty 
2 y~us Red1":' d Ir.,!e .. we1ght 
NR Mortality 
NR Morl:lltly 
NR Mombty 
50w~,h Mortaltl, 
19 montLs 

NR 
NR 

2-3 g~nrtn" 

15 da}'s 
NR 
Smgle ",.1 d",e 

NS 
24 "".h 
NR 
NR 
NR 
NR 
NR 
II daY' 
~6 d~Y' 

68we,e.ks 

13 we.ks 

10 day' 
13w""k..I 
NR 

Dcnc,a>c,d w.,gh! Ba,n 
Morlahly 
Marta1rty 

R~dlo:~d bodyw~ISht gam o[ ,,~bOT]lS 
RNho:ed growlh 
Mortatrl, 
NOAI:LIorD< ... tb 
lJln.!!~"ly: blood gh,('ou: cbnk .. tcroJ 
Drcr~""~<1 RBC, swelhnJ! of h~Fab"cor<'l! 
R~pIodud"""df ... ts 
Rrprml\ld,Ye ,1f<:ct. 
Mortalrty 
M{]Tt..hly 
Morlahiy 
Morlahl}' 
EBB pmdl('hon 

R<,n~l "ltu51r"{'tHr~ ~hanB~' 
R~l1al elf..,ls 

D=ea~ed O~"'''"n w~18hl 
20% popllJat)(}U mOTlahty 
Mort>lrty 
lI>:'rea,e 'n hwg ,lH.-ralllal 

25 

6 ~l 

'" 9 
c::::=iJ [ll] 

" 12 ]b] 
II [b] 

'"' '" 
'" WO 

" 60 

" '00 
c::=ill 

c::::::1±l 

" 13i}] 

'" 
~ 
c::::::::ill 

L_.3~ 

763 

Clill 
'" ~[hl 

c::=:lOJ 
NR 
).2y."u 
NR 

Rr"p..-at"lJ', cHdmplllOlonary, hematalog>:aL and b'1'.I>:; eIf ... ls 
Reprarnl("hv" eIfed. 

NR Rtprodn{'!N<' dfeo::t. 
NR R'prmlunN<' .If",,\< 

NR R.prmluct,,,,, df""t. 

~ 

Ciill 

09 

L~ 

" 

P~~E 

c=Jill 
"0 

o 3~ (water) 
41.~ 

'" ~ 

'" " L_ 198J 

0" 

"" 155 

120 

C2!~ 

" 

Allen d~l, 1979 
USFWS, 19~4 
Allrn ~tal, 1979 
USFWS, 19M 

USFWS,19M 
USI'WS,I9S4 
Hili et al. 197~ 
I]SFWS, 1954 
USFWS, 1934 
HIll.t ~l, 197;i 
USl'WS, 19~4 
HllletaL,197;i 
11,l!dal,197.'i 
U5FWS, 19~4 
U5FW;;, 19~4 
lJSFWS, 19~4 

Alkn et~L, 1979 
Allen ~t.l, 1979 
Alkn.1 Ql. 1979 
Alku e! a1, 1919 
Alku .taL, 1979 
Alkn,tal,1979 
ATSDR, 1991c 

ATSDR. 1991" 
ATSDR. 1991c 
USEPA,198(1;0 

lJSFV.'S, 1954 
USl-WS,IQ34 
USFV,S, 1934 
ATSDR, 19Mb 
U~ErA. 19S~~ 

Sa);, 191'.4 
Sax, 19M 

NroSIL 19~~ 
B~rn"7Lt, d a1, 1959 
S~'" 19M 

ATSDR, 199Jd 
IRIS, 1993 

ArSDR 1991d 
RIECS, 1993 
fl.TCCS, 1993 
IH·EC~. 1993 
RTCC5, J993 
E,s1cx. 19M. 

E,.!er, 19M a 

L ___ ~ ________ -"'''_. _____ ~_~v'''''',' ,we"~___ Mar~lrty L~O 

c:=JJ [blIlrIDley~r, 1977 
I}US, 1993 
D,dLd,,1,1992 
ATSDR, 19')Ob 
D,~tz el AL, 1992 
lJSEPA, 1'IB~c\ 

lJSEPA,19B5d 
ATSDR 1991e 
RlEes, 1993 
RTECS, 1~~3 
RTI:C~. 1993 
InCCS. 1~9~ 

E"kr,I98_"-__ 

IOXl ... kl. U (1",,-% 



ChemICal 

CanmllllU (cant) 

ChromIum 

Cooalt 

Copper 

Cl"'n,d~ 

,"oct 

Man!l'n~s" 

NlCkd 

ING_roXZ.,kl 

Table A-ll 
lng(;ltion ToJidly Information fur Wildlife 

R"m"dl.1 In~51.il!.iI"n 
Opn.bl" UnIt S, Siteo 1<1 and IS 

N ....... I A;r Sb.linn Cecil F,eld 

_~~~ ____ ~_~_.~ __ ~~'~acklOnvdk .. Flt:n",d .. 
TeslSp""'les TestType DllUlJoP Eff..:t 

R., 
Mem." 
MOll'~ 

Mome 
Glllneapll! 
Mallard 
Jap.nesc lju>ul 

R" 
Black Otrk 

R.' 
R.' 
R.' 
R,' R., 
R,' 
Do, R., 
R" 
Menso 

R.' 
Mo",e 
Ymlll~ch.,.kcn' 

,,' 
H~m.t~5 

Mal1arel 

R" 
R" 
R" 
R" 
C~1f 

R.' 
Mou.e 
Mome 
Mome 
Mouse 

Oemesllc .n"n~1 
M"m!n~l 

Ke3lre1 
Ke~trclne.sthn!"l 

Japallese quaIl 

R" 

G"llle"" pIg 
Rock d"", 

Rock d",,,, 

M"",e 
M"",e 

R" 
R" 
R" 
R.' 
OnlDe", pIg 
MOllk~)' 

Rud~nc;!II''''_'Ir.ck 

Mume 

R,' 

'" ." 

Or;ILDso 
Oral LD.'\(l 
Onl 
Oral 
OuILD<,(I 
Qui (",behrODI'") 
OralLO..-,o 

Qr~1 (""ochr"Di::") 
Oral (sllochroDlr) 
OnILD~ 

orrolLD<,(I 
Smg~ "ul do,. 
Oul (,,,hrbroni::") 

Onl(cbr<nlC) 
Oul (chrani:::) 
Oul (,uochronlo:") 

Sm~l" oral dose 

Or~ILD5(I 

Oral (chrOOlo:") 
Oral (J\lochronr) 
SlIlgl .. or~1 do'~ 
Oral 
Oral 
uul 
Smgle oral do.e 

Oral 
Or~1 

Onl 
Onl 
OraILD~ 

Oral (s"ochronr) 
Oral 
Orol 
Oul 
Oral 
Oral 
Oul 
Ole! 

Ora! 
OuILD"II 
Oral(chrorllc) 

OnILD!JJ 
Oul(chrCIlr) 

Oul LDSO 
Orol ("'behrcD>:") 
Oral (c hrcm]C) 
OraILD!<[) 
Onl LD5Q 
Qui (.ubchron>:") 
ani (chroor) 
Or .. 1 LDso 
Qui (~hr"1])c) 
Ural (,,,hrhroll>:") 
Oral (,nhrhrmll<') 
Oul 
Qui LO'<I 
Oral (c b~CIl>:") 

NR 
NR 
NR 
NR 
NR 
90 daY" 
:'i daY' 
90 dap 
:'i lDonth'l 

3 "'e.("ks 
95 days 
69 days 
~~e.("k, 

NR 
30 d~)'" 
11.3 mODths 
NR 
20da,,,, 

110 d~j' 

12 day. 
NR 
NR 
NR 
NR 
NR 
NR 
12-14 day. 

'" NR 
NR 
NR 
NR 
NR 
NR 
10 da}s 
3 day. 

2 seno:orations 

NS 

90 daY" 
l03wnh 
NR 
20 <hY' 
20 d~Y" 
103",eeb 
NR 
g m""th, 
10 da)''S - 2 nlOlllh, 

1110 doY" 
NR 
NR 

Morblrty 
Mortality 
Reprom)["lIVI!: .Jf~t. 
Reprodm I,.".. elf"",t' 
Morlalrty 
Egg prod",tJon Sllppr.-3.rd 
Morbohly 
H"'\opolholog'" and r'pTod",t;ve eIf ... t, 
Repromlct"", eff~t. 
MorLollty 
Mortality 
Hepallo:"/renal hypeI~lIlia 
Dtcre",,"en bud)''''''I~hl gaID 

f.'t!<"tllar degeneutlOD 
Tesl>:""hr alrophy 
hx:re~.~d ren bJood ,ellcount 
Reprmluc!= eif..,.l, 

Morl,,1rty 

D"'Te"" •• d Irtter 'lZe' WIth teut"!l.enr eJfed. 
Torr •• sen IhjoTo;d welghl, mydm cle8'D~ut"'D 
Momlrty 
Dt'CI"e"'erl growth and food Jntake 
ThyrOId hypO[lloctmn d\\rlDl!presnallcy 
Doeqea, • .d fd,,1 """l~tancl d.l~yed omfnllOn 
Morbi],!y m 6% "r popld.llOn 
Reprmlud= elf..,.!, 
Re,product"", err ... l. 
Rcpromlc!M eff..,.\. 

Rrprod\\c!""" eff..,.b 
Mortalrty 
D..-rea,en fel~1 bodywelghl 
Rtprorh,.b"", df..-h 
Reprodud1Ve eIf..-t. 
Reprodl1drve effeds 
R'prmiuct= elf..,.\< 
Repror!ud"", effed. 
Rg>rodllc!M df..,.br 
Deere .. sed egg lo)'ing ftltWt)'; d..-r .... ,e,cl ~ss .hell thrkne ... 
Rea\>:.cl gtc"",lh and braln ~elgbt: ,,[>normal de"",lopnleut 
Mort<hty 
Dev.,.]opmenl.1 elf",!, 

Moctalrty 
Kidney p~lhology, ~-/irnlng eldI .... oc •• 

Mortlilly 
Del_yed growth of te"tc ... 
Morbid), 
Mor1alrty 
MurlalIty 

D«.,,~ued Irtlerw6ghl clllrmg ge.tallOn 
Mortality 
Morblrty 
We .. kne.s" ngKlrt} 
Dtcre.:"ed growth rate 
NQA£LfurmorbiJt)' 
Reproductive df..,.t, 

Mmt.olrlj 
~_~ D""reasedhodyweII\Lt~,,"'--. _______ _ 

j Lethal R'TV 5u~lclhal RTV Rdereuce 

ruglk8BW- d.)' mglk!\DW-d~y 

_OuILD:'iO LOAEL LOAEL NOAEL 

'" RTECS, 1993 

'" RTEC5,1993 

". RITeS, 1993 
1.700 RTECS, 199) 

CJm E",kr,19M 

c:=ill1 E,.JeI,19I1$ 

c==T~ H,ll.nel C~mMde~e. 19M a I ...... nkov>c anel Pre""nl~n, 19-ri 
200 O\ltnrl~e a~d SoheuhamUler, 19!r.l 

t3j AISDR 1991f 

" ATSDR, 1991g 

c:::ITI 
.... TSDR, 1991B 
ATSDR, 1991g 

" ATSDR, 19YIg 
20 A'NDR, 1991g 

ATSDR 1991g 
<', NlOSH. 19B~ 

.nd RTECS, 199} 

C~ Sax. 1Q.$4 

~ !..«yk,19&"1 

" IRIS, 1993 

~ Anhllr O. L,ttk-. hr., Inl 

I ill Fu"bleI aDd Da",", 19H 
n T..,.,."and M.Der, 19AI 

n r=::::i0J Frah.s d al, 1986 

c:::=ID E .. Ie.r,1991 
790 Rl£CS, 1993 

1,140 RTCCS, 1993 

"" RTCCS, 1993 
I,IN RTCCS, 1993 

220 E",lc.r,19Mb 

[-::::IT] M.Clam .ud Be-:-ker, 1972 
l,l2il RTECS, 1993 
6,300 R"IEC~, 1993 

200 RTECo., 1993 
4,HQ RTCCS, 1993 

662 RTECS.1993 
2,113 RTECS, 1993 

L 65] 
4.61 [b] £"Ier, 19M~ 

E"k-I,19Mb 

24.1:'12 Hili .ml C .. w.rd.~e, 1986 
K,,,,mel d aL, 1960 and 

GIInl <t al, 1900 

C2QQJ Sao, 19M 
6.2~ Ander! el .1, 1992~Dd 

D .... tt d .1,1979 

~ Keml.U ~nd Scal\k>n, 1985 

''" ....TSDR.199O<-
4,O~O ATSDR J99O<-

Ho ATSDR, 1990<-

L_~ AT'lOR, 1990<-

"'0 Al'$OR, 1990<-

"" ATSDR. 19!Jik 

'00 llSr:PA,19&-i: 

" Ani!JR 1990<-
[ 190] ClluulUp.halll d ,I, 1%6 

:1. 3()) G,aJl\lt<a< >~d M"rr,y, 1952 
15B RTCCS, J994 

L~ U~EPA, 19H 
L IOL _____ mr:~,1n?< ___ 

22 ];a' % 



Ch~mlCal 

NICk,el (colli.) 

Vanadium 

Zm, 

Nole": 

T~"l Sp~c!e" 

R., 
hpal1~.e qllall 
Do, 
Jap,"~se quad 
Mome 

R" 
R" 
ChlCkell ." R,' 
F~l'Td 

R" 

LD!<) = Do"" resu)tmg 1lI5Q% mortality In tesl population 
BW "" Hody"'~lJ;ht 

T~.,tT)l'C" 

Oral LD5Cl 
Oul (acut~) 

OraJ(~hratllC) 

OI~I LD5{I 
G~ .... se LD"{I 
Oral (SllOChrolllC) 
Oral (,"""hrolllC) 
Oral (.,,""hlnDIC) 
oulLD!<) 
Oral 
Oul 

Oul (""bchr<JII~) 

TableA-ll 
Ingestion ToxiciLy Inrormation for Wildlife 

Remed.alll1Yelllgltlon 
Op<"nble Un.I:5, S;tel Hand 15 

Naw.l Air Stalion Cocil F, .. ld 

_,_~==_,_c,"~",~!,vdk, Flor;d. 
DlIcatlOll effort 

NR Mortahty 
5 daY' 
2y~an 

5 days 
On<:llII1e 
2 months 
3~ day. 
liweu.. 

(Juta!lon 
3-Hdays 

NR 

Morbhty 
H"'tologral le"1On., In hoDe malrOW 
Mortallt) 
MOrbuly 
Hyp~.rlen'1LlD 

De""lopmrntdfecb 
De<Lea,e ,n egg-I'YlUg 
MOThhty 
Fdal ,-e30rpIl01l. 111 4!o 20% ofpopnJolmn 
Mortolity Illd gnslrmnk .. hnal d[n 1. 

KIdney tox"'l!y 

LOAEL = Lowesl Observed Ad""f"e Err .. I Lc-""l 
NR = Nolreporjul 

["1 Valne for beUIo('Jpyr~n~~ho.en a, a ,urrogate fOf aU PAH .. Ch<:m,,·~I-'p«"lho to;O:lty 'I"dl<"~ [or =0108" aU)' .,glln.ICant ~ndp"'nl. are 1:o<-k.m8 for othe!- PAH. 
Lb I Converted 10 dO'r p<:T kIlogram body1l/e"ht by mulhplymg by 1Ug~~llOn and dMdm, by body w~lsht Bod).''''el~ht. for bll"<\' oLla,,'r<l fcOll.l DUnmn30 1984. 

Re[ereou 
m.o/kgBW-day m!lfkgDW-day 

uthalRTV I SllbkthalRTV 

Or~l LD50 LOAEL --,L"D"A,L"L~"N"'O"A,ECL'-_?c,"", _______ --1 
350 5a~ 191'.-1 

~ 
62.~ 

Bl 
" ~~ 

L.~[cl 
2.510 

~ 
C~ 

'00 

Hlll and Camudc~r, 19M 
LiSEPA.I9B"k 
1IIlland Cam'~T[le~~, 19~6 

ATSDR. 199Od. 
~II'" .ml KC"ule.ra, 1956 
DomlDBA et ~L, ln6 

Derg rt aL. J 963 
RTECS, 1993 

Shl"k~.randCo:t, 1968 
S!rallbe el ~L. 19"00 

Lleb.l. rl aL. 19M 

lllgrshonuta "'cfrca 'cul:ated "'!IIgthe fol1o..rIDgHgrc~''''n equallOn (for aU bll"d,) ffOID USEPA, 199:t;.; Food Inge-,lIon (k~day) = 0.005~2· Body WelgbtO~~1 (!tE) In/!.c~tJoucal~, for the ,hlCken from NRC. 19~4 (pg. 13) 
[e I Conve.r!ed from 30 ppm 10 11 msf<:glJW-dlY 1I51n~ .l.nd~Td ,Idaul! parameter' (USEPA, 19Mb) 
[dl Do,es",n.,.,.,.-terl [Tump~glJW!day tom~gBW/<l~y 

OXl .. 1.1 ll-N",,-?< 
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I 
, 

Compound 

Table A-12 
RTVs Selected fOT Ecological Risk Assessment [a] 

Units (mg/kgBW/day) 

Remediallnvestlga1ion 
Operable Unit 5, SiLes 14 and 15 

Naval Air Station Cecil Field 
Jacksonville Florida 

Small Mammal fbT ! Small Bird reT I Predatory Mammal rdl 
Lethal 1 Sublethal Lethal I Sublethal Lethal I, Sublethal 

Volatile Or~anic Compound. 
Acetone 600 273,000 

I 

600 273,000 
2-Butanone 547 173 5-17 173 

Scmivolatile Or!anic Com ound. 

Acenaphthenl: 120 [fJ 10 [f] 120 [f] )0 [fJ 
Anthracene 3,400 10 [~ 3,400 10 [f] 
Benzo(a )anthr3cene 120 [f] 10 [f] 120 rfJ 10 [11 
Benzo(a)pyrene 120 10 120 10 

Benzo(b)fluorantbene 120 [fJ 10 [~ 120 [f] 10 [11 
Benzolg,h,i )perylene 120 [fJ 10 [fJ 120 [f] 10 [~ 
Benzo(k )f1uoran (hene 120 [fJ 10 [~ 120 (1] 10 [~ 
Butylbenzylpb tJalate 466 4,900 466 4,900 
Carbazole 100 100 
Chrysene 120 [f] 10 [~ 120 [fJ 10 [~ 
Dlbenz(ah )3nthracene 120 [f] 10 [.fJ 120 [f] 10 [~ 
Dlbenzofuran 125 125 
1,4 - Dichlorobenzene 760 760 

Diethylphthalate 1,720 3,250 1,720 3,250 
Dimethylphthalace 1,720 3,250 1.720 3,250 
Dl-n - butylphtha]ate 1.1 125 1.1 125 
bis(2- Ethylhcxyl)phLh alale 160 35 160 35 
Fluoranthene 400 10 [~ 400 10 [fl 
Fluorene 120 [fJ 10 [~ 120 [f] 10 [~ 
Indeno(1,2,3 -'~d)pyrene 120 [fJ 10 [11 120 [IJ 10 (l1 
2- Methylnapbthalcne 326 10 [il SJ6 10 [~ 
"Kaphthalene 107 357 107 35.7 
Phenanthrene 140 10 [~ 140 10 [~ 
l'henol 68 120 20 120 
Pyrene 160 10 [~ 160 10 [~ 
1,2,4-Trichlorobenzcne 151 151 
E:.:piosive Compounds 
HMX 300 90 

I 

300 90 

3-:"Jirrotoluene 35 34 35 20 
4 - NlLrotoluene 35 34 35 20 

TETRYL 90 1.5 S 90 15 

1,3,5 -TrinLtrobenzene 90 1.5 8 90 1.5 
Pesticides/PCBs 
4,4' ODD 17.4 0.2 I 119 0.14 12 3,540 
4,4'-DDE 140 02 119 039 140 3,540 
4,4'-DDT 17,4 02 119 0.14 12 3540 
DLeldrin 8 0.65 0.6 13 005 
En dosulfan II 5 0,26 6 5 0.26 
Endrin 0.6 0.53 0.4 0.6 01 

Inorganic Compl?unds 
Alummum 740 425 I 740 425 
AntLmony 16,714 16,714 
ArsenLc 29 0.58 3.6 1 29 0.58 
Banum 430 198 430 198 
Beryllium , 2 
CadmLum 30 21.5 10 30 21.5 
Chromium 40 ],400 25.2 200 40 1,400 
CObalt 18,2 4.2 18.2 4.2 
Copper 188 100 188 100 
Cyanide 1.7 11.9 1.1 11 1 7 11.9 

Lead 60 2.5 75 125 60 25 
Manganese 45 100 45 100 

Nickel 13 50 100 13 50 
VanadLUlll 6 84 19,2 11 6 8.4 

Zinc 390 200 390 200 

Predatory Bird reT 
Lethal I Sublethal 

8 

8 

119 0.14 
119 0,39 

119 0,14 

0.6 

6 

04 

3.6 1 

10 
252 200 

Ll 11 

75 125 

100 

192 11 

22-Nov-96 



Table A-12 

RTVs Selected for Ecological Risk Assessment [a] 

Units (mg/kgBW/day) 

Remedial Investigation 

Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 

Jacksonville, Florida 

b Small Bird c I Predato Predatory Bird e. 

Compound Lethal I Sublethal I Lethal Lethal I Sublethal 

Notes: 
raj Leth"i RTVs correspond to the boxed lethal RTV (one-fifth of the oral LD50 or the LOAEL) presented in Table A-l1. WhEn aV(liiable, oral 

LD50 data were preferentially chosen. Sublethal RTVs correspond to the boxed sublethal RTV (LOAEL or NOAEL) presented in Table ,.\ -11. 

When available, sublethal LOAEL data were preferentially chosen. 

[b] These RTVs represent chemical concentratlons th"t are not anticipated to result in adverse effects [OT the Florida water rat or the shan-tailed 

shrew. 
[c] These RTVs represent chemical concentrations that are not anticipated to result in adverse effects for the Amencan woodcock and the 

rufous-sided towhee. 

[d] These RTVs represent chemicaL concentrations that are nOL anticipated to result in adverse effects for the Ted fo}; or the raccoon 

When no daLa were available. the small mammal values were used as a surrogate 

[e J These RTVs represent chemical concentrations that are not antiCipated 1:0 result in adverse effects for the great horned owl or the great blue 

heron When no data were available. the small bird values were used as a surrogate. 

[fJ The value [or benzo(aipyrene was used as a surrogate. 

LDSO = MedIan lethal dose. 

LOAEL = Lowest Observed Adverst Effect Level 

KOAEL = No Observed Adverse Effect Level 

NA '" Not available 

2 
22-Nov-96 



Table A-13 
SUMMARY OF TOXICITY DATA FOR PLANT RECEPTORS 

Chemical 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
Jacksonville~ Florida 

Reference 

SEMI - VOLATILE ORGANIC COMPOUNDS 
Acenaphthene 
A.nthwcene 
Benzo( a)anthracene 
Benzo( a )pyrene 
Benzo(b)lluoranthene 
Benzo(k)fLuoranthene 
Benzo(g,h,i)perylene 
Butylbenzylphthalate 
Carbazole 
Chrysene 

, Dibenz(a.h)anthracene 
Dibenzofuran 
Di - n - butyl phthalate 
bis(2- Elhylhexyl)phlhalalc 
Fluoranthene 
P]uorene 
I ndeno(l.2,3 -cd)pyrenc 
2 - Methylnaph lhalene 
Naphthalene 
Phenanthrene 
Pyrene 

EXPLOSIVES 
HMX 
3- Nitrotoluene 
4- Nltrotolucnc 
1,3,5- Trinitrabenzene 

PESTICIDES 
Dieldrin 
4A'-DDD 
4,4'-DDE 
H'-DDT 
Endasulfan II 

INORGANIC ANALYTilS 
1 Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium (III) 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Manganese 
Nickel 
Thallium 

PLANT.wkl 

Hulzebos et 8L.1993 [e] 
Will and SUlcr, 1994 
Hulzebos ct aI., 1993 [e] 

Hulzehos et a.l., 1993 [e] 

Ena & Everett, 1958 
Hulzebos et al., 1993leJ 

Will and Suter, 1994 
Will and Suter, 1994 
Will and Suter, 1994 
Will and Suter, 1994 
Wlll and Suter, 1994 
Win and Suter, 1994 
Will and Suter, 1994 
Win and Suter, 1994 
Will and Suter, 1994 

Will and Suter, 1994 
Will and Suter, 1994 
Will and Suter, 1994 
Will and Suter, 1994 
Will and Suter, 1994 

R1V 
in soil [a] 

25 [b] 
25 [b] 
25 [b] 
25 [b] 
25 [b] 
25 [b] 
25 [b] 

200 [e] 
NA 

25 [b] 
25 [b] 

617 [~ 
200 

>1.000 
25 [b] 
25 [b] 
25 [b] 
25 [b] 

100 
25 [b] 
25 [b] 

NA 
NA 
NA 
NA 

12.5 [g] 
12.5 [g] 
12.5 [g] 
12.5 

> 1,000 [h] 

50 
5 

10 
500 

10 
3 
1 

20 
100 
NA 
NA 

50 
500 

30 

R1V 
in solution fal 

0.1 [b] 
0.1 [b] 
0.1 [b] 
0.1 [b] 
0.1 [b] 
0.1 [b] 
0.1 [b] 
25 [d] 

NA 
0.1 [b] 
0.1 lb] 
130 [~ 
25 [d] 

>S. 
0.1 [bJ 
0.1 [b] 
0.1 [b] 
0.1 [b] 
13 

0.1 [b] 
0.1 [b] 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

>Sw 

0.2 
NA 

0.001 
NA 
05 

0.05 
0.05 
0.06 
0.03 
NA 
10 

002 
4 

0.2 
0.02 

22-N,w-96 



Table A-13 
SUMMARY OF TOXICITY DATA FOR PLANT RECEPTORS 

Chemical 

Vanadium 
Zinc 

Notes: 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
lacksonville7 Florida 

Reference 

Will and Suter, 1994 
Will and Suter, 1994 

RTV 
in soil raJ 

RTV 
in soluLion [a] 

[a] RTVs in soll are equal to chemical concentrations in soil that are not expected to result in adverse effects to plants. 
RTVs in solution are eguall0 chemical concentrations in groundwater that are not expected to result in adverse effects 
to plants. 

Ib] Value for acenaphthene used as a surrogate. 
[e] Value for di-n- butyl phthalate used as a surrogate 
[d] Value for diethylphthalate used as a surrogate. 
[e] Values represent 14-day growth EC5 0s for uctuca sativa in soil, or 16 - to 21- day growth ECso for L sativa 

in solution. 
If] Value for furan used as a surrogate. 
19] Value for 4,4'-DDTused as a surrogate. 
[h] Value for Endosulfan I used as surrogate. 
NA = Not available 
Sw = Water solubility 

PLANT ... kl 22-Nov-96 



Tablt 14 

SUMMARY OF TOXICITY DATA FOR TERRESTRIAL AND PALUSTRINE INVERTEBRATE RECEPTORS 

Chemical Test 
Type 

Test 
Duration 

SEMI-VOlA:nrn ORGANIC COMPOUNDS 

Acenaphthene Soil Test 14 day 

Anthracene Soil Test 14 day 

Beuw( a )anthracene Soil Test 14 day 

BeIllO( a )pyrene Soil Test 14 day 

BClIw(b and k)f1uOTanthene Soil Test 14 day 

Beaz;o(g,h,i)peryiene Soil Test 14 day 

Butylbenzylphthalate SoilTesl 14 day 

Carbazole NA NA 
Chrysene Soil Test 14 day 

DibcrTl(a,h )anthracene Soil Test 14 day 

Dibenzofuran NA NA 
Dj-n-butylphthalate Soi11'esL 14 day 

bis(2 - Ethylhcxy\ )phthaJa te Soil Test 14 day 

Fluoranthene SoU Test 14 day 

Fluorene Soil Test 14 day 

Fluorene SoU Test 14 day 

Indeno(1.2,3-cd)pyrene Soil Te'\t 14 day 

2-Methylnaphthalenc Soil Test 14 day 

Naphthalene Soil Test 14 day 

Phenanthrene Soil Test 14 day 

Pyrene Soil Test 14 day 

EXPLOSIVE COMPOUNDS 

I-lMX 1>1A NA 
3-Nitrotoluene NA NA 
4-Nitrotoluene NA NA 

PESrIClDES 
Dieldrin Soil Test 89 day 

Dieldrin Soil Test 89 day 

Dieldrin Soil Test 89 day 

Dieldrin Soil Test 89 day 

4,4'-DDE Soil Test NS 
4,4'-DDT SoilTe'\t NS 
Endosulfan II Soil Test 24 hour 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field 
~---ciJ a;;-,eksonville, Florida 

Test Chemical Effect RTV 
(mglkg) 

Species Concentration 

{!IIgIkg",)-_. 

E {oetida 173 

E foelidd 173 

E. [oelitla 173 

E. foetida 173 

E. foctida 173 

E. foetida 173 

4 test spccies 2,390 

NA NA 
E. foetida 173 

E. [oelida 173 

NA NA 
4 le~t species 2.390 

4 test species 2,390 

E. foetida 173 

E. (oelid,'! 173 

4 test .species 187 

E foetida 173 

E foetida 173 

E foctida 173 

E foelht'J 173 

E. foetiJa 173 

NA NA 
NA NA 
NA NA 

E. foetlda 10 
E [oeliJa 30 

E. [oetida 100 

E foetida 100 

NS 60 

NS 60 

P.postlwma 

LCso 
LC:", 
Leso 
LCso 
LCso 
Leso 
LC'so 
NA 
Lc;,o 
LCso 
NA 
LC" 
LCso 
LCso 
LCso 
Leso 
LCso 

LC" 
Leso 
Leso 
LCso 

NA 
NA 
NA 

~~ 
~~ 
~~ 
~~J 
~~ 
~~ 
m~ 
NA 
~~j 
~~ 

NA 
m~ 
478 ~J 
~~ 
~~ 

~~ 
~~ 
~~ 
~~ 
~~ 

NA 
NA 
NA 

6 % decrease in number of cocoons hatched 

Reference 

Neuhauser ct al., 1985. 

Neuhau'\er et al, 1985. 

Neuhauser et aI., 1985. 

Neuhauscr el a1., 1985. 

Neuhauser et aL 1985. 

Neuhauser el aJ., 19R5. 

Neuhauser el al., 1986. 

NA 
Neuhauser elaL, 1985 

Neuhauser ct al., 1985. 

NA 
Neuhauser el aL 1986. 

Neuhauser ct al., 1986. 

Neuhamer et .11., 1985. 
Neuhauser el a1., 1985. 

Ncurnuser ct al, 1986. 

Neuhauser et al., 1985. 

Neuhauser el a1., 1985. 

Neuhauser CUIJ., 1985. 

Neuhauser et a1., 1985. 

Neuhauser cl a1., 1985. 

NA 
NA 
NA 

Reinecke and Venter. 1985 

26 % dccreaseln number o[co.:: 30 Reinecke and Venter, 1985 

36 % decrease in number of cocoons halched~ Reinecke and Venter, 1985 

50 % decrease in number of coc.oons prodJ.Eed Remecke and. Ventcr, 1985 

58% mortality 12 [cl U.S. EPA. 1985h 

58% mortalily 12 [c] U.S. BPA, 1985b 

~ 1~ Hansetal~1990 



Table A-14 

SUMMARY OF TOXICITY DATA FOR TERRESTRIAL AND PALUSTRINE INVERTEBRAfE RECEPTORS 

Remedial Investigation 
Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Held 
J acbonville, Florida 

Chemical Test Test Test Chemical En"", 
Type Duration Species Concentration 

(mglkg) 

INORGANiCS 
Aluminum NA NA NA NA NA 

Antimony NA NA NA NA NA 

Arsenic Soil Test 14 day E foettdf1 100 a % mortality 

Arsenic Soil Test 14 day E. {oelida ZOO 100 % mortality 

Barium NA NA NA NA NA 

C.admiwn Soil Test 14 day E. foelida 900 0% mortality 

Cadmium Soil Test 14 day E. [octida 2,700 100 % mortality 

C.admiwll Soil Test 14 day E. foetida 1,000 I~ 1£50 

C.admium Soil Test 20 week E foetida. 50 [g] Decrease in cocoon production 

C.admium Soil Test 2 week E. [oetida 1,843 Le50 

Chromiwn (Ill) Soil Test 8 week E. foelida 250 Reproduction 50% inhbited 

emaIl NA NA NA NA NA 

COPP"-f Soil Test 14 day E. foetida 10 o % mortality 

Copper Soil Test 14 day E {oelida 30 20 % morlahly 

Copper Soil Test 20 week E fuetida 2,000 Ig] Decrease in cocoon production 

Copper Soil Test 2 week E. {oetida 643 LC" 

Cyanide NA NA NA NA NA 

Lead Soil Test 20 week E. foetida 5,000 19l Decrease in cocoon production 

Lead Soil Test 2week E. foetida 5,941 LC5Q 

Manganese NA NA NA NA NA 

Nickel Soil Test 20 week E. foetid<1 400 Ig] Decrease in cocoon production 

Nickel Soil Test 2 week IJ. fOeLida. 757 LCSQ 

Vanadium NA NA NA NA NA 

Zinc Soil Test 20 week E. foetida 5,000 Ig] Decrease in cocoon production 

Zinc Soil Test 2 week E. foctida 662 LC~ 

NaTES, 
[al Equal to the lowest 1..C50 in cachchemical class, Illultiplied by a safety factor of 0.2, as described in text. Value for flourene used for PAHs. 

RTV 
(mglkg) 

NA 
NA 
100 

NA 

50 [e] 

50 
NA 

30 

NA 

LI90 Ie] 
NA 
400 

NA 

130 [e' 

Reference 

NA 
NA 
Bouche et a.L, 1987 
Bouche et al., 1987 
NA 
Bouche ct a/, 1987 
Bouche et a1., 1987 
van Gestel and van Dis, 1988 

Malecki ct .'1.1., 1982 
Neuhauser el a1., 1985 
Molnar et a1., 1989 
NA 
Bouche et aI" 1987 
Bouche el a!., 1987 
Malecki et .11., 1982 

Neumuser et al.. 1985 
NA 
Malecki et a1 .. 19R2 
Neumuser et aL, 1985 
NA 
Malecki e{ al., 1982 
Neulnuser el al., 1985 
NA 
Malecki el at 1982 

__ --'-N,euhauser e! al., 1985 

[b 1 Mean of LCsos for four test species (A. tebercl1lat.a., E. foctida, E. eugcmae, and P. excavatus) from artificial ~oil tests; values used for a whole chemical class are multiplicd by a factor of 0.2 

(NeUhauser et a1., 1986). Value for dimethyl phthalate used for phlhalates. 

[el Conservative factor of 0.2 applied to elldp::>int~ resultant value should be protective of99.9% of the crposued population from acute effects (USEPA, 1986b). 

[dJ Value for bndosulfan I used as a surrogate 

NA = Not available 

NS = Not stated 



Table A-iS 
AQUIRE FreshwaLer To.xicity Information 

Units = IJ.f,IL 

Remedi<ll Inve~tlgatioll 
Operable Unit 5, sites 14 and 15 

Naval Air Statim Cecil Field 
____________________________________ ,_ ______________ J,'o'ok>oOon"'~lle".,F,1o~'";d~,'_,_--------,__ 

Lh'miOOlN,me .' Sroc;" Age' I E,po,uco I 
Volatile OJl;anil: Compounds (IJIJL) 
Act:tme Aedes aqypti:.MosquJlO 

AQU_F\V8,wkl 

Amby~toma mexcanum;Salamander 
Asellus a'llatlcu~;Aquatc sowbug 
Chirmomus thummi;Midge 
Chlorella pyrenoldo~a;Green algae 
ClpangopaJ..ldllla malleata:.Mud snail 
Cloeon di?terum;Maytly 
Corixa punctata,Water hoatman 
Culex plpltn~;Mosquito 
Culex restuans;Whlte dotted mosquito 
Daphnia mdgna;Water flea 
Daphnia magna;Water Ilea 
Daphnia magna;Water fiea 
DaphnIa magrld;Watcr Hea 
Daphnia magna,Waler ned 
Daphnld maglla;Wilter fieil 
Daphnia magna;Wdter Hea 
Daphnid magna:Water tlea 
Daphnia magna,Water Hea 
Daphnia magna,Waler Ilea 
Dilphma magna;Water flea 
Dilphnia magna;Water Ilea 
Daphnia maglla;Wat~r fieil 
Dilp/1nla magna;Water flea 
Daphnia rnagna;Water flea 
Daphnia :nagna;Water flea 
Daphnia :nagnil,WaLer Ilea 
Daphllla magna.Water ilea 
Daphma magna,Wdter !lea 
Daphnia magna,Water Ilea 
Daphnia magna;Water nea 
Ddphnia magna,Water flea 
Daphma magna;Water flea 
Daplulla pulelt,Water ilea 
D\ige~la lugubris;lurbellarian 
Elpobdell? octoculatd.;L:och 
Gambu~ia atlinis;Mosquttofi<h 
Gambum anini~;Mosqultofish 
Gambmh al11nis;Mosquttofish 
Gammarus pu[ex;&ud 
Hydra olJ~actis:~dra 
Hydra oligactI5;~dla 
Indoplanorbis eltllslus,Sndii 
Ischnura e1egans;Dragonfly 
Lepomis macrochirus,Bluegill 
Lepomb macl<xiliru$,Bluep]ll 
Lymnaeastagnalis;Grcat pond snail 
Lyrunac~ slagnalis:Great pund ~[]all 

3rdINST-AR 
3-4WK 
NR 
NR 
WG PHASE 
NR 
NR 
NR 
3rdINST-Al~ 

3rdINST-AR 
:$24 H 
:::;:24H 
:$24H 

~24H 

:$2~H 

:$24H 
~24H 

:$24H 
8H 
:$24 H 
::::24H 
::::24H 
:$24 II 
:$24H 
:$24 II 
:$24H 
:$24H 
:$ 24 H 
~ 24H 
:$24 II 

<24H 
:$2411 

~24H 

<24H 
NR 
NR 
ADULT FEMALE 
ADTTLTFEMALE 

ADlJLT FEMALE 
NR 
NR 
mm-LESS 

NR 
NR 
5.3-72cru 3.5-3,9 g 
NR 
3-4WK 

NR 

4SH 
4SH 
481I 
48H 
48U 

"H 
48H 

"H 
48H 
1811 
28D 
28D 
7D 

14D 
28D 
7D 

14D 
21D 

0.25H 

7D 
21D 
14D 
2'D 
7D 

14D 
28D 
21D 

"H 
24H 
21D 
48H 
2~D 

7D 
18H 
48H 
48 II 
96H 
24H 
48H 
48H 
48H 
48H 
4811 
48H 
96H 
96H 
48H 
48B 

Direct 

LC~O 
LC~o 
LC;o 
LC50 
GHQ 
LC:'iO 
LC50 
LC:'iu 
L(;50 

LC~o 
MOR 
MOR 
MOR 
MaR 
MOR 
MOR 
MOR 
MOR 
LOe 
LEI 

MOR 
MOR 
MOR 
MOR 
MaR 
REP 

MOR 
LC50 
L('50 

MaR 

B('50IM 
REP 

MOR 

L('50 

L('50 
LC50 
LC50 
LC50 
LC:'iO 

L('50 
LC50 
L('50 
LC50 
LC~o 
L(,~o 

LC:'iO 
LC50 
LC~o 

1- El1h't r Concentrdtion 
_._- Lethal~ Sub:elhd.! I NUlllber 

15,000,000 
20,000,000 

7,550.000 
13,000,000 

48,000,000 

7,600.000 
5,000,000 

17,000,000 
6,190.000 
1,100,000 
4,3QG,000 
2,200,000 
4,300,000 

550,000 
550,000 
550,000 

550,000 

8,700.000 
1,1Oll000 
1,100.000 
2,200.000 
1.100,000 
2,20(1000 

4,10(1000 
31,000,mo 
35,000,000 

2,200,000 

4,300,000 
1,220.000 
7,50(1000 

7,000.000 
13.0m,ooo 
13,500,000 

13,000. 00fl 
6,000,000 

13500,000 
13,500,000 
35,000,000 

6.400,QOO 
8,3liQ,UUO 

8,30QOOO 

7,OOQ,OOO 
7,000,000 

3,400,000 

9,28QOOQ 

4,300,000 

13,500,000 
1,100..00U 

310574 
219740 

31578~ 

315788 
310574 
219158 
315788 
315788 
310574 
212192 
310694 
310694 
310694 
310694 
310694 
310694 
310694-

310694 
212171 
310694 
310694 
310094 
310694 
310694 

310694 
310694-
310694 
310694 
310694-
310694 
212193 

310694 
310694-
212192 
315788 

3157~8 

210508 
210508 

21O.'ios 
315788 
315788 
310574-
219158 
315788 
212406 

210949 
310574-
315788 

e 
80 
~ 

e 
e 
72 
e 
~ 

e 
81 
e 
e 
u 
a 
e 
e 
e 
e 
44 
e 
e 
e 
~ 

e 
n 
e 
n 
n 
n 
a 
80 
n 
e 

" a 
n 
TI 
TI 
TI 
n 
a 
e 
n 
n 
~ 

o. 
8. 
n 
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C'hemicalName Species 

Acetcne (conL.) Nemoura cinerei1;Strn.efly 

Oncorhynchu~ mylUss;Ri1mbow troot 

Oncorhynchus myklss;Rainbow lroot 

Oncorhynchus mykiss,Rambow troot 

Oncorhynchus myklss;Rainbow trooL 

Oryzii1S iatlpes,Mcdaka,high-eyes 

Palaemonctes kadiakensis;Grass shrimp, freshwater pri1W} 

I'hYSi1 acula;B1adder snail 

Plmephales promelas,Falhead minnow 

Pimephales promela';F~thead mmnow 

Pimcphi1les promcias,Fathead minnow 

Plmephales promeias;Fattwad mmnow 

Pimephnles promclas:Fa!head minnow 

Plmepha1es promelas;Fatl1ead minnow 

Rasbora t-.eteromorpha,Har\equintish, red rasbom 

Rasbota heteromorpha:Harlequinfish, red rasbom 

Scenedesmus panncnil .. us,Green algae 

Selcnastrum caprJ;omutum.:Greet1 aJg;;e 

Semisukospira libertila;Marsh snail 

Tublfcidae,Oligochaete [amily 

Xenopus lae\'Js,C'lawed toad 

2-Butanone C'ara>slUs auratus: Goldtish; 

Daphma magna, Water Ilea; 

Daphnia magna; Water flea; 

Daphma magna, Waler lIea; 

Daphnia magna; Water flea; 

Daphnia magna; Water flea, 

Gambusia anim.; Mo~quitofi.,h; 

Gambusia aOinb, MosqUltofi<tJ.; 

Gambmla aITi:nis; Mosquitofish, 

Gambusia alTinis; MOSqUlLolish; 

Lepolllls macrcchiru~; Bluegill; 

Lepomismacrcx:hirus; Bluegill; 

Lepom.J~ macrcx:hirus, BluegilL 

Leudscus idus; Ide, ~ilver or golden orfe, 

LeuC1SCus ictus; Ide, silver or golden urIc; 

Pimepha\es promcias; Fa thead minnow, 

Plmephalcs promelas; Fathead mirulOW; 

Scmivolatile Or~~ Compounds 

bis(2-Elhylhcxyl)phLhalate An3Cvstis aerugmosa: Blue-green algae; 

Anacystls aeruginosa: Blue-green algae, 

Brachyd~nio rerio; Zebra danio, zebrafish; 

BrachydaIllo rerio: Zebra dania, zehrathh: 

Br[lChydamo reno, Zebra danio, zebralish: 

Brachydanio rerio; Zebra dania, zebralish; 

Brachydanio reria; Zebra danio, lebralish; 

Brachydanio reno; Ze11ra danio, zebrafish; 

AQU_F' 

Table A-15 

AQUIRE Freshwater Toxicity Information 
Uniu. = JJIJL 

Remedial InvestigatIOn 

Operable Unit 5, Site; 14 and 15 

Naval Air Statim CeCIl Field 

JacksonVIlle, Florida 

Age E'P",u:-1 
NR 48H 

5-8WK 48 I-I 

10 [):.m 10.2 g 6H 

1.0 g 9GH 

9.4cm 10 8 g 24H 

4-5WK 48 II 

JUV-ENILE 18H 

NR 48H 

28D 96H 

0.12 g 96H 

33D 9611 

32D 96H 

3-4WK 48 II 

° 12g 
96 H 

1.3-3cm 48H 

13-3cm 24H 

LOG PHASE 48H 

WGPHASE 9611 

NR 48H 

NR 48 II 

3-4WK "H 

NR 24H 

<24H 24H 

24H 24 II 

<24H 48H 

<24H 4811 

1ST INSTAR < 24H 4BH 

ADULT, FEMALE 96H 

ADULT, FEMALE 48H 

ADULT, FEMALE 24H 

ADULT, FEMALE 96H 

FINGERLING,38-76MM 96H 

5G,7(5-11)CM 24H 

5G,7(5-11)CM 48H 

NR NR 
NR NR 
o 12G 961:1 

31 D, 22.0MM, 0 167G 96H 

WG - PHASE 500000 CELLS/ML 96H 

1.00 - PHASE 500000 CELLS(ML 96H 

4-5WK 96H 

4-5WK 961I 

<4H,EGGS 5WK 

1-2D 96 II 

<411, EGGS 5WK 

1-2D 96H 

2 

Effecl 

Effect C'oncentration 

Lethal Sublethal 

LC' ~o 1O,3(O,OOU 

LCso 7,400,000 310574 

LET 12,500,000 210991 78 

LC'so 5540,000 210666 80 

LCso 6,100,000 210991 7R 

LC~o 14,3(0,000 310574 83 

LC~o 2,610,000 212192 81 

LC'~o 35,000,000 21n'l8 72 

LC50 7,280,000 312448 84 

LC50 7,310,000 310183 83 

LC~o 8,1211,000 312448 84 

LCso 6,210,000 312448 84 

LC:io 15,000,000 310574 83 

LC50 8,140,000 310183 83 

LC~o 4,000,000 210542 69 

LC~o 5,700,000 2105+2 69 

ORO 4,7411,000 310574 R3 

GRO 7,000,000 310574 83 

LCso 35,000,000 219158 72 

LC~o 15,000,000 315788 83 

LC~o 24,000,000 219740 W 

LC50 2,400,000 21.'i773 78 

LC50 520,000 215184 80 

LC50 8,890,000 215718 77 

MORL_ 70,QQ2j 215134 80 

LC50 520,000 215184 80 

EC50 lM 5,091,000 212193 W 

LC'so 5,600,UOO 210508 57 

LC50 5,600,000 210508 57 

LC50 5,60U,00O 210508 57 

MOR 3,200,000 210508 57 

Leo 10,000,UUO 212458 68 

LC~o 5,640,000 210922 54 

LC50 5,640,000 210922- 54 

L(,~o 4,6[}()'OOO 210547 73 

LC50 4,600,000 210547 78 

LC'so 3,200,0UU 31U133 83 

LC~o 3,220.000 312448 84 

BC~oGR >=320 2]5336 81 

POR· >:=3':20 215336 81 

LC50 >320 215390 84 

MOR- > :=320 215390 84 

DVP* > = 1000 21 '1390 84 

MOR· >=32U 215390 S4 

GRO * >=1000 215390 ,., 
BEH* >=320 215300 84 

22-Nov-'l6 



Table A-i5 
AQUIRE Freshwater Toxicity Jnformation 

Unit.!: = p.tJL 

RemedIal Investlg<ltion 
Operable Unit 5, Sit", 14;md 15 

Naval Air Statim CecjlF!eld 

Chemk,IN,mo T" Spoci" 

_______ ,-_______ ,Jo"'''''kso_n'''ine, Florida 

I E~o,"" I 
blS(2 Ethylhexyl)phthalate Brachydanio reno; Zebra danio, zebratish, 
(cont.) Brachydanio reno; Zebra danin. 7ebratish; 

Brachydamo reria; Zebra danio, zebrllli~h; 
Bu[o woo:lhousei fowleri; Fowler's toad; 
Bufo woocihollSei fowleri; Fowler's tolld; 
Cara~~ius auratus; Goldtish; 

AQU_FWS.wkl 

Carassius auratlls; Goldtish; 
Cara~1ius aura illS; Goldfish; 
CaraSS!ll~ auratus; Goldlish. 
Carassius auratlls, G oldi1sh; 
Chlnnornus plumosllS. Midge, 
Chirmomus plumosu~; Midge, 
Chlore]]d. pyrenOidosa; Green algae; 
Chlorella pyrmoidma; Green algae. 
Daphnia :nagna; Water !1ed., 
DaphnIa maglld.; Water l1ea. 
DapiUlia magna. Waler Ilea; 
Daphnia magna, Water l1ea; 
Daphllla milgnaj Waler l1ea, 
Dilphnia magna; Warer Ilea, 
Daphnia magna, Wd.tcr l1ea; 
Daphnia magna; Water Ilea; 
Daphnia magna; Water 11ea; 
Daphllla magna. Waler t1ea; 
Daphnia magna; Water nea; 
DaplUlia magna, Waler llea; 
Daphnm magna; Water ilea; 
Daphnia magna; Wdter Ilea; 
Daphnia magna; Water Ilea; 
Daphnia magna; Water nea; 
Dapimia magna; Waler t1ea; 
Daphllld. magna; Wat<"r !1ea, 
Dapililla magna. Waler Ilea; 
Daphnia magna; Water flea; 
Daphnia magna; Waler Ilea; 
Daphma magna. Water flea, 
Daphnia magna, Wd.tel nell; 
Daphnia magna: Warer flea; 
Daphnia magna; Water l1ea; 
Daphnia magna~ Water ilea; 
Daphllla magna, Water flea; 
Daphnia magna. Water !lea; 
Daphnia mdgna; Water nea; 
Daphnia pulex; WaLer ilea; 
Euglena gtacllis; Flagellate euglenOld, 
Euglena gl"lICilis; Flagellate eug1enOld; 
GammMUS pseudolnnnaeu;; Scud, 
Gammarus pseudoiliunaeus; Scud. 
GlIllllllarus p.1lex, Scud: 

Ago 

4-5\VK 
1-2D 
<4H,EGGS 
EMBRYO TO LARVA 
LARVA 
EMBRYO TO LARVA 
EGGS, 4 D POSTHATCH 
EGGS. 4 D POSTllATCH 
EGGS, 4 D POSTHATCH 
EGGS, 4 D POSTHATCH 
blrG 
LARVAE 
WG - PHASE 10000 CELLS{ML 
LOG-PllASE 10000CELLS/ML 

<24H 
NR 
< 24 H 

NR 
< 24H 
NR 
< 24H 
NR 
<ID 
FlRSTINSTAR, < 2.4H 
I-lRST INSTAR, < 24 H 
<10 
FIRST INS'TAR, < 241-1 
<241-1 
NR 
<24H 
NR 
FlRS'TINSTAR, < 241-1 
NR 
FIRSr INSTAR. < 24 I1 

< 24H 
<ID 
< 24H 
<24H 
<IV 

<ID 
FIRST L"l"ST AR, < 24 H 
1ST INST AR, 24 H 
<IV 
NEONATE, < 24 H 
WG-PHASB 10000CELLS(ML 
IDG - PHASE 10000 CELLS/ML 
NR 
JUVENIIE 
>12MM 

96R 
96R 

5WK 
to8D .. 

96H .. 
96H* 

9611 
96R 
8D 
8D 

30D 
30D 
96R 
9611 
24H 
21D 
21D 
21D 
21D 
21D 
4811 
21 D 

2WK 
7D 
7D 

3WK 
7D 

2WK 
14D 
48H 
14D 
21 D 
14D 
7D 

21D 
3WK 
21D 
48H 

2WK 
24H 

21D 
2ID 

2WK 

4SH 
96H 
96 H 
96H 
9611 
10 D 

Effect 

BEll * 
L(,~o 

MOR* 
LC_~o 

LC'SO 
LC~o 

LC' 50· 
LC~o * 
LC' ~o * 
LC~o .. 
HAT * 
DVP* 

PC~oGR 

Pc3-R· 
LC~o 

REP * 
MaR * 
REP * 

MOR· 
REP* 
wc' 
REP' 

MOR* 
BIO • 

MOR* 
LC50 

MORa 
REp· 
REp· 

LC~o 
REp· 

MOR* 
REp· 
BIO· 

MOR* 
MOR· 
MOR* 
MOR'" 

LC~o 
EC~IJIM 
MOR· 

REP 
MOR· 
EC'~nrM 
cC50GR 

fGR' 
LC50 
LC~o 

wc' 

Eftcct 
ConcenLrdtion 

Le~la~ Suh]euld.l 
>-32fl 

>320 215390 84 
>=1000 215390 84 

3,~!\0 216772 78 
3.880 216772 " 6.180 216772 78 

> 191000 210563 79 
> 186000 210563 79 
> 191000 210561 79 
> 186000 210563 79 

560 217688 77 
560 217681:\ 77 

>320 215336 81 
>=320 215336 81 

>68000 215184 80 
10 210736 73 

10 311061 82 
2.5 210736 73 

3.2 311051 82 
210736 73 

47 311051 82 
30 210736 73 

32 215336 81 
811 312340 87 

158 3123-10 87 
>320 2153.~6 " Sll 312340 87 

320 215336 81 
10 210736 73 

11,000 215184 80 
3 210736 73 

ISS 312340 87 
30 210736 73 

151\ 312340 87 
100 311061 82 

>=320 215336 81 
32 31 JrxJl 82 

1,100 ;l1.'l184 RO 
>320 215336 81 

>320 215336 81 
811 3123-10 87 

210732 73 
>=320 215336 81 

133 J127}Q 87 
>320 215336 " >=320 215336 81 

>32000 2Jll73~ 73 
> 32[1")0 210(:,66 80 

100 21Ofr79 91 

2~-Nov-9[) 



Table A-1S 

AQUIRE Freshwater Toxicity In[ormation 
Units = IJ.¥/L 

Operahle' Ion 

L 

Remedial Investigal 

Chomic,IN,mo 
N,,,,I A~~:';: Si'~ 14 md 15 

, 
he <em C",I F,old 

blS(2-Ethylhexyl)phth I 
ksonVllle, Flonda Species Age E::J 

(cont) a ate 

AQU_F 

Gamrnarus p..1leJr, Scud~ 

Gasterosteus 1\Culeatus; Three spllle st~kleha.:;k; 

GasLero~teus l\Culealll~~ Three spine ~t~kieback, 

GasterosLeus l\I;uleallls; Three spine st~k leback; 

G(lsLerosteus acule(lbls~ Three spine st~kleback, 

Gasterosteu~ ~ulcatus; Three spine st~kleback; 

Ga~lerosteus aculeablS; Three spme stckleback; 

Gastero~teus aculeatus;Three spine sLckleback; 

Gasterosteus aculeatus; Three spine sti::kleback~ 

GasterosLeus acuieabls, Three spme sti::;k1eback: 

Gasterosteu~ aculcatus;Three spine stckleback; 

Ictalurus punctatus; Chdnnelcattish; 

Ictalurus ?uncLarus; Channel catl1sh; 

lordanel1a flondae; Flagl1sh; 

lordanell'l. l1ondae; Fla!!fish; 

Jordanell~ floridae; F1agl1sh; 

Jordane\ld t1oridae: Flagl1sh; 

lordaneila floridae, Fiagl1sh; 

lordanella t1oridae; Flagl1sh, 

lordanel!? t1ondae, Flllgtish; 

JordaneUa floridae; Flagfish; 

lordanella floridae; Flag[ish; 

lordandla floridae; Flagtish; 

Jordanelld floridae; Flagtish; 

lordanela l1oridac, Fk1gti~h, 

J ordrme1la floridae: I'lagfish; 

Jordanella floridac; Flagfi~h; 

Jordanella flondae, Flagfish; 

Jordanella !1olidae; FJaglish, 

Lepomis macrrchirus; Blue!!) 1\, 

Lepomis maercchiro~, Blucgill. 

1 epomis macra:hirus; Bluegill; 

LepOrnls macrcchirus; Bluegill: 

M~ropterus salmoidcs; Largemoutll bass, 

Mi:;rop\.enlS sahnoldes; Largemouth bass; 

Mi:roplerus ~almoides, La~emouth bas~, 

Mk.ropLerus salmoldes; Largemouth bass; 

M~ropterus salmoides; Largemouth bass; 

M~roptcl1JS salmoides. Largemouth bRss; 

Oncorhynchus kisutch; Coho salmon, silver Mllnon; 

Oncorhynchus mykiss; RRinbow ITwt, donllidson ITout; 

OncorhynchU5 mykiss: Rambow troot, donaldson trout, 

Oncorhynchus mykiss, RlIJfibow trwt, donald~on trout; 

Oncorhynchus mykhs: Rainbow uooL, donaldson Hout; 

Oncorhynchu~ myluss; Rambowtroot. donaldson trout; 

oncorhynchus mykiss; Rainbowtrwt, donaldson Lrout; 

Oncorhynchus myklSS; Rainbow trwt. donaldson trout; 

oncorhynchus myklss; Rambow trool, donaldson trouL; 

Oncorhynchus mykiss, Rainbow troot, donaldson trout; 

>12MM 
4-SWK 
4-5WK 
4-SWK 
EGGS, <(iH 
4-SWK 
EGGS, <6H 
4-5WK 
4-5WK 
4-5WK 
4-5WK 

1.5G 
hMBRYOTO LARVA 

28-350 
<36H 
<36H 
1-2D 
4-5WK 
4-5WK 

1-20 
<36H 
28-35D 
<36H 
4-5WK 
1-2D 
28-350 
28-35D 
28-350 
28-35D 
0.32-1.2G,lUVbNIlE 

032-12G,JUVENIlE 

06G 
JUVENILE, 35 - 60 MM 

TIGGS. 4D POSlllATCH 

EMBRYO TO LARVA 

EMBRYO TO LARVA 

EGGS, 4 D POSTHATCH 

bGGS, 4 D P05.THATCH 

EGGS, 40 POSTHATCH 

l."lG 
EYEDBGGS 
bYED EGGS 
BYEDEGGS 
EGGS, 4 D POSTHATCH 

EYED EGGS 
EGGS, 4 D POSTHATCH 

1.5G 
EMBRYO TO LARVA 

EYED EGGS 

, 

lUD 

"H 
96H 
24H 
35D 
24H 
35D 
7211 
48H 
72H 
96H 
96H 

%HO 

'WK 
'WK 

7D 
96H 
96H 
96H 
48H 

'WK 
'WK 
4WK 
48H 
96H 

4WK 
2WK 
4WK 
lWK 
24H 
96H 
96H 
07 II 
84H 

96 II • 
96H* 
75D 
75D 
84H 
96H 

12D" 
100D 
12D -

23D 
12 D" 
270 
96H 

9611 • 
24D ~ 

EO·~cl 

Eftect 
Concentra1lon 

Lethal Sublethal 

we' :>00 

LC~o > 300 210823 89 

LC~o >300 210823 89 

LC50 > 300 210823 89 

ECso · > 320 210823 89 

EC50 · > 300 210823 89 

LC50 > 320 210823 " 
LC~o > 300 210823 89 

EC50 · > 300 210823 89 

EC~o · > 300 210823 89 

EC~o ~ > 300 210823 89 

LC~o > 100000 210666 80 

LCso 690 216772 78 

MOR~ > :=320 215336 81 

MOR· > :=320 2153.% 81 

LC50 >320 215316 81 

LC~o >320 215336 81 

BEll • >=320 215336 81 

LC~o >320 215336 81 

LC:;o >320 215336 81 

GRO" >=320 215336 81 

MOR· >=320 215336 81 

LC~o >320 215336 81 

LC~o >320 215336 81 

BEll ~ > :=320 215136 81 

GRO" >=320 215336 81 

MOR" >=320 215336 81 

REP" >=320 215336 81 

MOR" >=320 215336 81 

u;o >770000 215590 81 

LC50 >770000 215590 81 

LC50 :> 100000 210666 80 

AVO" 112,400 215272 80 

LC50 " 32,100 210563 79 

LCso 32,900 216772 78 

LC50 
42.100 216772 18 

LC5U · 45500 210563 79 

LC51J • 55,700 210563 79 

LC~o " 6.'i,5fO 210563 79 

LC50 
;>- 10maa 210666 80 

MOR" 54 217859 76 

HAT" 54 217~59 76 

MOR" 14 217859 7G 

L('50 - 154,000 210563 79 

MOR· -' 217&:59 '" LCso · 149.2iXl 210563 79 

LC.~o ;>- 1UooOO 2106(,6 80 

LC~o 149,200 216772 os 
Mon· 14 2171159 76 

:n-Kr,v-% 



I Chemical Name I Species 

bis(2 Ethylhexyl)phthaiare Oncorh~nchus myklss, Ramhow tn::ut, donaldson trout; 
(cont.) Oncorhynchus rnykiss: Rainbow trcul, donaldson trout; 

Oncorhynchus mylm,; Rainbow troot. donaldson trout; 
Oncorhynchus mykiss, Rambow troot, donaldson trout; 
Oncorhynchus mykis" Roiinbowtrrut, donaldson trout; 
Oncorh)Tlchus mykiss; Rainbow trOOt, donaldson troul; 
Oncorhynchus mykiss; Rainbow troot. donaldson trom; 
Oncorhyn~hus mykiss, Rambow trw!, donaldson trout; 
Oncorhynchus mykiss, Rainbow trcut, donaldson trout. 
Oncorhynchus myki,s; Roiinbow troot. donaldson trout; 
OncorhjTlchus mykiss; Rainhow troot. donaldson trout; 
Oncorhyn,~hus mykls~; Rainbow troot, donald,on trout; 
Oryzia~ lalipes; Mcdaka. high- eyes; 
Oryzias !atlp~. Medaka,high-eyes; 
OryZ!oiS lallPes; Medaka.hlgh-cyc,s; 
Oryzias lalipes; Mcdaka, high -eyes; 
Oryzias latipes. Medaka, high-eyes, 
Oryzi<ls laupes; Medaka.hlgh-eycs; 
Oryzlas latip~; Medaka,lllgh-eyes; 
Oryzias latipcs; Medaka. high-eye~; 
Oryzias latipes; Medaka,high-eyes, 
Oryzias latipes; Medak1l.high-cycs; 
Oryzlas latipes; Me,daka,hij1,h-eyes; 
Oryzias liltipes; Medaka,high-eyes; 
Oryzias la!ipes; Medaka,hlgh-eyes; 
Or)'1.ias latlp~, Medaka.high-~yes; 
Oryzias 13upes; Medak<l,high-cyes; 
Oryzias "'lires; Medaka, high-eyes; 
Pimcphales promelois; Fathead mmnow. 
Pimephales prornelas; Fatheoid mllUlOW; 
Pimeph;l.!e~ promclas; Fathead minnow; 
Pimephales promeJas; Fathead minnow; 
l'oecilia reticulata; GUppy; 
Poecilia reticulata, Guppy; 
PoC)."iha rellculata;Guppy, 
Poecilia retlculata; Guppy, 
Rana arvalis;Moorfrog. 
Rana pipj.·m, Leopard frog; 
Ranoi pipims; Leopard frog; 
Salvdinu; fontmali>; Brook HOOt; 
Salvelmu; fontinalis; Brook troot; 
Selmastrum caprkornutum, Green <Ilgac, 
Selenastrom capricomlllum; Green algae. 
Stephanodiscus hantzschli; Diatom; 
Stephanodiscus hantzs.chii. Olalom, 

EIplosi~ Compounds (uyL) 
RDX Asellus mili(lIr1s; Aquatk sowbJg 

Cencdaphnia dubiil, Water llea 

AQU_FW8.wkl 

Table A-IS 
AQUIRE Preshwater Toxicity Information 

Units = 1ldI-

Remedial Jnve,[ig:'ttion 
Operoible Unit 5, Sites. 14- and 15 

Naval Air SLltirn Cecil Field 
Jac\{sonVllle, [<lorida 

Age Exposure 

EYED EGG 90D 
EYEOEGGS 240 ~ 
EYEOEGGS 1000 
bYEOEGGS 24D * 
EGGS. 4 D rOSTHATC'H 27D 
EYBDEGGS 50 * 
EYED EGG 90D 
EYEOEGGS 50 * 
EGGS, 40 POSTHATCH 230 
EYEOEGG 90D 
EMBRYO TO LARVA 96H* 
EYEOEGGS 'D· 
28-35D 4WK 
21\-35D 4WK 
1-2D 96 H 
4-5WK 48H 
28-3.50 lWK 
4-5WK 96H 
28-35D 3WK 
4-5WK 96H 
28-3.5D 4WK 
<36H 4WK 
1-20 96H 
<36l-l ,WK 
1-2D 48B 
28-35D 2WK 
28-35"D 4WK 
<36H 7D 
75MO.124G .560 
7 5MO, 1.240 56D 
FRY, 10D 127D 
FRY, 10 D 1270 
21-28D 2WK 
21-28D 4811 
21-280 4WK 
21-28D lWK 
EGGS 3WK 
EMBRYO TO LARVA to80-
LARVA 96 II • 
ADULT, 1.5 YR 1500 
ADULT. 1.5 YR 150D 
LOG - PHASE 50000 CBLLSML 961-1 
J DG - PHASE 50000 CELLS/ML 96H 
LOG-PHASE 10000 CELLS/ML 96H 
LOG - PHASE 1 DOOO CELLS/Mf. 96H 

T1TVENll..E 48H 
NEONATB.4-6H 7D 

, 

EtTect 
Effect Concentration 

Leth,t\ SLlblethal I Number 
VI'E ~ 14 215109 

MOR* , 217859 76 
GRO· 62 217859 76 
MOR* '4 217859 76 

LC~o • 139,500 210.563 79 
MOR*- 14 217859 76 
GRO * 54 215109 77 
MaR· , 21185"9 76 

J C_~O . 139,100 210553 79 
vm· 5 215109 77 

LC~o 139,500 216772 78 
MOR* 54 217859 76 
GRO ~ >=320 215336 81 
REP * >=320 215336 " BEH· >=320 215336 81 

LC~o >320 215336 81 
MOR* >=320 21.5336 " BEH· >=320 215336 '1 
MOR'" >=320 215336 81 

LC50 >320 215336 81 

LC~o >320 215336 81 

LC~o >120 215336 81 

LC~o >320 215336 81 
MOR* >=320 215336 81 

LC~o >320 215336 81 
MOR- >=320 215336 81 
MOR* >=320 215336 81 

LCso >320 215336 81 
MOR- 62 217859 76 
<.iRO· 62 217859 76 
ORO ... 100 215109 77 
VITI * 11 215109 77 

LC~I] >320 215336 81 

LC~o >320 215336 81 
LC50 >320 215336 81 
LC50 >320 215336 81 
HAT ~9to 187:~9J 215904 87 
LC50 4.440 216771 78 

LC~~o 4,440 216772 78 
GRO *- 52 215109 77 
VTE· 37 215109 77 

EC~QGR >320 215336 81 
roR· >=320 215336 81 

BC~oGR > 320 215336 81 
I'GR ,. >'='320 215336 81 

IMM lImlllobillzatlUn] lOO,fXlO 10~OO76 77 
REP [Reproduction] 3,640 1]11779 91 

::'2 -i'Juv-% 



C'hemkalNamc 

RDX (cont) 

AQUJ~ 

Species 

Ceriooaphnia dubia; Water flea 
Chircnomus tentans~ Midge 
Chinnoillus tentans; Midge 
Chircnomu~ tenlarlS~ Midge 
Chlrcnomus tentans~ Midge 
Chircnomus tentans~ Midge 
Chircnolllus tentans; Mldge 
Chircnomu5 tentans~ Midgl" 
Chircnomus tentan~; Midge 
ChlnXl.omus tcntalls~ Midge 
Chirooo:nus tentans~ Midge 
Chirmo:nus tcntans; Midge 
Daphnia magna, Wliter nea 
D.tphnia magna: Water flea 
Daphma magna; Water nea 
Daphnia magna; Water tlea 
Daphnia magna, Water Hea 
Gammarus fasci(l.tus~ Scud 
Ictalurm p1.Inct(l.tus: Channelcatfhh 
letalUNS punctatus, Ch(l.nncieattish 
IclaluNs punetatus; Channe\catfish 
letaluNs punctatus: Channel catfish 
Tctalurus PJnctatus; C'hanne1c-atfish 
lctalurus punctatUS; Channelcatli~h 
letaluNS punctatu~, Channcicattish 
Lepomi~ m~rochlrus; Bluegill 
Lepomis macrochlrus; Bluegill 
Lepomh macrochirus; Bluegill 
Lepotnls mllCrochiru~; Bluegi.l1 
Lepomis Illacrochmls; Bluegill 
Lepomi~ mltCrochlrus: Bluegill 
Lepomi. macrochirus; Bluegill 
LepOffiJs m(ICfochirus; Blueg!l1 
LepOIlm macrochlru~; Bluegill 
Lepoml, macrochnus; Bluegill 
Lepomis macrochlrus; Bluegill 
Lepami.> macrochirus; Bluegill 
Lepomi; macn:x::hiru~~ Bluegill 
teprnnis macrochirus; BluegIll 
Lepomis miICrochirus~ Bluegill 
Lepomil macrochirus, Bluegill 
Lepomis m(lC!!xhirus; Bluegill 
tepomi, macrochlrus; Bluegill 
Lepornl~ macrochlrus; Bluegtll 
Oneorhynchus mykl~s; Rantbow troot.donaldson trUlt 
Oncorhynchus mykiss; Rainbow trout,donaldson tr~lt 
Oncorhynchus mykiss; Rainbow Hoot.donaldson lrUlt 
Pamtanytarsus parthenogenetic; Midge 
Paratanytarsus parthenogenetic; Mldge 

Table A-15 
AQUIRE Freshwater Toxicity Information 

Unill = JJ¥/L 

Remeuiallnvestigation 
OpembJe Umt:), $lle. 14 and 15 

NdV"dl AirStaticn Cecil Field 
JaCksonVIlle, Florida 

Ag' I B'Po,"" 

NEONATE, 4-6 H 7D 
ADULT 34D 
<= 4811 LARVAE 19D 
<=48HLARVAE 19D 
< = 481-1 LARVAE 19D 
ADULT 34D 
ADULT 34D 
<= 48 H, LARVAE l4D 
<=48H,LARVAE 19D 
<=48H,LARVAE 19D 
LARVAE 96H 
2ND OR 3RD LNSTAR LARVAE 48 I-I 
<= 241-1 14D 
<=2411 14D 
<= 24H 14D 
LARVAE 96H 
<= 24H 48H 

JUVENILE 48H 
23MM 3CD 
2,1G,45MM 241-1 
2.1G,45MM 96H 
21G,45MM llD 
12G,57:MN1 24H 
1,20,57 MM 48H 
1,2G,57MM 96H 
I,OG,35MM llD 
O.8G,32MM 96H 
20G,41MM 24H 
20G,41MM 96H 
09G,33MM 96H 
0,9G,33MM 96H 
0.8G, .nMM 96H 
O.BG, 32 MM 96H 
08G,32MM 96H 
0,90,33MM 96H 
0.90,33MM 96H 
O.9G,33MM 96H 
0.9G,33MM 96 II 
09G,33MM 96H 
U.9G,33MM 96H 
09G,33MM 96H 
1,OG,35MM 4811 
1.0G,35MM 96H 
1.0G,35MM 24H 
O.9G,43MM 24H 
09G,43MM 48H 
O,9G,43MM 96H 
EGG,<12H laD 
EGG, <1211 7D 

6 

EI)"ect 
E1Tect Concentration 

Lema1 Sublethal 
RBI' [ReproductlOn] 6,010 1111780 91 

DVP[Develupmcntj * 2,200 1048009 77 
MaR [MortahtYl * 4,000 1048013 77 
MOR [Monality] • 10,000 1048014 77 
MOR [Mortallty1 * 21,000 1048015 77 
MOR [Mortality] • 1.300 1048816 77 
MaR [Mortality] * 4,000 1048017 77 
MOR [Mortality]" 10,000 1048019 77 
MOR [MOfL1.1itY1* 1.300 1048020 77 
MOll.. [Momhty]* 2.200 1048021 77 

LC~o • > 15,000 1048036 77 
ruM [Immobilization1 100,000 1048077 77 
REP [Reproduction] • 20,000 1048018 77 
REP [Reproduction] • 4,800 1048025 77 
REP [Reproduction] • 9,500 1048026 77 

LC~o * > 15,000 1048035 77 
IMMlImmobilizatlon] 100,000 lU48074 77 
IM:M [ImmobilizatlOll] 100,000 1048075 77 

MOR [Mortality]" C ::1iQJ 1048024 77 

LC~o > 10,000 1048030 77 

LC:'iO 13,OCfJ 1048031 77 
LC~o • 11,000 1048032 77 

LC~o 7,500 1048(JM 77 

LC'~o 6,000 1048065 77 

LC~o 4,100 1048066 77 
LC50 * 6,400 1048029 77 

LC30 4,800 1048034 77 
LC50 > 10,000 1048037 77 
LC50 7,600 1048038 77 
LC50 3,700 104&1:'19 77 

LC'~o 3,900 1048040 77 

LC~u 4,800 1048041 77 

LC' 50 5,100 1048042 77 
LC~o 4,800 104R04J 77 

LC~o 4,100 1048044 77 

LC~o 3,800 1048045 77 
L("50 5,300 104&046 77 
LC50 3,90U 1048047 77 
LC50 3,600 1048048 77 

LC.IO 8,400 1048052 77 
T.C50 5,100 104&053 77 

LC'~o 8,500 1048069 77 
LC50 6,000 1048(]70 77 

LC' ~o 14,000 1048078 77 
LC.IO 9,400 1048071 77 
LC50 7,000 10481J72 77 

LC~o 6,400 1048073 77 
GRO [Growth] * 2U,82f1 1111781 91 

DVP [Development] • 20,820 I111n2 OJ 

22-Nov-96 



~'mi"lN'm' 
RDX (cont.) 

1,3,5-Trinitrobenzene 

Pesticide, (p.rjL) 
4,4'-DDT 

AQUJW 8.wkl 

Spo;:jcs 

Pllnefhales promelas; Fathead mumow 

Pimqilales promel.ts; Fathead minnow 

Pimefhales promdas; Fathead minnow 

Pimefha:es prome]as; Fathead minnow 

Pimerna:es prornelas; Falhead minnow 

PimCJilales promelas; Fathead minnow 

Plmernaies promela~, Fathead minnow 

Pimep11\le~ prumelas; Falhe<l.d minnow 

PlmepUlles promel.H; Fathead minnow 

Pime(i1a.ies promeias. Fdthead minnow 

rime~ttale~ prumclas; Fathead rrunnow 

Pimerhaies prornelas; F<l.thcad minnow 

Pimqtla1es promela;: Fathead minnow 

PirnejYtales promelas; Fathead IDlnnOW 

pimerhaies promelas. Fathead minnow 

PlffiCPlilks promelas: Fathead minnow 

Pimernll1cs promela~; Fathead mmnow 

l'imefh~les prome](I;: Fathead minnow 

PlmeJila1es promela~, Fathead mmnow 

Pllnefhille~ promclas; Fatheotd minnow 

PlmeplcJes prome1.1S; Fathead minnow 

Daphnia magna; Waler t1ea 

Daphnia magna, Water nell. 

Dilphma m[\gna; Waler llea 

Daphnia magna: W.tterllea. 

Ictalurus punctatus; Channel clltfish 

Lepomi. miY:cochirus; Bluegill 

Oncorhynchus myki~s, RaInbow trrn.t,don1l1dson Lroot 

Oncorhynchus mykiss, Rainbow troot,donaldson trrut 

Onl.-orhynchus myki~s; RalI1bow lrwt,donald~on trOOI 

Oncnrhrnchus mykis~, Rainbow trwl,donaldson troot 

Oncorhynchus myklss; RlIinbow lroot, don[\ldson troot 

Pimerh~1e~ promeb.s, Fathead minnow 

PimcIflaks prome1as, Fathead minnow 

PimejTtales promelas; Fathead mmnow 

PimeIflales promelas: Fathead minnow 

Pimep.liIles promelas, Fathead minnow 

Pimert1ll.1e~ promelas; Fathead ffimnow 

PlmqiJales promelas; Fathe"d minnow 

Sclenilstrum capricomuLuffi: Green algae 

Selt'llot~trumc(lpTi<;omutum; Green alg<>oe 

Selenastrumcapricornutum; Green algae 

Sdenastrurn capncomuturn, Grecr\ "lgae 

Acartia sp, C"lanoidcopepod 

AermeJ.;na pacItr:a; Slonetly 

ACrmelirIa paeilea, Stoneily 

Table A-1S 

AQUIRE Freshwater Toxicity Information 
Units = HfL 

Rem~dial InvesligatlOn 

Operable Unit 5, SIle:, 14 and 15 

Naval AIr Statim C'eci1Fie1d 

Jaeks_onVlllt:, Florida 

~=L A,o Eff~ct 

22MM 
33MM 
EGG 
15G,4-1-MM 

15G,44MM 
l5G,44MM 
60 D POST HATCH 

60 D POST HATCH 

60n POsr HATCH 

7 D POST HATCH 
7 D POST HATCH 

30 D POST l-IATCH 
30 D POST HATCH 

30 D POsr HATCH 

LOG,43MM 
EGGS 
IHPOST llATCH 

III POST HATCH 

7D POST HATCH 

LOG, 43 MM 
I.OG,43MM 

lSI LNSTAR 
<24 H 
<24H 
<24H 
49-64 MM, 148-359 G, 40-44 \VK 

29-40 M:M, 0 64-1.82 G. 20-36 WK 

35-40 MM, 0.67-095 G, 10-13 \VK 

63-83 MM, 398-928 G, 28-38 WK 

63-83 MM, 3.9g-928 G, 28-3~ WK 

63-83"MM, 3.98-9.28 G, 28-38 WK 

63-83 MM, 3 98-928 G, 28-3~ WK 

JUVENll_E 
NR 
JUVENll..E, 2.4 CM, 0,28 G 

39-43 MM, 0.91-151 G, 39-112 WK 

39-43 MM. 0.91-1.51 G, 39-112WK 

39-43 MM, 0,91-151 G, 39-112WK 

39-43 MM, 0 91-151 G, 39-112 WK 

NR 
NR 
NR 
NR 

MATURE 
NAIADS 
NAIAD; 2-2.5 CM 

7 

30D 
60D 
240D 
96H 
llD 
24H 
24H 
4811 
96H 
48H 
96l-l 
24H 
481-1 
96H 
9GH 
6D 
4BH 
96H 
24H 
2411 
48H 

48H 
48H 
21 D 
21D 
96H 
96H 
96 II 
nD 
IUD 
71 D 
71 D 
96H 
96H 
961-1 
96H 
10D 
32D 
32D 
5D 
5D 
5D 
5D 

24H 
25D 

96H 

MaR [Mortality] .. 

MaR [MortalIty]· 
REP [Reproduction] .. 

LC'50 
LC~o • 

LC50 • 
LC50 
LC'50 
LC50 
LC50 
LC'50 
LC50 
LC50 

LC~o 
LC~o 

LC'50 
LC50 
I C~o 
LC50 
LC30 

LC'50 

IMM [Immobihzatlon] 
LMM [Immobilization] 

REP [Reproduction 1 • 
REP [Reproduction] .. 

LC50 
LC''50 
LC'50 
LC~(j 

LC'50 
REP (Reproductionj" 

REP [Reproduction] .. 
LC50 
LC50 

LC'~o 
LC."iO 
LC'50 

REP [ReproductIOn]' 

REP [Reproduclion] * 
PGR [Popu!atlm growthl' 

PGR [Populatim growthl" 

FGR IPOPUiatICll growth]· 

PGR [Populatim growthl" 

LC'~O 

LC~o 

LC~o 

Etlen 
C'oncentration 

Lethal 
6,300 
6,300 

6,600 
5,2UO 

> lO,DOO 
11.000 
11,000 
11,000 
18,000 
3,800 

18,000 
16,000 
16,000 

5,800 
> 100,000 
> 100,000 

43,000 
> 32,000 

10,000 
5,800 

380 
850 
520 
430 
520 

1.030 
< 5,000 

1.100 
490 
460 

28 
76 

320 

Subi"'th"l 

6,300 

2,700 
2,980 

470 

750 

L-=: =:::i[] 
170 

L-=:~ 
12U 
960 

1,180 
< 100 
<100 

1048011 
1048012 
1048027 
1048028 
104M:133 
lU48049 
1048050 
1048051 
1048U54 
lO~8055 

1048056 
1048057 
1048058 
1048059 
104&160 
}O48061 
1048062 
1048063 
1048067 
104W68 

1001843 
1121700 
1121716 
1121717 
1121704 
11::!1701 
1121702 
1121705 
1121706 
1121710 
1121711 
1001804 
1020H6 
1071227 
1121703 
1121707 
1121708 
1121709 
1121712 
1121713 
11217J4 

1121715 

212658 

n221~ 

::! Hl5:!.8 

77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 

79 
83 
83 
83 
83 
83 
83 
83 
83 
83 
83 
79 
77 
83 
83 
83 
83 
83 
83 
83 

" 83 

88 
64 
65 

22-:'lov-9(, 



L ChonucolN.rno 

4,4' DDT (cont ) 

AQU_r-v:! 

Species 

Aerateuna pacifca; Stonefly 

AcnIleuria pacif~a, Stoncfly 

Acrrueuria pacil"'£a; Stone-fly 

Acrcneuria paci[cd; StoneLly 

Acrcneuria pacitca; Stonefly 

ACfUleuna pacl[J;a; Stone-fly 

Acrmeuri'l. pacif~a. Stonef1y 

Acrooeuria pacJfca; Stonefly 

Aede~ aegvpti; MosquIto 

Aedes aegypt!; Mosquito 

Aedes acgyptl; Mosquito 

Aedes aewpli, Mosquito 

Aedes acg.'ptl; Mosquito 

Aedes aeFYpli, MosquIto 

Aedes aegypti, Mosquito 

Aedescdntans; Mo~quilO 

Aedes cantans; Mosquito 

Aede~cantans. MosquIto 

Aedes sp; Mo~quilO 
Albumus albidus, Bleak 

Albumus alrurnus; Bleak 

Algae; Algae, phytoplankton, algal mat 

Algae, Algae, phytoplankton, algal mdt 

Algae: Algae, phytoplankton, algal mat 

Algae; AJgae. phytoplankton. algal mat 

Algae, Algae. phytoplankton, algal mal 

Amphidinium carterac; Dinon<l.gellatc 

AnguIlla rmtrata; Amerc,m cd 

Anguilla rostrala; Allierean eel 

AnguIlla rostrata; Ameri::an eel 

Anguilla roslrata: Ameri::an ed 

AnguIlla rostrata; Amer:can eel 

Anguilla rostrala; Ameri::an eel 

Anguilla vulgaris; Eel 

Anguilla vul~ris,Eel 

Anguilla vulgari.~, Eel 

Angu!lla VUlgaris; Eel 

Anopheles sp; Mosquito 

Anopheles stephenSl, Mosquito 

Anopheles stephensi; Mosquito 

Aplocheius lineatus; Killil1sh 

AplochdJS linearus; Killifl~h 

Ap!odmotus grunnlf.'Ils; .Freshwater drum 

Aquati:: com munlty; Aquati:: community 

Arctop~yche grandh; Caddlsfly 

Artemia <;alina, Brne shrimp 

Alternla salina; Brne shrimp 

Artemiasalina; Brne shrimp 

Arlemia salina; Brne shrimp 

Table A-1S 

AQUIRE Freshwater Toxicity Information 
UnilS=~ 

Remedial InvestlgaLlotl 

Operable UniL 5, Sites 14 find 15 

Naval Air StatlCTI Cecil Field 

Jachonvillc, Florida 

L Ag' IE'PO'U~' Eften 

NAIADS 30D 

NAIADS ZOD 

NAIAD, 2-2 5 CM 96H 

NAIADS 5D 

NArADS 10D 

NAIAD,2-25CM 4BH 

NAIADS 15D 

NAIAD, 2-25 CM 72H 

LARVAE, 2!'.'D INSTAR 0,193 II 

4TH INSTAR LARVAE • 24H 

LARVAE, 2ND INSTAR 1.93H 

LARVAE 96H 

4TH INS'l'AR LARVAB • 24H 

LARVAE, 2ND INSTAR 0.307H 

LARVAE, 2ND INSTAR D.14H 

LARVAE 24H 

LARVAE 48 H 

YOUNG, 4TH JNSTAR 72H 

NR 24H 

6eM 48H 

8CM 96H 

NR 28H 

NR to lOll 

NR 4H 

NR lOH 

NR 28H 

10000 CELLSiMt 1to17D 

NR 1H 

NR 1H 

56MM, a 18G 24 II 

56MM,O.18G 96H 

56MM,018G 48H 

5G 6H 

MATURE 9GH 

MATURE 96H 

MATURE 96H 

MATURE 96H 

LARVAE, MIXED MIC.KUFAUNA SPEC'If ZD 

4TH INSTAR LARVAE 24 Jl 

4TH INSTAR LARVAE 24H 

25-40MM S'l'DLENGTH 24H 

25-40:MM STD LENGTH 48H 

33G 9611 

MICROCOSM 2SD 

LARVAE 96H 

STHINSTAR 5H 

ADULT 5H 

3RDINSTAR .HI 

9THIN"STAR 5H 

blfect 
Concentration 

Lethal Sublethal 

LC50 72 

LC~o 84 211238 '4 

LC50 320 212667 64 

LCso 2,150 212238 64 

LC' 50 440 212238 64 

LC:iO 
2,200 212667 64 

LC~o 240 212238 64 

LC50 320 212667 64 

ET50 IMM 1,000 112929 54 

EC~oIMM 83 216367 93 

ET~o IMM 10 212929 54 

Le'50 216270 74 

BC~olMM 22 216867 93 

ET50 IMM ]00 212929 54 

Er~o IMM 10,000 212929 54 

LC~o -' 215162 79 

LC~o 4.2 215162 79 

LC100 20 215162 79 

IBTH lt07 21926CJ 72 

LD~o 21,500 310309 72 

LC~u 80 215185 79 

PSE 5 212223 72 

EC~o PSE 100 218926 73 

PSIl 1.000 212188 63 

EC~o PSE 100 21~926 73 

E~o PSE 55 218926 73 

lGR 80 219~7 72 

ENZ 50,000 219110 72 

FlIT 50,Om 219110 72 

LC~o 7 210628 70 

LC~o 4 210628 70 

Le' ~o 6 21fl628 70 

llEM,PHY 1,000 219110 72 

HEM,l'HY 3159711 83 

GRO 315978 83 

HEM,PHY 005 315978 83 

PHY 01 315978 83 

pop 70 3122n 83 

LC~o 282 312464 84 

LC~o 175 312164 84 

LC~o 1489 31101\1 82 

LC~o 122.8 311031 82 

LC~o 10 212009 66 

PO]' 10 Lo SOQ 213972 n 
LC50 175 210528 65 

EC'50 BbH 24 21811l.'i 58 

EC~o BEll 142 218105 58 

EC,~o BEII 105 211l11J5 58 

EC50 BEH 12 218105 58 
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I Chemical Name 

4,4'-DIff (cant.) 

AQU_FW8.wkl 

Specie~ 

Arternillsalina; Brne shnmp 
Artemia s~lina, Brile Shrimp 
Artemia salina; Brne shrimp 
Arthropoda~ Arthropod phylum 
Asellus brC'Vicaudus; Aqual~ sowbJg 
Asellus bre\llcaudus: Aquatr. sow1:ug 
Asellus brevicaudu~, Aquati; sowbug 
Asplanchna bri,¢ltwelli; Rotiler 
Aslaeus astacu~; European crayfish 
A~ldCU~ lcplodactylus, Cray1ish 
Balanm amphitene, Barnacle 

Balanus amphitrite: Barnacle 
Balanm improvisus: Barnacle 
Balanus improVlsm; Barnacle 
Balanus i:nprovisus; Barnacle 
Barros dorsa!!s, Two spot afr~an barb 
n,urus dorsalis: Two ~pol a['ri;an barb 
Bar1:u~ dorsalis; Two spot afr~an barb 

Bar1:us sophore, Two spol barb, d011ed barb 
Barytelphusa cunicularis; Crab 
Batytclpl'.usa CUnlcularis; Cra b 
Barytelpl".usa cunieularis; Crab 
Harytelphusa cuniculatis; Crab 
niomphalaria glabrat?; Sndil 
Biomphalalla gla brata: Sna]! 
Bosm.i.na longtrostn~, Wat~r Ilea 
Bosrnina longirostris: Water flea 
Branchmra so .... er~i; Oligcchaete 
Branehiura sower~l; Ohgochaete 
Branehiura sower~i, Oligcchaete 
Blanchiura sowerl¥i, OIigcchaclc 
Bula woodhousei fowleri. Fowler'~ load 
Buta woodhousei law]eri: Fowler's lOad 
Bufn woodhousei fowlen; Fowler'~ toad 
Callinectes sapldus, Biue cra b 
Callinectes sapidus: Blue crab 
Cancer magi~ter; DUllgcness or edible crab 
CdPi\eUa capJtata, POlych aete 
Caras~JUs auraUls; Goldt1sh 
eara;~ius auratl.ls: Goldfi~h 
Carass[ll\ auraUl,; Goldfish 
CarassnH aurahlS: r, 01(1I"i.,h 
Carassius aUlaUlS; Goldt1sh 
Carassiu; auralllS, Goldl1sh 
Carassiu, auratus, Goldfish 
Cara~~iu;; auratus; Goldl1sh 
CdfaSSruS auralUS: Goldfish 
Cara~~JUs auraUls, G o]dl1sh 
Carassrus aural.Us: G oldftsh 

Table A-15 
AQUIRE Freshwater Toxicity Information 

Units := Jq/L 

Remedial InvestigaLion 
Operable Unit 5, Sites l+md 15 

Naval Air Stat.im Cecil Field 
Jacksonvllle, Florida 

Ago "><pu,"" I En-eel 

TrllINSTAR 5H 
DRIDDEGG "H 
IffH INSTAR 5H 
NR 4811 
MATURE 96H 
NR 96H 
NR 24H 
<:=: ID 1211 
MATURE, 80-90MM, 22G 96H 
6.8G NR 
ADtiLl' 1 II • 

ADULT lH" 
CYPRIDS 24H* 
CYPRIDS 24H* 
CYl'RIDS 24H* 
6-~.5 eM, 0.52-0 59 G 96H 
6-8.5C'M,0.52-0590 24H 
6-8 5CM, 0.52-0.590 4811 
7.1-91 eM, 4.0-9 5 G 15D 
NR 7211 
NR 24H 
NR 48H 
NR 96H 
14-16MM SHELL DIAMETER 24H 
14-16:M:M SHELL DIAMETER 24H 
NEONATE, < 2411 48H 
NEONATE, < 24 H 48H 
NR 72H 
NR 72H 
NR 90D 
NR 72H 
TADPOLE, 28-35 D 96H 
TADPOLE,28-3."iD 4. H 
TADl'OLE,28-35D 24H 
JUVENIlE 24H 
JUVENIlE 48H 
ZOEA 96H 
NR 96H 
KR 48H 
2.72G 96H 
25G 5.9D 
25-6.0 CM 24H 
6CM 48H 
0.8G 96 II 
4.01 CM, 1.04G 48H 
19G 96H 
19-31 CM 96H 
1.OG 90H 
19-3'1 eM 96 H 

Effect 
Concentration 

Lethal Suble!hal 
EC~o BEH 12 218105 58 

HAT 10,000 216548 80 
BC~o DEH 28 218105 58 

LETH 200 219237 72 
LC50 4 210666 80 
LC_~o 4 210887 72 

LC~o 8.7 210887 72 
LC~o 2,21~ 312237 83 

LC~o 1 to 10 218297 77 
RSD 50 2189)8 73 
BBH 218645 74 
DEH 01 218645 74 
BBH 003 21794fl 74 
CLN 60,000 to 500,000 21794lJ 74 
BEH 1000000 2179-10 74 
L(,~o 48 216722 67 

LC~o 86 216722 67 
LC'5(} go 216122 67 

CEL, PHY 50 312352 85 
LCso 980 312'nO " LC~o 2,020 312790 " LC50 1,540 312790 87 
LC30 560 312790 87 
PHY 41,100 218797 73 
PRY 1,100 218'n7 73 

EC50 IMM 1.72 310658 " EC50 IMM 063 310658 84 
lliTH 4,000 212798 73 
LETH 4,000 212798 73 
MOR 4,000 212'n8 73 
MOR 4,000 212198 73 
LC50 1,000 212891 70 
LC50 1,500 2128Q1 70 
LC~o 2,400 212891 7U 

EC50 l'.QU 10 212188 63 
EC5()PQU 10 212188 63 
EC51J IM:M 1 1 21226-1 89 

LC50 > I,OlO 213785 91 
L(,~() 68 315192 67 
LCso Y.8 210851 75 
HEM 175 211\756 74 
LC50 160 313WU I'i.'i 

LD'iO 27,500 310309 72 
LC30 40 212rX19 66 
LC50 68 212682 69 
LC~o 180 212009 66 
BEB 10 2H528 7:' 
LC50 21 212009 66 
we 10 2190:)'i n 
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Table A-15 
AQUIRE Freshwater Toxicity Information 

Units = p..g/L 

Remedmi Investigation 
OpcHlb\e Unit 5, Sites 14 and 15 

Naval Alr Statim Cecil FIeld 
Jac.kson\fllle, Flonda 

Ago Ch,mi"lN,mo -I Sp~i" 
4,4' DDT (cont.) Caramus ;\UraLUs~ Gold"""d"'------------',oC<OO 

E'P0<"'o I 
_OCM 96R 

AQU_FW. 

Cdrassius auratus; Goldfish 
('ara~siu~ auratus; Goldfish 
Carassius auratus; G old!ish 

Carassn.l~ auralus; Goldfish 
Carassius auratus; G o\dfish 
Carassius auratus; Goldfish 
Carassius auratus, Goldtish 
Carassius aurilrus; Goldii~h 
Carassrus ~Unllus; Goldfish 
Carassius auratus, G oldlish 
C1lrassiu~ carassius; CruCJan carp 
Carassius sp; Carp 
Catla call.!; Catla 
ccrioctaphnia comuta; Water lka 
r:erim.\aphnia comuta; WaLer nea 
CeriodaphnllL retcuiata; Water flea 
Chaall<l punctatus; Snake-head catlish 
Channa pJllclaUlS; Snake-head caLlish 
Channa p:,mctanlS, Snake-head cattish 
Channa pune-tatus; Snake-head cdlt1sh 
Channa punclatus; Snake-head catfish 
C'haoborus sp; Phantom mIdge 
Chasmichlhys dohchognathus; Agohaze, goby 
Chasmichthys dolichognathus; Agohaze, gohy 
Chasffilchthys dolichognllthm, Agohaze, goby 
Chirmolnidae; Midge family 
Chirm.ornus riparius; MIdge 
Chirmomus Lentdns; Midge 
Chm:nornus tmtans; Midge 
Chirrnornus yoslumatsui; Midge 
Chlon:Ua sp; Green algae 
Chiarella sp; Green algae 
Chlurella vulga.ns; Green algae 
Chrysophyta; Diatoms, chrysophyte divisicn 
CipangopakJdma malleata;Mud snail 
Cirrhinus ffingala: Carp, hawk lhh 
ClfIhinus mrigala; Carp, hawk I1sh 
Claassenia sab.J\osa, SlcrJe11y 
Claasseni~ sal:xIloSd; Stmefly 
Claa~~enia sarulosa. Stcne!1y 
Clarias batrachus; Walking catfish 
Clarias batrachus; Walkingcalfish 
Clarins batrachus; Walking catfish 
Clarias batrachm; Walking catfish 
Coli~a ldlCiata; G ian! gourami 
Calisa fasciata; Giant gourarni 
Colisa i'asciala; Giant gourami 
Colisa fasciaLa, Giant gOUfaIDl 

2.5-6,0 eM 72H 
25-6.0 CM 48R 
NR 48H 
19-30CM 96R 
2.4G 96R 
NR 96 II 
2.4G 90R 
O.7G 96R 
250 SOD 
25G 96R 
25-50G 96H 
FRY 96R 
30 MM, FINGERLING 96 II 
MIX'TID MICROFAUNA SPECIES 2D 
<=lD 24H 
<=lD 24R 
1O-15CM 48R 
10-15CM 72R 
10-15 CM 96H 
10-15CM 24 II 
NR 24R 
JUVENILE 90R 
001-0U20 24R 
001-002G 24H 
0.01-0.02G 481-1 
LARVAE.9-11MM 24R 
4THINSfAR 24H 
2ND INSTAR, 10-14D 48R 
3RD-4TH INSTAR 24H 
LARVAE 24H* 
150000 CELLStML INITIAL CONC 100 
150000 CBLLSIMLINITIAL CONC 10D 
NR NR 
NR 4gB 
NR 48R 
FINGl::::RLh'lG.7 I eM 3.1 G 4B II 
30 MM, FLNGERLING 96H 
20-25MM 24 H 
20-25MM 48H 
20-25MM 9GH 
NR 72H 
NR 24R 
NR 48R 
NR 96H 
48-69MM 48R 
FINGERLING, 4.4 CM, 1.9 G 48R 
48-69MM 9611 
48-69MM 6R 

" 

Pftecl 
bffect Concentration 

LeIhai I Sublethal 

LC~o 13 
LC50 18 313000 os 
LC~o 32 31300u 65 

LETH 2,000 212m7 50 
LOe 10 ~18814 73 
LC50 32 212009 " LC~o 21 210610 70 

LC~o 27 212009 66 
LC50 35 212009 66 

HEM 17.5 218756 74 
LC50 76 212009 " LC~o 80 312999 75 
LC50 710 216270 74 
LC50 6,8UO 212.''>20 " pop 70 312237 83 
LC50 23 312237 83 

LC~o 44 312237 B3 
LC'IO 46 218:'171 72 

LC~o 29 218371 72 
I C~o 21.4 218371 72 
LC50 83 218371 72 

eEL, PHY 100 219363 71 
LC50 7.4 210666 80 
LC50 216128 76 
LC50 10 215128 76 
LC50 4.8 216128 76 
LC50 7465 217954 75 

EC~o IMM 4.7 216830 79 
LC50 217884 " EC50 IMM 19.5 2162ti7 74 

EC~o BBB 23 212687 79 
PGR 1.000 21tOO9 " !VR 600 2181139 62 

BIO,PHY 100 to 10.000 213306 87 
ABD 200 219237 72 
LC50 13,000 219158 72 
oxe 20 21B41J2 78 
LC50 6,400 21252D SO 
LC50 16 210889 " LC50 64 211'1889 68 
LC~o 3.5 2108S9 G8 
LC~o 42 311522 " LC50 18 311522 8·, 
LCso 85 311522 84 
LC_~o 175 311522 84 

EC~o IMM 132 218745 " OXC 20 218402 78 
EC30 Th1M 126 2H745 74 

nc~o IMM 162 2187,15 74 
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I Ch,mic,IN,mo Sp"'k' 

4.4' -DDT (conl ) Colisa fa'iCiata; Giant gourami 
Crangoll septemspmo~a; Sand shrimp 
Crangon lteptcmspinosa; Sand ,hrimp 
Crangon~epLeT115pinosa; Sand shrimp 
Crangon ~eplemspinoS<l; Sand shnmp 
Crangon septemspmoSti; Sand shrimp 
Cr1ll'lgun septc:rn.spinosa; Sand shrimp 
Crangon seplcmspinosa: Sand shrimp 
Crangon septcmspinosa, S.mU .lhmllp 
Cra,mslfea madrasensis; Oyster 
Cnssostrea madrasen~is: Oyster 
Crasso,lrea mddrascllsis; Oyster 
CraSSOS1Tta madrasensi.l; Oyster 
Cr;usostrea madr(lSenS1S; Oy.,Ler 

AQU_J7W8,wkl 

Crassostrea ~irgmica: Ameri:an or \'lgrnia oyster 
CraSSOS!i ~a virginica; Ameri::an or viginia oyster 
Cras~ostr~d virgn.lica; Amerkan or viginia oyster 
Crassostrea vHgrrllca; Ameri:an or viginl3 oyster 
C'ras,o,Lrea virginica: Amerran or V1r;inia oyster 
Crilhidia fasclculala, Flagellate 
Culaea inconstans: Brook ~lickleback 
Culex faL'gam, Mosquito 
Culcxpipims mole~tus; Mu~qutto 
Culex pipkm moleslus; MosqUIto 
Culex pirims molestus, Mosquito 
('uie:o: pi!=iens molestus; Mo"quilU 
CUlex pipem mo\e~tus; Mosquito 
Culex plpicrls mo1estu,; Mosquito 
CUlex plpims molcstus; Mosqulto 
Culcxpipiens quinquefdsciata: Mosquito 
Culex pipicns quinquefasclata: Mosquito 
Cu\exqulllque[a.<.eiatus: Mosquito 
Cu]e:-: qumquefasciarus, Mo~quilO 
cyclops sp: Cyciopuid capepod 
C)cJop~ sp: C)'CIopOld copepml 
C:yclotelll cl'}ptica; Diatom 
Cydotclla crYptic;!., Diatom 
C'ymaLogasLer aggregaw: Shiner pen:h 
Cymatogaster agp;regata: Shiner perc:h 
C)-Pfldop<;is ,..jdua; Ostmcod 
Cypridopsis vidu:c; Ostracod 
Cypridupsis vidua: Ostracod 
cypridopm \!ldua; Ostracod 
CypridopSlS vidua; Ostracod 
Cypndopsi~ vidua: Usuacod 
Cypridopsis vidua, Ostracod 
Cyprmodon VarlegaLUs; Sheepshead minnow 
Cyprinodon v,uiegalus; Shccpshead mmnow 
Cyprinodon varieg;nus, Shee]7.>head IIunnow 

Table A-I5 
AQUIRE Freshwater Toxicity Information 

UnitJ: = 1LrfI~ 

Remed]al InvestigatIOn 
Operable Unit 5, Sites 14 dIld 15 

N<lval Air Statim CccilFi~ld 
Jac~sonville, Florida 

Ag' 
I 
48-69MM 
20G 

I 
Et1't:cl 

Exposure EITcct Concentration I 
-----------"--c;-;,,-'---- Lethal r ~ublethal '''!.Il11''''! rllU)J 

150 24H 

26MM,0250 
2,00 

2.0G 
2,OG 

20G 
26 MM. 0250 
2,QG-

15-20MM 
15-20MM 

I5-20MM 
15-20MM 
15-20MM 
2.5-51 eM 
2MO 
2DLARVAE 
2Ma 
2.5-5.1 eM 
NR 
lOG 
LARVAE, 4TH L.~STAR STAGE 
4THINSTAR 
NR 
NR 
LARVAE 
LARVAE 
4THrnSTAR 
KR 
3RD-4TH TNSTAR LARVAE 
3RD-4I'H INSTAR LARVAE 
4TH INSTAR LARVAB 

3RD OR4THINSTAR LARVAE 
4THINSTARSTAGE 
MIXED MICROFAUNA Sl'ECIES 
!NIT CONe 50000 CELLS/ML 
mIT CONe snooD CELLS/ML 
48-1[}l MM, 1,2-11.00 
48-1~MM, 12-11.0G 
NR 
MAHJRE 
NR 
NR 
NR 
NR 
NR 
NR 
20-40MM 

M 

11 

21 II 
24H 
ISH 
96H 
20H 
ISH 
48H 
Hill 
nH 
96H 

120H 
Z4H 
48H 
96H 

lto48WK 
12D 

48WK 
96H 
NR 

9GB 

24H 
nH 
3D' 
3D' 
48H 
24H 
72 II 
3D' 
24H 
24 II 
24H 
24H 
24H 
2D 
OD 
6D 

D6H 
90H 
24H 
48H 
48 H 
48H 
24H 
24 H 
48 H 
24H 

O.5H· 
48 II 

~~50"··"· 

LC30 
LC~o 
Leso 
LC:,o 
LC~o 
LC50 
LC~o 
LCso 
LC~o 
LC50 
LC.-;o 
LC'so 
LC50 
GRO 

HIS,PRY 

LC~o 
GRO 
GRO 
ffiR 
LC50 
LC~o 

LC'IOO 
MOR 
MOR 
Leso 
LC~o 

Lewo 
MOll.. 
LCso 
Leso 
L~o 
LC:;o 

LC~o 
pop 

BMS 
BMS 
LC50 
LC:;o 
MOR 

E('50 IMM 
MOR 
MOR 
MaR 
MOR 
MOR 

EC~o EQU 
AVO 

LC~o 

09 
3 

1.1 
04 
1.8 
19 

1 
0.9 

1575 
9.36 
9,28 

2482 
16 19 

34 

G7 
180 

50 
250 
250 

7.2 
8.6 
50 

250 
100 

gO 

21 
22 

515 

045 
37 

250 

125 
63 

1,000 
03 

250 

5 

OG 

0.6 

9 
3.500 

70 

10 
20 

15 

1,000 
5 

215..\U9 
210627 
2154fl9 
215.j()9 

215409 
215409 
210627 
215409 
210276 
210276 
210276 
210276 
210276 
21218a 
210981 
212400 
210981 

212188 
218552 
212009 
312237 
215162 
215162 
215162 

215162 
215162 
215162 
215162 
219297 
219297 
210810 

311201 
312237 
312237 
310161 
310161 
210611 
210611 

218599 
210666 
218599 
218599 
211:;599 
218599 
21R509 

210807 
215145 
210B!J7 

80 
69 
80 
80 
80 
80 
69 
80 
89 
89 
89 
89 
89 

" 71 
79 
71 

63 
74 
66 
83 
79 
79 
79 
79 
79 
79 
79 
71 
71 
B8 
85 
83 
83 
84 

" 72 
72 

74 
so 
14 
74 
7·j 
74 
74 
65 
60 
65 
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ch'rnic,IN,me -I Sp~'" 
4,4'-DDT (cont.) Cyprinodon vanegatus; Sheepshead minnow 

Cyprinodon varieg, ... tu~, Sheepshead minnow 
CyprmodOnL!dae~ Klllifish, toprninnow family 
Cyprinu~ e!\fpio; Common, mirror, colored, carp 
Cyprinus carpio, ("ommon, mirror, colored, carp 
Cyprinus carpio; Common, mirror, colored, carp 
Cyprinus carpio; Common, mirror, colored, carp 
Cyprinus carpio, Common, mirror, colored, cup 
Cyprinus carpio; Common, mirror, colored, carp 
C'yprinus carpio, Common, mirror, colored, carp 
Cyprinus carpio; Common, mirror, colored, carp 
Cyprin us carpiO; Common, mirror, colored, carp 
Cyprmu~ ~arpiQ; Common, mirror. colored, carp 
Cyprinus carpio, Common, mlrror, colored, carp 
Cyprinu5 ~arpio; Common, mirror, colored, carp 
Cyprmus carpio, Common, mirror, colored, carp 
Cyprinus carpIO; Common, mirror, culored, carp 
C:yprinul carpio: Common, mirror, colored, carp 
Cyprmus carpio, ('ommon, mirror, colored, carp 
Cyprinus carplO; Common, lllrror, colored, carp 
Cyprinus carpio, Common, mirror, colored, carp 
Cyprinus carpio; Common, mirror, coJored, carp 
Cyprinus carpio~ Common, mirror, color~d, cdrp 
Daphnia carinata, Watel flea 
Daphllla carinata; Wr.t~r nell. 

Daphnia magn1\; Water flea 
Daphnia magna; Water (lea 
Daphnia magna; Watcr ner. 
Daphnia magna; Water Llea 
Daphnia magnd~ Water flea 
Daphnia magna; Water Llca 
Daphnia m<l.gna~ Water flea 
Daphnia magna; Water flea 
Daphnia magna; Water fl~a 
Daphnia magna, Water flea 
Daphnia magna, Wa,er flea 
Daphnia lllagrla; Water flea 
Daphnia magna; Water ned 
Daphnia magna; Water flea 
Daphnia magna; Wa ter flea 
Daphnia magna, Water flea 
DaphnIa magna; Water tle.a 
Daphnia magna~ Water flea 
Daphnia magna, Water flea 
DaphnIa m.tgna; Water Ilea 
Daphni~. magna; Water flea 
Daphnic. magna; Wat~r nea 
Daphma magna; Water t1ea 
Daphnia magna; Water nea 

AQU_~ 

Table A 15 
AQUIRE Freshwater Toxicity Information 

Units =I~~ 

RCInedI,,1 InVestigation 
OperahJe UIllt 5, Sites 14 md 15 

Naval AIr Statim cecitFleld 
Jacksonville, Florida 

L A,e I E'P"uce I TIlTed 

JlJVENILE 481-1 
JUVENIlE 24H 
ADULl', 13-15 eM 72U 
15G 96H 
0.6G 96H 
2.2G 96H 
NR 48H 
NR 6H 
08G 96H 
150 96H 
2.1G 96H 
15G 96H 
EGGS 96H 
4-5CM,1.1G 48H 
NR 96H 
NR 6H 
12-17CM,40-80G 6J{ 
EGGS 96H 
FRY 96H 
EGG 96H 
2.00 96 II 
2.5G 96H 
NR 6H 
2-25MMADULT 481-1 
2-Z.5MM ADULT 2'H 
NR 26H 
JUVENILlJ, 6-24 H 24H 
JUVENILE. 6-24 H 48 II 

< 24H "D 
JUVENILE, 6-24 II 24H 
<24H 14D 
ISr IN"STAR, < 24 H 26H 
<: 24H 48 H 
lSI' INSTAR, 9 UO 24H· 
1ST INsrAR 48H 
2-26 H ADULT 24H 
1ST fNSTAR, 9 UO 24H· 
JUVENIlE,6-24H 24H 
1ST INSTAR, 9 UO 2411 • 

NR '8H 
< 24H 241-1 

JUVENILE, 6-24 H 24H 
1ST lNSTAR, 9 UO 24H· 
JUVENIIE.6-24H 48H 
< 24H 48 H 
JUVENILE. 6-24 H 24 II 
JUVENIIE, 1-2MM, <24H 48H 
JUVENILE, 6-24 H 2411 
NR 96H 

12 

Ellect 
Concentration 

Lethal Subleth"l 
LC~o 5 
IRR 100 210646 

LETlI 500 212807 50 
ENZ 21 219265 72 

LC~o 212009 66 
LC50 9.2 212009 66 

LC~o 110 315192 67 
BID,PRY 50 311249 84 

LC.~o 6.9 212009 66 
ENZ 34 219265 72 

LC~o 113 212009 66 
ENZ 34 219265 72 
HAT 1,000 219629 70 
LC30 110 212682 6Q 

LC50 10 210610 70 
BIO,PRY 50 311249 84 

PHY 50 310912 85 
HAT 5,000 219629 70 
LC50 540 216270 7·1 
LC_~o 350 311812 86 
LCSQ 4 212009 66 

LC~o 12 212009 66 
BIO,PRY 50 311249 84 

EC50 JMM 12 215194 76 
ECso IMM 23 215194- 76 
EC'50 IMM 5.5 217984 66 
ECso IMM: 510 310871 8' 
EC~o IMM 1.1 310871 8' 

REP 0,5 2[5525 75 
ECso IMM 71 310871 84 

REP 075 215525 75 
LC~o • 44 212820 67 
MORL :::::Q:01J 2]~455 74 
MOR 8 219303 71 

EC~o IMM 47 210666 80 
EC30 IMM 6.5 215539 75 

MOR 200 219303 71 

EC'so IMM 0.5 31OR71 84 
MOR 50 219303 71 
LC50 266 313007 76 
LC5U 9 315291 75 

EC50 IMM 42 310871 84 
MOR 16 219303 71 

EC~o TMM 068 31OB71 84 

EC~o IMM 17 212076 79 
EC~o IM..M: 0.99 310871 S4 

EC~o lMM 1 08 2lJ554 or, 
Er~o IMM 98 31US71 B4 

LC~o 216270 74 

22-Nov-96 



, 

) 

Table A-1S 

AQUIRE Freshwater Toxicity Information 
UniLs := ,q¥L 

Remedial Inveslig<l.tion 

Operable UnitS, Site;; 14 and 1:) 

Naval Ail Statim Cecil Field 

Jacksonville, Floridll. 

~'m'''IN'm' 'roc'" Ag' I &pC'mL _____ _ ~ EOOc' 
EffecL COIlcentra lion 

_ Lethal I Sub'ethal 

4,4'-DDT (cont.) Daphnia magna, Water fiea H.JVENlLE,6 24 H 2411 BC,w IMM 1.3 

Daphnia lUagna; Water !lea 1ST INSTAR, 9 UG 24 H * MOR 1,100 

Daphma magna; Water ilea JUVENIlE, 1-2MM, <2411 48 H E(\o IMM 123 

Dapimia magn<l.; Water flea < 24 H 4~ H MOR 0.9 

Daphnm magna, Water ilea <24 H 14 D EC50 IMM 067 

Daphnia magna, Water nea 12 +/- 12 H 14 D EC~o IMM 0.61 

Dilphma magna; Water ilca <24 H 48 H LC~o 3 

D.tplUlia magna; Water l1ea <24 H 14 D REP 0.61 

Daphnia magna; Water t1ea JUVENILE, 1-2 MM, <24 H 48 H EC~o IMM 151 

Daphma magna: Water nea 1ST INSTAR, 9 va 24 II'" MOR 100 

Daphnia magna, Water flea JUVENILE, 1-2 MM. <24 H 4~ H EC~o IMM 1.13 

Daphnia :nagna, Water Ika < 24 I-I 48 H EC.~o IMM 1 1 

Daphnia magna, Water t1ea 12 +/- 12 H 14 D REP 0.5 

Daphnia magna; WaLer nea NH 26 H EC50 IMM 195 

Daphnia mil.gr1.t; Water flea JUVENILE, 1-2 MM, <24 H 481I EC50 IMM 1.2 

Dnphni.t pulex; Waler neil NEONATE, <24 H 4~ H EC~o IMM 11 

Daphma pulex, Water [lea ISrINSTAR 48 H EC50 IMM 0,36 

Daphnia pulex, Water flea FEMALE ADULT 311 LC50 
3,50n 

Daphma pulex, Waler !lea NR 48 H ECso IMM 2.61 

Daphma pulex; Water nea NEONATE, < 24 H 4~ H EC50 IMM 11 

D(lphnia pulex; WaLer t1ea NR 3 H LC.~o 3,500 

Ddphni(l sp, Water flea NR 48 H REP IOU 

Dendn1.Sler ('xcenlrcus; S(lnd dullar EMBRYO 72 H EC~o DVP >11,2 

Dlphllnomm(l crisum, W(lter Ilea MIXED MICROFAUNA SPECmS 2 D POP 70 

Diph(lIl050mi\ elVisum; Water fle(l <== 1 D 24 H LC~o 28 

Dlpter;;, Fly, mosquito, midge order NR 3 H * DRF 10toli 

Donax:cuneaLus, Marile hiV(llve ADULT, 20-2'i MM 72 H J'LT 1,000 

Don(lxcurre(l{lis; M.trhe bivalve ADUI T, 20-2.'. MM 72 H PRY 1,OOn 

Donaxcunedtus, Marne biV(live ADULT, 20-2') MM 9 D LETH 1,000 

D(lnaxcUlleatu~; Marne blV(llve ADULT, 20-2') MM ~ D axe 1,000 

Dunaile'la cuchlora;Grecn algae 150000 CELLSiML INITIAL CONC 10 D IDR 1,000 

Dunalieila euchlOf(l;Green algae 150000 CELLS!MLINITIAL CONe 10 D roR 60U 

Dun(lilella euchlora:Green (llpe NR 24 H l'SE 10 

Dunalkll(l tertlolecta; Green algae 10000 CELLS/ML 1 to 17 D roR 80 

Emlhania huxleyl: Coccolithophorid 10000 CELLSiML 1 to 11 D !DR en 

Ephemerella !'landis; Maylly NYMPH 96 II LC50 " 
Ephemeroplera: M<ly.fly order NR 25 H * DRF 10 to 11 

Eretes sti;licus; Beetle NR 24 H LC~o 35 

Ereles slbtlcU~: Beelle NR 48 II LC:.~o 21.5 

Esox luclu~, Northern pike 0,7 G 96 H LC50 2.7 

Esm.: lucius; Norlhem pike 05G 96 H LC~o 17 

Eu('~lilnus ~p, Ca\moid L'u}Jepod MATURF 24 H LC50 12 

Euplotes vannus~ Clli(lte NR 48 H REI' lO,O()'j 

Fundulus heterocIJLu5~ MumrTIlchog 55MM,20G 96 H L('50 5 

Fundulus heteroclitus; MUlUmichog 5 G 6 H I.Jl:iM 250 

Fundulus het~roc:lirus; Mummlchog 5G 2411 Ll!TIl 75Cl 

Fundulus heteroclillls: MUlumichog 55 MM, 20 G 24 H LC50 11 

Fundulusheteroc:lirus, Mummichog 5G 96 II MOR 25D 

Fundulus hel(,focIltu5; Mummlchug 4-5 CM 7 D RGN 10 

AQU_FW8,wkl 
13 

219303 71 

212554 90 

218455 74 

215525 75 

215525 75 

217884 86 

215525 75 

212554 90 

219303 71 
212554 90 

212076 79 

215525 75 

217984 66 
212554 90 

213283 88 

210888 66 
212682 69 

3106..-')8 84 

312730 87 

315192 67 
210666 8U 

2122ti4 so 
312231 83 

312237 83 

217381 61 

218286 79 

218286 79 
2182l:)6 79 

21821'6 79 

218039 62 
218[139 62 

219311J 71 
219047 72 

219[}l.7 72 

210528 65 
217381 61 

215132 78 

215182 78 

210666 80 
2120(1) 66 

212658 88 
215\112 75 

210(,28 70 

219110 72 

'211) 110 72 

210028 70 

219110 72 

318232- 75 

22-Nov-% 



Table A-I5 
AQUIRE Freshwater Toxicity Information 

Uilits = p.g!L 

Remedial In\'e~llgatlOn 
Operuble Unit 5, Sires 14;md 15 

Naval Air Stalicn CeeiIField 
Jac.ksonville, Florida 

Ag' ~k'IN'm' . Sp~'" . I 
4,4'-DDT (cant.) Fundulu,~ heteroeiltus: MummlChog 5G 

I ~ 
EIT"t 

Exposure Effect . Concentration ==.,--1 
. ~n' ___ ~L~'~th~'c.1 I sub:eilia,"l~~-'."~~, 

72H MOR 250 -
Fundulus~eteroclitus~ Mummichog ADULT 
Fundulu~ heteroclitus;Mummic:hog 50 
Fundulusheteroclitus, Mummichog 42 (36-45) MM 
.FundulusheLeroclitus~ Mummichog 5-10CM 
Fundulus heteroclitus ~ Mummlchog 5 G 
Fundulus heteroehtus. Mummichog 50 
Fundulus heleroclitus, Mummichog 5 G 
Fundulushcteroclitus; MUmmichog 50 
Fundulus heteroclitus~ Mummichog 4-5 CM 
FumlulusheteroclilUs~ Mummichog 5G 
Funduiusheleroelitus, MUmmlChog 42 (36-45) MM 
Fundulusheteroclttus~ Mummlchog 5G 
Fundulus heteroclitus, Mummichog 55 MM, 20 G 
Fundulusheleroclitus; Mummlchog 5G 
Fundulus heterochtm , MUmmichog ADULT 
Fundu\usheterochtus: Milmmichog 5 G 
Fundulus majahs; Stripe,d killifish 40 MM, 0 92G 
Fundulus ma1alis: Striped killHish 40MM,0.92G 
Fundulus ma jalJs, Striped killitish 40 MM, 0.92 G 
Fundulu~ similis, Lcngnose killifish JUVENIlE 
Fundulus simlli~; LUignose bllilish NR 
Fundulus silllilis; Lrngnose bllifish NR 
Fundulus sim!ll~: Lcngnose killilhh JUVENILE 
Gambusia aftims, Mo~quilofish NR 
Gambusia affmls, Mosqultofil'h NR 
Gambusia affmis; Mosquitofish FEMALE, 3 8-5.1 eM, 0 68-0.81 G 
GambUSl(l aL1inis, MOSqUllotiYl. NR 
Gambusia aflinls, Mmquitol1sh NR 
Gambu~ia aninis; Mosquilolish 1.8-4.8 eM 
Gambusia aftinls; MosqUltofish NR 
Gambusia aninis; Mo~quitofish NR 
Gambusia anini.~; Mosquitofish NR 
Gambu~ll\ amnis; Mosquitol1sh 19 G, 4.3 eM 
Gambusia aftirm, Mosquitol1sh 1.9G, 43 eM 
Gamhmia aninis; Mosquitol1sh FEMAlE, 3,8-51 eM, 0 68-0.81 G 
Gambu51a aflinis: Mosquitofi<h NR 
Gamhus:a affinls, Mosqultofish NR 
Gambusia aninis; Mosquitorish NR 

AQV_F't 14 

24H 
48H 
laD 

0,25H 
24H 
96H 
24H 
24H 
14D 
48H 
96H 
72 II 
,8H 

OH 
24H 
96H 
481-1 
24H 
96 II 
48H 
24H 
48H 
24H 
48 II 

14.5D 
48H 

13.4H 
24 II ~ 

24H 
48 H· 
BAH 

48 II 
24H 
96H 
96H 

24H· 
12.SH 
48 H· 

Le loo 
MOR 

LC.~o 
mO,l'HY 

lffiM 
MOR 
MOR 
MOR 
RGN 
MOR 

LC~o 
MOR 
LC50 
HbM 

LCo 
MOR 

LC~o 
LC30 
LC:'Io 
LC50 
LC~o 
LC30 
LC50 
LC:,\o 

LT:,\o 
LC:'Io 
LT50 

MOR 
MOR 
MOIl.. 

LT~o 
LC:,\o 

LC~o 
LC~u 
L(,.~o 

MOR 
LT:,\o 

MOR 

1,000 
250 
2.7 

25 
250 

75 

75 

75 

70 
75 
2 
3 

5,5 

28 
18 

55 
313 

60 
1,500 

2 

2 
2,500 

528 
560 

20 
40 
2 

1,0e1O 
2 

18,000 
75 

10 

250 

218806 
219110 
212814 
21948_~ 

219110 
219110 
219110 
219110 
218232 
219110 
212814 
219110 
210628 
219110 
218806 
:219110 
21062~ 

210628 
210628 
212188 
210807 
210807 
212188 
215494 
216978 
2111568 
216978 
212128 
219006 
212128 
216978 
215494 
211'';038 
216038 

210568 
212128 
216978 

212128 

72 
70 
81 
72 
72 
72 
72 
75 

72 
70 

72 
70 
72 
72 
72 
70 
70 
70 
63 
65 
os 
63 

73 
77 

8" 
77 
61 
72 
61 
77 

73 
70 
70 
80 
61 

77 
61 

22-No\-9iJ 



I Ch'mic,IN,me 

4,4'-DDT (("Ollt) 

AQU]W8,wk1 

species 

Gambusia aftinis; Mmquitotish 
Gambusia afGnis; Mosqullon~ 
Gambusl~ ~lTmls; Mosquitofish 
Garnbusla al1inls, Mosquitoflm 
Gambusia alTmis; Mosquitoflsh 
Garnbusia aftinis, Mo~quitLJflsh 
Gambusla allinis; Mosquitofish 
Gambusia alTmis; MO~4.uitotish 
G~rnbusia al1inis; Mosquito!1sh. 
Gambusia afrmis; Mosquitofish 
Gambusla aftuus, Mosquitoflsh 
Gambuslll aflirllS, Mosquitolish. 
Garnbusia aflinis; Mosquitotlsh 
Gambusia aninis, MOSqUllofish 
Gambusia affml~, MosqUltolish 
Gamhusia at1inis; Mosquitolhh 
Gambusia aOinis; Mosquitofish 
Gambusia alTmls, MosqUltotlm 
Gambum allinls; Mosquitotlsh 
Garnbusia at1inis; Mosquitotlsh 
Gambusia alTmis; Mosquilofish 
Gambusia afrmi~, Mosquilofish 
Garnhusia affmis; Mosquitollsh 
Gambusil afrmis; MosquitofiltJ 
Gambush a[fml~, Mosquilolish 
GalUbuSJa al1inis; MOSqUltofish 
Gd.mbum at1inis; MmqUltofish 
Garnbusia atTnl1S; MOSqullolish 
Gambusia amrllS, Mosquitofish 
Gammarus mlebem; Scud 
Gamrnarus t·d.~iatu.: Scud 
Gammarus fa'Ciatu~; Scud 
Gamrnaru~ fa~iatu5; Scud 
Gammarus fa!Ciatm; Scud 
Gammarus fas:;iatus; Scud 
Gamlllarus fa'Ciatus; Scud 
Gammarus fas::.iatus, Scud 
Gammaru~ fa!Ciatus; Scud 
Gammarus fa3::ialm; Scud 
Gammarus fa'CllItus; SCud 
GamrnaruS fa!Cmtus, Scud 
Gammar'" r,<,'cbuus: Scud 
Gammarus lacu~lri~; Scud 
Gammarus lacustris, Scud 
Gammarm lacustris, Scud 
Gd.rrunarus lacustris; Scud 
Gammarus !;JCustris: SCud 
Garnruarus lacuslris, Scud 
Gamma~us lacustris; Scud 

Table A-1S 
AQUTRE FreshwaLer Toxicity Information 

Units = Ill/L 

Remedial Inve~ligation 
Oper.tbk Uail.:>, Sites Hand 15 

Naval Air Statim Cecil Field 
JackSQllvilie. Florida 

Ag' ~ Eftect 

NR 13H 
NR 24H* 
FRY. 2 06 eM, 222MG, BEHERASTRAIN 96H 
NR 96H* 
NR 48 H 
1.9G, 4.3 eM 48H 

NR D17H 
NR 231-1 

95 q1> MATURE FEMAJES O.67H 

NR BAIl 
NR 24H 
i'EMAlE, 3.8-5.1 eM, 0 68-0 81 G 7211 
NR 48H 
20-5.8 eM 9GH 
NR 24H* 
FRY, 2 06 eM, 222 MG 24H 
NR 4811 • 

FRY, 2.06 eM. 222MG 24H 

NR 2411 
NR 14.2D 
NR 48H 
FEMAlE, 3.8-5.1 CM, 0 68-IUI G 24H 

NR 24H* 

O.5G 96H 
NH 4~H* 

FRY, 2.06 CM, 222hlG, UEHERA STRAm 96H 
95 % MATURE FEMALES 067H 
1,8-4.8 CM 24H 
NR nIl * 
ADULT, 50-80 MG 72R 
NR 48H 
NR 2UI 

NR 96H 
NR 96H 

NR 24H 
NR 24 II 
KR 5D 
NR 48U 
NR 5D 

NR 5D 
NR "H 
NR 96H 
2 MONTH OLD 48H 
2MO 24H 
2 MONTH OLD 24H 
2 MONTH OLD 96H 

MATURE 96H 
1 MONTH OLD 24H 
NR 96R 

Effect 
COllcentratwn 

Leilial !Sublethal 
~----

LT~O 500 
MOR 2 212128 

LC~o 9.87 3130]9 " MOR 05 212128 61 

LC~o 43 215494 73 

LC_~o 46 216038 70 

ENZ 40,000 211212 7B 

LTSO 100 216918 77 

ENZ 3 219148 72 

LT50 2,000 216978 77 
MOR 2 212128 61 

LC50 55 210568 8U 

MOR 2 212118 61 

LC~o 0.45 216033 77 
MOR 2 212128 61 

LC~O 5858 313009 86 
MOR 2 21212!! 61 

LC~o 22.74 313009 86 

MOR 0.5 21212R 61 

LT50 20 216978 77 

MOH 0.5 212128 61 
LC50 70 210568 80 
MOR 0.5 212128 61 

LC~o 27 210942 72 
MaR 0~5 212128 61 

LC~o 27,69 313009 " ENZ 219148 72 

MOR 5 2I9Cf.16 72 
MOR 0.5 212128 61 
PHY 35 218132 75 

LC~o 210887 72 

Lr:~o 15 210887 72 

LC~o 32 210948 72 
LC50 3~2 21UI%7 72 

LCso 11 210887 72 
LCso 42 210887 72 

LCso O~6 210887 72 
LC5!1 3 1 210887 72 

Lr:so 032 2101%7 72 

LC50 0.6 210948 72 
LCso 0~8 210887 72 

LC~o 18 2108.87 72 
lC50 21 210885 69 

LCso 12 210885 69 

LC~o 4.7 2]0/'.85 69 
LCso 2111&";5 69 

LC'.~o 1 2106(,(, so 
LC'~o 14 211J885 69 

LCsn 9 212004 M 

22-Nov-~6 



L Ch,mi"lN,me I Spock' 

4,4'-DDT (cant.) Garnmarus \acustris; Scud 
Gammarus lacustris; Scud 
Gammarus lacustns; Scud 
Uammarm lacustris; Scud 

AQUJV 

Gasterosteus acu\eatus; Three spine stl<:kleback 
Gasterost~~ aculclltus; Three spine stckleback 
Gasterosleus C\Culeatlls; Thre,e spine sIck leback 
Gastero~lrus acu\ealUs;Three spine sti:kleback 
Gasterosteus aculeaUls: Three spine sti::.klcback 
GasLerosteus l'ICu\eatus, Three spine stcklebdCk 
Gasterosteus acule.arus; Three spme st£klehack 
GasterosleUs aculeatus; Three spine sti:kleh1lCk 
Guella puncLala; Green fish 
Glrella pllllctata. Green llsh 
Girella punctata, Green J1~h 
Gire111L punctala; Green fish 
Halodule umnervis. Macruphytc 
HalophiJa ovalis; Ma.crophyte 
HemitfJpLerus americanus; Sea raVen 
Hc.sperophylax sp; Caddist1y 
Hesperopllylax sp; CaddisIly 
lleterocypris incongruens, Ostracod 
Heterccypns incongrucns; Ostracod 
Hetero::ypris incongruens; Ostracod 
Hetcrocypris mcongruens, O~Lracod 
l-IeteroJXleuste,s fossili~, Indidll catlish 
HctcroJDemLes fossilis, Indian cattlsh 
Heterop:leustes fos~!lh; Indhn catlish 
lleteroJDeustes fossilis; Indl.tll catfish 
Homarus ameri:anus; Amerran lobster 
Homarus amcrbmus; Amercan lobster 
Hydropsyche caUfomica; ('addlsl1i 
Hydrop!O}'che rnorosa; Caddistly 
Hydropsyche morosa, Caddisfly 
Hydrop~)'che morosa; Caddlst1y 
Hydropsyche morosa; Caddis!1y 
IIydropsyche moco''''; Caddistly 
Ilydropsyche morosa, Caddlstly 
Hyurops)'che morma; Caddisfly 
Hydropsyche morosa; Caddis!ly 
Hydropsyche morosa; Caddist1y 
IIydrop'YLhe morosa; ('addisf1y 
Hydropsyche morosa; Caddisfly 
Hydropsychc morosa, Caddisf1y 
Hydropsyche morosa; Cadd]sl1y 
Hydropsyche morosa; CaddisHy 
HydlOpsyche morosa; Caddis!ly 
Hydropsyche morosa; Caddisfly 
nydrop~he mocosa; Caddisfly 

Table A-I5 
AQUIRE Freshwater Toxicity Information 

Units = ,!.r}L 

Rcmedhll InvestigatIOn 
Oper(l.ble Unit 5, Sites 14 and 15 

Naval Air SLatim Cecil Field 
Jacksonville, Florida -r- I 1-- EITed I AQUIRE 

I Age _Losure Etleet r 
2 MONTH OLD ------ 24H L,_ ." 
AA %H ~ ~'O 
3 MONTH OLD 24 H L\ ·~o 
2 MONTH OLD 24H LC50 7.6 210885 
22-44MM, 0.38-0 77G 24H LCSO 18 210522 
22-44 MM, 0.38-0 77 G 96 H LC~o 115 210522 
22-44 MM, 0 38-0.77 G 961-1 LC50 18 210522 
22-44MM,0,38-0.77G 72H LCso 145 210522 
22-44MM,038-0,77G 72H LC50 185 210522 
22-44MM,0,38-0.77G 24 H L(,so 22 210522 
22-44MM,0.38-0.77G 48 H LC50 21 210522 
22-44MM,038-077G 48H LCso 15 210522 
o 15-0 24G 24 H LC~o 6.' 216128 
° 15-0.24G 48H LC:iO 7 216128 
0.15-024U 24H LC,o 72 216128 
0.15-0.240 48 H LC50 216128 
2-3GFRESHWf 6H PSE 50 310569 
2-3G FRESIIWT 6H PSb 50 310,"169 

AA ~H ENZ 1,000 219361 
LARVAE 0.25H IETII 15,om 31507'1 
LARVAE 025H MaR 15,000 315rr7y 
ADULT 48H LBTH 5.000 218599 
ADULT 481-1 MOR 100 218599 
ADULT 24H MOR 5,000 218599 
ADULT 24H MOR 100 218599 
198-220CM,40-.'i7G 96H LCso 2.950 3124M 
19,8-220CM,40-57G l1D HDM, PIIY 500 312480 
198-22.0CM,40-57G 72 II LC':iO 3,020 312480 
198-22.0CM,40-57G 48H LCso 3,550 312480 
NR 0.17 H BIO,PRY 1,100 212818 
NR 0.17 H BIG, PRY 3500 212818 
LARVAE 96H LC~o 48 210528 
LARVAE, 42MO 6H ]JC50 IMM 50 212~22 

LARVAE, 25MG GH EC50 IMM 50 212822 
LARVAE, 32.5MG 40H ET50 IMM 20 212822 
LARVAE, 19 OMG 6 H ET50 IMM 20 212822 
LARVAE, 42 MG 3 H EC50 IMM 70 212822 
LARVAE, 25MG 6H· 12C~o IMM 250 2121122 
LARVAE, 42MG 6H* ECso IMM 50 212822 
LARVAE, 25MG GH· B('50 IMM 100 212822 
LARVAE, 40 MG 6 H EC50 IMM 40 212822 
LARVAE,25MG 31{ 12C50 lMM 40 212822 
LARVAE,40MG 6l-{ EC50 JMM 20 2]2822 
LARVAE,25MG 3H ECsu IMM 90 212822 
LARVAE,325MG 9H ET~o IMM lUO 2121\22 
LARVAE,40MG 611 ECso IMM 30 212B22 
LARVAE,40MG (iH EC50 IMM 60 212822 
LARVAE,25MG 3H bC50 ThfM 500 212822 
LARVAE, 25 MG 6 H T]C50 LMM 150 212812 
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Table A-IS 
AQUIRE Fre!!Ohwatcr Toxicity Information 

Units = fllIL 

Rem~dlal Invcsllg"dLio[l 
0p~'ra ble Unit 5, Sites 14 and 15 

Naval AirStdtiUll Cecil Fkld 

1_' "'~<on"'ll', Flond, 

ChemicalNarne Species Ag' F:~I 
4.4' nf1T (conl) Hydropsyche morasa, CaddlsfIy 

Hydropsyche murosa; Caddlsf1y 
Hydropsyehe morasa, ('addl~fly 
Hydropsyehe morasa: Caddisr1y 
Hydropsyche morasa; C'addidly 
Hydropsyche morosa; Caddisily 
Hydropsyche moro~a; Caddistly 
Hydropsyche morosa; Caddisfly 
Hydropsyche fOCUTvata; CaddisOy 
Hydropsyche ro:;urvata, Caddl~r1y 
Hydropsychc recurvata; ('addls~ 
Hydropsyche ro:;urvata; Caddld\, 
Hydropsychc rccurvata; CaddisOy 
Hydropsyche recurvala; Caddi>t~ 
Ilydrop5}'che recurvata; CaddlsQi 
Hydropsyche recurvata; CaddisOy 
Hydrop;:yche ra:urvata; Caddis!~ 
Hydropsychc recurvata; Caddisfly 
Hydropsyche recurvaLa, ('addisl~ 
Hydrop~yehe recUrV<Ila; Caddislly 
Hydropryche recuTv .... La. CaddisQ,r 
IIydropsyche recurmta, Caddi~1ly 
Hydrup~1'che rccurvata, Caddislly 
Hydropsyche sp; Caddislly 
Hydropsy,~he sp, C'addisfly 

AQU_FWB,wkl 

IctaluDI~ :nelas; Black bullhead 
Ictalurus melas; Black hlllhead 
IcLalurus ;ne\as; Black bJllhead 
Ictalurus melas; Black b..tllhead 
Ict,.tlurus meta,; :mack l::ullhead 
Ictaluru~ melas, m .... ck bJllhead 
lct<llurus ~lUnCtatllS; C'hilnnel cal!i<;h 
IctaitlDls ~lUncLatll~, Channel catfish 
Ictalurus :;lUllctarus; C'hannelcatfish 
Ictalurus !lUnCLdtus; ChalUlcl c<lrfish 
1ctalurus ,lUnctarus; Channe[caLlish 
IClalurus punctarus; Channelcatlish 
IClalurus punctatus; Chdnm:lc!l.tllsh 
lclalurus punctarus; Channel catlish 
IClalurus punctatm, ("hanneicatllsh 
IcL .... lurus punctatus; Channel catfish 
IctlOruS cyprmellus; Bigmouth lxIffalo 
lndonaiac:aerulea; Umooid clam 
Indoplanorbis exustus: Snail 
!schnura verti::alis, Darru.eU1y 
!soperla sp: StCl1eny 
Kateiysia 0plma; Marine bivdlve 
Katciysia opima: Marme bivalve 
Katelysl<i opima; MarnlC biV<\lve 

LARVAE,40MG 
LARVAE,25MG 
LARVAE, 25 MG 
LARVAE,4UMG 
LARVAE,25MG 
LARVAE, 19.0 MG 
LARVAE,25MG 
LARVAE. 25MG 
IARVAE,25MG 
LARVAE,25MG 
LARVAE,25MG 
LARVAE,25MG 
LARVAE,25MG 
LARVAE, 25 MG 
LARVAE,25MG 
LARVAE,25MG 
LARVAE,25MG 
LAHVAE.25MG 
LARVAE,25MG 
LARVAE,25MG 
LARVAE,25MG 
LARVAE,25MG 
LARVAE,25MG 
LARVAE 
LARVAE 
1.2G 
21G 
24G 

NR 
22G 
2.3G 
NR 
100G 
20G 
298G 
15G 
43 (39-46) MM, 0.5 (0.4-0 6)G 
86.5G,194.6MM 
43, (39-46) MM. 0.5 (0.4-0 6)G 
43 (39-46):M}..f, 0.5 (0.4-0 6)G 
19 G 
ADULT 
ADULT,55-65M..\f 
NR 
NR 
JUVENILE 
10-15:M}..f 
ADULT, 25-30:M}..f 
lO-lSMM 

3 

611 
6Ho 
OHo 

6H 
6H 
2H 
6H 
311 
6H 

24H* 
OHo 

6H 
3H 
3H 
3II 
3H 

6M" 
011 

24H" 
24H* 

6H 
3H 
6H 

025H 
U,25H 

96H 
9GH 
96H 
96H 
96H 
96H 
9GH 
24H 
9611 
96H 
96 I-I 
96H 
96H 
48 II 
24H 
96H 
45D 
72H 
48H 
96H 
96H 
24H 
72H 
96B 

Effect 

ECSO IMM 
ECsoIMM 
EC50 IMM 

EC'50 IMM 
FC~o IMM 
ETSO IMM 
EC~o IMM 
ECSO lMM 

EC50 IMM 
BC'50 IMM 
EC~O IMM 
EC50 IMM 
ECso IM:M 
EC:,>!) lMM 
E('30 JMM 
EC50 IMM 

EC~oNM 

E(,SO JMM 

ECso IMM 
ECso IM:M 
ReSu IMM 
EC50 IMM 
ECSO IMM 

lliTlI 
MOR 

LC:,>O 
LC:,>o 
LCso 
LC:,)o 
LC~O 
LC~O 
LC50 
LC:,>O 
L("50 

LC'so 
LC50 
LeSo 
BEH 
I.Cso 
LC:,)o 
LC~o 

MOR 
LT~o 
LCSO 
LesO 
LC50 
U:SO 
FLT 

LC~o 

Letha_l ___ 

15,000 
15.000 

4.8 

42 
235 

5 
20 
17 
16 
34 

175 
135 
215 
33 

41 

49 
17.5 

1.000 
1,000 

5500 
56 

12 
16.48 

13 19 

20 
50 212822 72 
50 212822 72 
20 212822 72 

250 212~22 72 
100 212822 72 
50 212822 72 
90 212822 72 
60 212822 72 
40 2J2822 72 
40 212822 72 

30 212822 72 
l.OUO 212822 72 

10 212822 72 
1.000 212822 72 

100 212822 12 
20 212822 72 
60 212822 72 

300 212822 72 
400 212822 72 
500 212822 72 

90 212~22 72 
ISO 212822 12 

315079 49 
315079 49 
210666 80 
212009 66 
212009 6b 
210610 70 
212m9 66 

212009 66 
210610 70 
210942 72 
212009 66 

210851 75 
210666 80 
2181)48 65 

10 218528 73 
218048 65 
218048 65 
212009 66 
2]2807 50 
218286 70 
219151'1 72 
210948 72 
210666 '0 
210276 89 

1,000 218286 99 
21U276 " 

22-N()v-QI) 



Table A-15 

AQUIRE Freshwater Toxicity Information 
Units = pt,/L 

Rcmedlal Invcstig;;t!on 

OpeT.tble Vl1lt 5, Sites 14 and 15 

Naval Air Staticl1 ('ecil Field 

Jacksonville, Florida 

I eh'mi"IN,m. E"P'''"'' I I 
Effect y,:] 

Specie. Age ELrect Concentration 01 

I Lelh1l1 Sublethal Publication 

4,4'-DDT (cant) KlIlelysia op!ma, Marine bivalve ADULT,2S-30l'JM 80H MOR 1,000 79 

Katelys!a opima; Manne bivalve 10-1SMM 72H LC~o 14.62 210276 89 

Katelysia opima; Marine bivdlve 10-15MM 120H LC~o 1105 210276 89 

Kately~i.t opima;Marine bivalve ADULT, 25-30 MM 72H axe 1.000 21821\6 79 

Katelysia opima, Marine bivalve ADULT,2S-30:MM nH PllY 1,000 218286 79 

Katelysia opima; Manne bivalve 10-15MM 48H LC50 IS.78 210276 89 

Kuhlia sandvicensis; Aholeho1e 1.49 G, 4.3 CM 4'H L('50 63 216mB 10 

Kuhha sandvicenm, Aholehole 1.49G,43CM 96H LC~I} 3.9 216038 70 

Kuhlia sandvicensis; Aholehole 1.49 G, 4.3 CM 24 II L('50 12 216038 70 

Labeo rdlita. Rohu 30MM, FINGERLING 96H LC:;o 6,400 212520 86 

Lareo rooita; Rohu FINGERLING, S.9 ('M, 1.9 G 48H OXC 20 21~402 78 

LeimtomLlS xanthuru~; Spot JUVENIlE 24H LC~o 5 21064-6 64 

Lciostoml.ls xanthurus, Spot JUVENILE 48H LC50 2 210646 64 

Lepomis cyanellus; G rem ~untish 1.10 96H LC50 0.7 212009 66 

Lepomis cyanellus, Grew sunfish l.4G 96H LC~o 39 212009 66 

J"epomis cyanellus; Grem suntish 0.70 9611 LCso 4.4 212009 66 

Lepomis ~yanellus; Green sun [ish 0.80 96H LC:;o 5 212009 66 

Leporru~cyancl1us; Oreal. sunfish lOG 96H L(,~o 3 212009 66 

Lepomiscyan('lIu~, Greal. sunfish 0.70 96H LC~o 28 212009 66 

Lepom!scyanellus; Grem suntish 08G 96H LC50 6.4 212009 66 

Leporrllsc:yanelIus; Green sunlish 080 96H LC50 36 212009 66 

Lepomlsgibbosus; Pumpk.inseed 14G 96H LC~o 6.7 212009 66 

Lepomis glbhosus, Pumpkinseed 1.30 96H LCso 36 212009 66 

L('pombgibbosus; Pumpkinseed 1.3G 96H LC~O 2.8 21200'1 GO 

Lepom!s gibbosus; Pumpkinseed 14G 96H L(;50 7.5 212009 66 

Lepomisgibbosus, Pumpkinseed 1.30 96H LC~o 1 8 212009 66 

Lepom!s macroc.hirus; muegill I3G 96H L('50 7 212009 66 

LepOIUls maercchirus~ Bluegill 42MM,O.8G 24 H LC'50 16.5 313045 71 

Lepom!> macrcchirus, Bluegill 2SCM 96H LC.~o 0.2to 10 218343 71 

Lepomis macroch!rus; BluegiU 38 (35-42) MM, 0 6 (0 5-0 8) G 24 II LC50 84 2111()1.8 65 

L('pomis ruacrochirus; BluegJll l.lG 96H LC~o 
212009 66 

Lepomis macrcchirus; mueglil 06G 9611 LC50 1.7 212009 66 

Lepomh macrochirus; BluegLll 2SCM 8D ]DC o UU8 218343 71 

Lepomi. macrcchlrus, Bluegill 0.6G 9611 LC'SO 43 2120]9 66 

Lepomi~ macroch!rus; Blu('glll 2.5-5.0 CM 48H LC50 3.3 313000 65 

Lepom!, macrcchirus; Bluegill 4:JMM,0.80 4811 LC50 135 3 J 1015 71 

Lepomh ruacrcchirus~ Bluegill 3 g-fj 4 eM, 1.0-20 G 96H LCso 8.8 2109% 59 

Leporru, macroc.hirul, Bluegill 026G; < 1 YbAR 96H LC.~o 
212076 79 

J.epomis macrcchirus; Bluegill NR 96H L(,SO 2106H1 70 

Lepomis maeroxhirus; Bluegill 050 96H LC50 7 210942 72 

Leporuis macrochirus; Bluegill ADULT, 13-15 CM 7WK LETH Sao 212807 50 

Lepomil macrcch!rus; Bluegill 2.5-S0CM nH LC~o 3 313000 65 

tepomis macrcchirus. Bluegill 1.0G 9611 L(' 50 2.' 212o:J9 66 

Lepomls m~crcch)rus; Bluegill 1.2G 96H LC~o 94 212009 66 

Lep om!1 m~croxhiro~; Bluegill ADULTS, 13-15 CM 7WK MOR 200 212807 50 

Lepomis macrcchirus; Bluegill 0.80 96H LC~O 1.2 21Z1Jl9 66 

Lepomis maeroxhirus; Bluegill FINGERLING, 5-7.6 CM 7WK LETH 100 212807 50 

Lepomis macrcdurus, Bluegill 06G 96H L(,~O 7 212009 66 

Lepomis macrcchlrus; Bluegill ADULT 45D MOR 1,OQU 2128{)7 50 

( 
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Table A-15 
AQUIRE Freshwater Toxicity Information 

Unill := IJrIL 

Rerm:dhli Illvesllg{l.llOD 

Operable UDll5, SItes 14 and 15 
Na~-dl Au St(ltim ("edl Field 

Jachonville, Flonda _ 
E11'ect 

Age ~ure 
I I _ L~XPlJ: I I J"t:UHIl 

ChemlcalNarne Species Effect Concentration -. 
Sublethal 

4,4' DDT (conl.) Lepomis macrcchirus~ Bluegill 2.5 5.0 eM 96 H LC~o ".7 
Lepomi~ nacrcchirus, Bluegill 150 96 H LC~o 

Lepomis macrcchirus, Bluegill 0.26 G ~ < 1 YEAR 96 H LC~o 
8.' 
3.4 

Lepomis macrcchirus; Bluegill 38 (35-42) MM. 0.6 (05-0 8) G 48 H LC~n 

Lepomis rnacrochirus; Bluegill 05G 96 H LC;o 2.2 
Leporni1 macrochirus; Bluegill 38 (35-42) MM, 0.6 (0 5-0 8) G 96 H LC~o 47 
Lepomis macrochirus; Blueglll 1 [G 96 II LC~o 36 
Lepomls rnacrcchlrus; Bluegill NR 96 H LD~o 

Lepomls macrcchirus, Bluegill 25-5,0 eM 24 H LC'~o 
21 
10 

Lepomls macrochirus; Bluegill 0,5 G, 35-45 M:M 96 H LC~o 29 
Lepomis rnacrcchirus, Bluegill 0.9 G 96 H LC50 4G 

Lepomis macrochirus; Bluegill 3.1\-6.4 eM, 1 0-20 G 96 H LC~o 6.4 
Lepomis ffiacrcchirm; Bluegill 42 MM, 0.8 G 96 H LC~o 

Lepomis mawxhirus, Bluegill 38-6.4 CM, 1.0-20 G 96 H LC~o 
Lepomis mega.lotls; Lrngearsunfhh lOG 96 H LC~o 

125 
16 

4.9 
Lepomls mcgalotis, Lmgearsunfish lOG 96 H LC.~o 125 
Lcpomis mu;rolophus; Redear sunfish NR 9611 LCso 5 
Leunsth~s tenuls, Califomia grunion FRY 51 D * LETH 100 

LimilIlda fermginea, Yello\Vlaill1ounder NR 05ll ENZ 50,000 
Lucifer sp; Decapod MATURE 24 H LC' 50 26 
Lumbri::ulus variega.tus, Oligochaete NR 7 D • LC50 >130 
l.umbrr.ulu~ variegatus; Ohgochaete NR 6 D * LC~u >130 
Lymnaeastagnalis; Gredt pond snail 28,16 (25-35) MM 45 D EGP 0.9 
Macrobr?Lhium kis~nm~is; Shnmp ADULT MAlE, 50-66 MM, 1 2-1.50 24 H LC~o 48 

M?Clobrachium kistncnsis, Shrimp ADULT MAIE, 50-66 MM, 1,2-1.5G 24 H BIO, PlIY 9.6 
Macrobrachium k.istnen51~, Shrimp ADULT MALE, 50-66 MM, 1.2-15G 24 H BNZ 9.6 
MacrobrllChlUm lamanci; Prav.n INTERMOLT, 12-17 MM, • 72 H LC50 4.7 
MflCrobrachlUIn lamarrel; PraM INTBRMOLT, 12-17 MM, 48 H LCso 6 1 
Macrobrachium lamarrei, Prav.n INlERMOLT, 12-17 MM, 24 H LC~o 8.6 
Macropodus cupanus, Paradise fish 20-2g MM STD LENGTH 24 H LC.~o 2,813 
Macropodm cupanus, Parndise fish 20-28 MM STD LENGTH 48 H LC50 2,277 
Memdia mmidla;Atlanti:: silvers!de 59MM,12G 96 H LC~u 0.' 
Menidia meniLlia; AllantJ: ~lJversidc 59 MM, 12G 24 H LC'~o 

Menidla merlldia; Atlant;; silvenlde 59 MM:, 1.20 4t H LC;o 0.4 
Merc:enaria me-re-maria, Nortllem quahog orhard clam ADULT, gZ M:M, 21 G SHELL WI' 96 H MOR 10,000 
Mercuixcasta; Bivalve 12-17 MM 2411 LC~o 24.D4 
Meretrixcasta;Bivalve 12-17MM 48H LC'50 20 

Meretnxcasta; Bivalve 12-17M],.f 72 H LC~o 14.42 
Meretrixcasta; Blv.tlve 12-17MM 96 H LC50 14.16 
MCleujxca~la; Bivalve 12-17 MM 120 H LC' 50 11 28 
Melapalaem mon,....,ero,: SfIlld shnmp 70.0:MM 48 H LC~o 81 
Metapel'.aeus monoceros; Sand shrimp 25 G, 71 MM 96 H BID. PHY 
Mcromelrus minimus, Dwarfpen.h 48-1CH MM, 1 2-11 0 G 96 11 LC~o 5 
Mcrumetrus minjmu~; DW31fperch 48-104- MM, 1.2-11.0 G 96 H LC50 020 
M~roptent5 salmoides; LaTEemoulh bas~ YEARLING, 15-20 CM 7 WK MOR 50 
Mcroplerus salmOides; Largemouth bass 0.8 G 96 Il LC50 15 
Mcroplerus sa1moides, Largemouth bas~ NR 96 H LC~o 

Mcropterus salmoii.lcs, Largemouth bass 05G 96 H LC~u 08 
Mcropl~rus salmoides; Largemouth bd~S ADULT 450 MOR I,UUO 

AQU_FW!I.wkl 5 

210666 80 
212U76 79 
2181:»8 65 
210851 75 
218048 65 
212iJJ9 " 218CH6 66 
313000 65 
313034 72 
212009 66 
210936 59 
313015 71 
210936 59 
212009 66 
212009 66 
211161O 70 
219010 73 
219361 71 
212658 " 216502 80 
216502 80 
215004 92 
216296 B3 
216296 83 
216296 83 
311973 86 
311973 86 
311973 86 
311001 B2 
311~1 82 
210628 70 
210628 70 
21062~ 70 
212896 70 
21U276 89 
210276 89 
210276 89 
210276 89 
210276 89 
212505 88 
211rt( I 90 
21U611 72 
210611 72 
212M7 50 
21U666 50 
2]1"(,10 7U 
2121JJ? 66 
212807 50 
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Table A 15 
AQUIRE Freshwater Toxicity Information 

Units = IJTft. 

Remedial rnve~tigation 
Operable Unit 5, Site<; 14 ami 15 

N1\.V1\.J Air Sldtim Ce.cilFleld 

________ cJ"""""o'n""~Il,'."F".I"oc,;~d~' __ ._-------_,-------------- -------,-----------c~CC-----------

[ Ch,rnk,lN,rn' Sp~i" Age B",o,"" I 
__ .:ect 

EtTect ConcentraLJon 
Lethal'" I Sublethal 

4,4' "DDT (cont.) Mi::ropterus salmoides; Largemouth bass YEARLING, 15 20 eM 7 WK LlJTH 100 
Moina br~hjata; Water flea <== 1 D 24 H LC50 49 
Mama bra;hiata~ Water flea MIXED MICRO.FAUNA SPECIES 2 D POI' 70 
Moina macrocopa; Water t1ea NR 3 H LC~o 4.800 
Moina macrocopa, Water flea FEMAIE ADULT 3 H LC~o 4,800 
Mormoe mxatili~; Striped bass JUVENILE 2 7 G 96 H LC~o 0.53 
MUgJl cephalus; S(riped mullet 46 MM, lOG 24 H LC~o 4 
Mugilcephalus; Striped mullet 88 MM, 6.8G 96 H LC~o 3 
Mugi\ cephalus; Stnped mullet 15.3 G 12,211 LTso 56 
MUgJlcephalus; striped mullet MATURE 96 H PHY 0.1 
Mugilcephalus, Striped mullet 15.3 G 26.6 H LT~o 56 
Mugilcephalus; Striped mullet 100-110 MM n H LC~o 0.4 
MugilcephaJus; Striped mullet MATURE 96 H GRO 
Mugll cephalus; Stnped mullet lDO-110MM 4~ H LC50 072 
Mugilcephalus, Striped mullet 153G 116 H LT~o 56 
Mugilecphalus; Striped mullet 100-110 MM 24 II LCso 1.19 
Mugilcephalus; Striped mullet 100-110MM 96 H LC~u 026 
MUgllcephalus, Striped mullet MATURE 96 H HEM 1 
Mugi1cephalu~; Striped mullet 100-110:MM 120 H LC.'lO 0.2 
Mugll cephalus; Striped mullet 46 MM, 1.0 G 96 H LC~o 0.9 
Mugll cephalus; Stnped muliet MATURE 96 H HEM 005 
Mugil cephalus; Striped mullet 88 MM, 6 8 G 24 H I.C50 7 
Mugilcephalus, Striped mullet 46 MM, 1.0G 4811 LC50 0.9 
MUgllcepha\us; Striped mullet 15.3 G 48 H LC~o 42 to 56 
Mugileephalus; Slriped mullet 15.3G 7.4 H LT50 56 
Mugilcephalus; Striped mullel 88 MM, 6.8 G 48 H LC50 
Mugilcurema, WhIte mullet JUVENILE 24 H LC-so 0.' 
Mugileurema, White mullet 0.60-1.51 G, 40 0-53 2MM, 24 H· HBH 9 
Mugil curema; White mullet JUVENILE 48 H LC~o 0.4 
Myoxocephalus octodecemspinosu; Lmghom ~ulplll NR 0.511 ENZ 50.000 
Nassarius obsoletus; Eastern mud ,nail 15 MM. 0.160 - SHELL 96 H MOR 10,Q()J 
Nassarius obsoletus; Eastern mud snail 15 MM, 0 16G SHELL 9G H REP 10 
Ncamhes grubei; Polychaete NR 96 H IC~o >1,000 
Nerd, arenaeeodenlatd; Polychaete NR 9611 LC50 >1,000 
Nerels virens; polychaete NR 12 D MOR 10 
Nerelsvirens; Polychaete NR 12D MOR 30 
Nitocra "pinipes~ Harpacllcoid copepod 0.6-08 MM. ADULTS 96 H LC50 30 
Nitzschia dellcatlssima~ Diatom IDG l'HASE, 75000CELLS!ML 24 H ('LR,PHY '23 :1 

Nitzo;chid dclicatissima; Diatom LOG PHASE, 750ooCELT.S/ML 24 H 1'58 100 
Nnzschia delicatiSSlma; Diatom LOG PHASE, 75000 CELLS/ML 24 H UlTH 1,000 
NitzschIa delleatissima, Dldtom LOG PHASE, 75000 CELLSjML 24 H l':::'c 100 
NitzschIa delicatissima; Diatom LOG PHASE, 75000 CELLS/ML 24 H C'LR, PHY 220 
Nitzschia delieatissima; Diatom LOG PHASE, 75000CELLS/ML 24H PSB 100 
Nitzschia deiicatmima; Diatom LOG PHASE, 750UOCELLS!MI~ 24 H PSB 100 
Nitzschia delicati~sima,Diatom LOG PlI:A.SE, 75000 CELLSIML 24 H CLR,PHY 220 
Nitz.>chla delieatissima, Diatom LOG PHASE, 75000 CELLS/ML 24 H C'EL, Pin: 9.4 
Noterrugonus cryso1eueas; Golden shiner 1.02-131 G, 54.0-60.0 MM, ADULT 24 II· BEH 15 
Notopterus notoptenI~; Featherback 92-212 MM 6 H EC~o LM:M 92 
Notoptems notopterus, FealherbllC\:: 92-212 MM 96 H E"50 IMM 43 

AQU_F\\ 

312237 83 
312237 83 
315192 67 
212682 69 
210602 74 
210628 70 
210628 70 
310891 82 
315978 83 
310891 82 
210276 89 
31597~ 83 
210276 89 
310891 82 
210276 89 
210276 89 
315978 83 
210276 89 
210628 70 
315978 83 
210628 70 
210628 70 
310891 '2 
310891 82 
210628 70 
2121M 63 
218124 73 
212188 63 
219361 71 
212896 70 
212896 70 
213785 91 
2137~5 91 
315468 82 
315468 82 
215185 79 
219126 72 
219126 72 
219126 72 
219126 72 
219126 72 
219126 72 
219126 72 
219126 72 
219126 72 
218124 73 
218745 74 
218745 74 

V-Nov-96 



Tahle A-15 
AQUIRE Freshwater Toxicity Information 

UnilI;=~ 

Remedial Invesugatlon 
Opelabie Unit 5, Sites 14 and 15 

Naval Air Statim CecllFicid 

, ____________ , ______________________ T _______ cJCa~ksonVlile, Florida 

r h Eft'" 

Chemical Name 

4,4'-DDT (cant.) 

AQU_FW8.wkl 

Spocilo's 

Notopteros notopterus, Fealherback 

NOLOptcruS notoplcrus; Feafuerback 

OligochaeLa; Annelid wormc1ass 

Oncorhyn~hu~ clarki; CutthroaL trOOt 

Oncorhynchus c1arld, Cutthroat !foot 

Oncolhynchus clarki; Cutthroallr[).lt 

Oncorhynchus ldsutch, Coho salmon, ~llver salmon 

Oncorhynchus khutch; Coho salmon, silver ~.;.Imon 

OnCOrh)11Chus kisuLch, Coho salmon, silver salmon 

Oncorhynchus kisutch: Coho salmon, Sliver ~almon 

Oncorhynchu~ klSUlch; Coho ~almon, silver ~almoll 

Oncorhynchus ldsutch. Coho salmon, Sliver salmon 

Oncorhynchus kisutch; Coho salmon, silver salmon 

Oncorhyr.chus kisutrh; Coho salmon, ~ilVt:r salmon 

Oncorhynchus kisutch; Coho ~almoll, silver salmon 

Oncorhynchus b~ulch; Coho salmon, ~i1vcr salmon 

Oncorhynchus kisutch, loho salmon, silver salmon 

Oncorhynchu~ klsutch; Coho ,~almoll, silver salmon 

Oncorhynchus bSUTCh; Coho salmon, Sliver salmon 

Oncorhynchus kimtch; Coho salmon, Sliver salmon 

OncorhynchU~ kisutch; Coho salmon, sllVt:f salmon 

Oncorhynchus kisutch; Coho s.;.lmon, silver salmon 

Oncorhynchus kisutch; Coho salmon, ~ilvcr salmon 

Oncorhynchu, klsilleh; Coho salmon, ~)lver sahnon 

Oncorhynehu~ khutch: Coho salmon, silv~r ~almon 

Oncorhynchus k:isutch; C.oho sahnon, Sliver salmon 

Om .. orhynchu~ klsutch; Coho ~almun, silver ~almun 

Oncorhpchus k:isutch, Coho salmon, silver salmon 

Oncorhynchu~ k:isutch; Coho salmon, Sliver salmon 

Oncorhynchus kisutch; Coho salmon, silver salmon 

Oncorhynchus k:isutch, Coho salmon, ~i1ver salmon 

Oncorhynchus khutch; Coho ~almon, silver ~almon 

Oncorhynchus klsutch. Coho salmon. silver ~a1mon 

Oncorhynchus kisutch; Coho salmon, silVer salmon 

Oncorhynchus kisutch. Coho salmon, ~ilver salmon 

Oncorhynchm k:isutch; Coho ~almon, silver salmon 

Oncorh~nchus bsulch: Coho salmon, silver salmon 

Oncorh}nchus ldsutch; Coho 1'almon, silver salmon 

OnCOrh)11Chus kisutch; Coho s;llmon, SliVer salmon 

Oncorh)TI("hm kisulch; Coho s.;.lmoll, silver ~almon 

Oncorhynchus kismch; Coho salmon. ~i1ver salmon 

Oncorhynchus kislJ(ch; COho salmon, SliVer sallllon 

Oncorhynchus klSUICh, Coho salmon, silver salmon 

Oncorhynchus mykiss; Rdinbow uoot. donaldson trouL 

Oncorhynchus mykhs. Rainhow lrcut, donalcholl trout 

Oncorhynchus myki~s; Rainbow troot, donaldson trout 

Oncorhynchus mykiss: Rambow trool, donaldson trout 

Oncorhynchus myioss; Rainbow (rCAlI, donaldson lrout 

Oncorh,TIchus mykis~, Rainbow troIt, donaldson trout 

92-212 MM 
92-212MM 

NR 
1.25G 

.33G 
,33G 

1.65G 

Ag' 

< 1 YR FINGERLING, 0.630 

< 1 YR, i"INGER[.TNG, 0 63G 

S7-76MM,27-4.1G 

< 1 Yl~, FINGERLING. 0.63G 

lOG 

< 1 YR, FINGERLING, 3.7G 

NR 
< 1 YR,FINOERLING, 3.70 

FRY 
JUVENILE 
FRY 
JUVENILE 
< 1 YR, FINGERLING • .3 7G 

JUVENIl.E 
FRY 
IlNENllE, SMALlER FISH 

165G 
JUVENIlE. LARGER FISH 

< 1 YR, FINGERLINO, 0.630 

JUVbNIlE, LARGER FISH 

57-76MM,2.7-4.10 

JUVENIlE, LARGER FrSH 

57-76MM,2.7-41G 

< 1 YR, FINGERLING, 3.70 

FRY 
< 1 YR. FINGERLING. 3.70 

.5G 
< 1 YR, FINGERLING, a 63G 

57-76MM,2.7-4.1G 

.5G 
FRY 
.50 
1.65 G 

FRY 
FRY 
.5G 
33 l30-38) MM. 0.3 (02-04) G 

YOUNG,9-l1CM 
3-7CM 

YOUNG,9-IICM 

JUVENILE. 1-1 5YR, 120G, 22 8 CM 

JUVENIlE, 1-1..'iYR, 120G, 22.~ CM 

1 

Exposure Effecl Com .. entrat1on 

-=d'---- ______ ~~--,,=~----~L~'~U,~,~l _. I SUblethal NUtT 

48 H SCso IMM: 62 

2411 ~._ 
M 

48 H IIlTH 

96 H LCso 
96H LC10 
48 H LCso 
96 H LC50 

22.5D LT5~ 

>95D LT~o 

4~ H LC;o 

>95D LT50 

96 H LC~o 

6.5D LTso 

96 H LC50 
60D L1'50 

25 II LT50 

48 H LC50 
7.3D LT50 

96 H LC~o 

>60D LTso 

96H PHY 

7D L1'~o 

30H LETH 

72 H LC50 
96H LTITH 

7.5D Lf5U 

12H LETH 

2411 LCso 
7 H LETII 

96 H LCso 
60D LT~o 

14D LT~o 

>60D L1'~o 

24H LCso 
23.~ D r.:T.10 

72H LC50 
9611 LCIO 
55 H L1'~o 
72H LC~o 

411 H LC50 
25H LTso 

55H LTso 

48 H LC~o 

24 II L('50 

IH MOR 

48 H LC~o 

1H MOR 

5H RES 

SH RES 

200 
131 
U.85 
163 
18,5 

100,000 
25,OCO 

46 
6,250 

4 

400,000 
4 

100.000 
32 
24 
U.8 

13 
100,000 

> 07 
50 
24 
50 

400.000 
200 

66 
350 

44 
25,000 
> 05 
6.250 

15 
1011,000 

44 
113 
1.4 

117 
30 
33 
19 

125 
3 

40.000 
56 

40.000 

50 

525 
HO 

219?37 
21096{ 

210964 
21096{ 

210964 
212448 
212448 
210522 

212448 
210666 
21J~8 

210610 

212+18 
212298 
212003 
212298 

212003 
212448 

212003 

212298 
212003 

210964 
212003 

212448 

212003 

210522 
212003 
210522 

212448 

212298 

212448 
210964 
2124-+8 

210522 

210964 
212298 
21096,1 

210964 
212298 
212198 
210964 

2180-111 

21%34 
313000 

21%34 
217816 

2178-Hi 

74 

72 
71 

71 
71 
71 
69 
69 
61 
69 

80 
69 
70 
69 
74 

67 
74 

67 
69 
67 
74 
67 

71 
67 
69 
67 
61 
67 
61 
69 
74 

G9 
71 
69 
61 
71 
74 
71 

71 
74 
74 
71 

65 
7U 
oj 

70 
76 
7C 

]'> :-<()V-9(i 



[ Ch,mi"IN,mo 

4.4' - DDI (cont.) 

AQU_F 

Table A-IS 

AQUIRE FTcshwatcc Toxicity Information 
Units = pYl. 

Rt:mcdial Inve~ligation 

Operable Unit 5, Sites 14 dIld 15 

N..tval Air StatlITI CccilField 
Jack;.onville, Florida 

Specie~ I Ago IE~ 
OncOlhynGhu~ mykiss; Rainbow trem, donaldson trout 51-79MM,3.2G nH 
Oncorhynchus myki~s: Rainbow Lroot, donaldson trout .41G 96H 

Oncorhynchus mykiss; Rambow troot, donaldson trouL 51-79MM,3.2G 48 II 

Oncorhynchus mykiss; Rainbow troot, donald~on trout .41G 72H 

Oncorhynchus myklss; Rambow troot, donaluson trout 51-79MM,3.2G 24H 

OncorhyncllUs myklss; Rainbow troot, donaldson trout O.16G,28-35MM 96H 

Oncorhynchus myldss; RamboW uo:J.)t, donaldson trouL NR 10D 

Oncorhynchus mykiss; Rainbow trOOI, donaldson trout 15G 140D 

Oncorhyr.chus mykiss; Rainbow lrcut, donaldson trout 0.90 96H 

Oncorhynchus myklss; Rainbow troot. donaldson trout O'G 96H 

Oncorhynchus myki~s; Rainbow trwt, donaldson trout lOG 96H 

Oncorhynchus mykiss; Rambow troot, donaldson trout 08G 48H 

Oncorhym;hus mykl~~, Rainbow trcut, donaldson trout 1.60 96H 

Oncorhynchus mykiss, Rambow trool, donaldson trout U.8G 2411 

Oncorhynchus mykhs; Rambow troot, donaldson trout 19G 96H 

Oncorhynchus mykiss, Rainbow trcuL, donaldson trout 25-50G 96H 

Oncorhynchus mykiss; Rambow troot, donaldson trout 31G 96H 

Oncorhynchus myklss; Rainbow troot, donaldson trout 33 (30-3'\) MM, 0.3 (0.2-0.4) G 96H 

Oncorhynchu~ mykiss, Rambow troot, donaldson trout 6CM 48H 

Oncorhynchus mykm, Rainbow trcut, donaldson Lrout YEARLING 0.25H 

Oncorh:rllchus mykiss; Rambow trcut, donaldson trouL JUVENIlE. 1-1.5YR, 120G, 22.8 CM 5H 

Oncorhpchus mykiss; Rainbow troot, donaldson trout 41G 48H 

Oncorh)7lchus mykls~, Rainbow trcut, donaldson trout NR 15D 

Oncorhynchu~ mykiss; Rambow Hoot, donaldson trollt 33 (30-38)MM, 0.3 (n.2-0 4)G 48H 

Oncorhynchus myklss; Rainbow Lrcut, donaldson trout NR 5D 

Oncorhynchus mykiss; Rambow trOOt, donald~on trout 5-13CM 0.25H 

Oncorhynchus mykiss; Ran1bow tnut, donaldson trout 34G 96H 

Oncorhynchus mykiss. Rainbow tfcut, donaldson trouL 51-79MM,3.2G 96H 

Oncorhynchus mykiss; Rambow troot, donaldson trout 2.5G 96H 

Oncorhynchus myklss, RaiI1bow trcut, donaldson LrouL .41G 24H 

Oncorh}llchus mykiss; Rambow trcul, don.tldsoll trout JUVENILU, 1-1.5YR 1200,22.8 C'M 5H 

Oncorh}TIchus mykiss; Rainbow troot, dOn<lldson trout 5-13 eM O.25H 

OnCOrh)11C,hus mykiss, Rainbow troot, donaldson trout 0.9G 96H 

Oncorhynchus mykh~; Rainbow trcut, donaldson trout 3-7CM 24H 

Oncorhynchm mykiss; Rainbow troot, donaldson trout NR 96H 

oncorhynchus mykis~; Rainbow trwt, donaldson trout 3-7CM 96H 

Oncorh)'flchus mykiss; Rainbow traIt, donaldson trout JVVENlLE, 1-15YR. 120G, 22.~ CM 5I1 

Oncorhynchus mykiss; Rllinbow tr=t, don1l1d~on trout 0.5G 96H 

Oncorhynchus mykiss; Rainbow trcut, donaldsoll trouL 1.2G 96H 

Oncorhynchus myklss; Rainbow troot, donaldson trout 3-7CM 72H 

Oncorhynchus tsha"'YIsc:ha; Chinook salmon < 1 YR, l'INGBRLIKO, 11 G 12.3D 

Oncorhynchus tsha\\ytscha; Chinook salmon < 1 YR, FmOERLING,O 61G 26.6D 

Oncorhynchus tshav.ytscha; Chinook ~almon 51-114MM,1,45-5G 96H 

Oncorhynchu~ tshav,yrscha; Chinook: salmon < 1 YR. FINGERLING, 11 G >60D 

Oncorh)'Ilchus tsha\\ytscha; Chinook ~almon 51-114MM,145-5G 72H 

Om:;orhynchus tsha~1:sch.t; ehmQok salmon 51-114MM,1.45-50 481-1 

Oncorh}TIchus tshav.ytscha; Chinook sahnon .:: 1 YR, FINGERLING, 4 4G 35.5D 

Oncorhynchus tsha\\y!scha; Chinook salmon .:: 1 YR.l'INGERLING, 0.61 G 48D 

Oncorhynchus Lsha"'Ylscha, C'hlIlUO\:: salmon .:: I YR, FmGERLING, O.61G >40D 

E1Tect 

DtTect Concentration 
Lethal Sublelh..tl 

LC~u 42 

LC~o 1.72 210964 71 

LCso 42 210522 61 

LC~o 2.25 210964 71 

Le~() 42 210522 61 

LC~o 1.9 313034 72 

LC~o n.87 210948 72 

HEM,PHY 315101 71 

LC.~o 4.6 212009 66 

LC50 18 313()46 72 

Le~o 8.7 210666 80 

Le~o 16.7 313~6 72 

LC:iO 15 212009 66 

LC50 17.8 313046 72 

LC~o 17 2121)19 66 

LC~o 6U 312999 75 

LC50 12 212009 60 

LC50 15 218[)48 " LD50 17,000 310309 n 
ENZ.PHY 40,000 219308 71 

PHY 140 217846 76 

LC~o 3.05 210964 71 

LC~o 026 210948 72 

LC;,;o 2 21804/\ 65 

LC~o 2.26 210948 72 

MOll.. 12,Om 315079 49 

LC50 3.8 210851 75 

LC~o 42 210522 " 
LC30 13 212009 66 

LC' 50 69 210%4 71 

PIIY 140 217846 76 

MOR 35.UOO 315079 49 

LC~o 14 212009 66 

L(,so 5.6 313000 65 

Le~o 7 210610 70 

LC'50 34 31300U 65 

I'HY 350 217846 76 

1-('50 24 212009 66 

LC~o 7.2 212009 " 
LC' 50 5.6 3130)0 65 

LT50 100,000 21244/\ 69 

LT30 37.500 2J2448 69 

LC' ~o 115 210522 '" 
LT 

" 
6,250 212448 " LC50 14 210522 61 

LC~o 17 21()522 61 

LT 

" 
lOO.IJ)O 212·H8 69 

Lf50 150,000 2124'1~ 69 

LT30 9,400 ~12448 69 

22-Nov-% 



Table A-15 
AQUIRE Freshwater Toxicity Information 

Uniu. = l'WL 

Remediallnvesrigation 
Operable UnrL 5, SiLes 14 and 15 

Naval Air Statim Ceeil Pield 

~'IN'm'" Spock' ~go D',,"'U'O 

Jacksonville., Flo] id~ 

1-
4,4'-DDT (COIlt.) Oncorhynchus tshav.ytscha~ Chinook salmon __ '''~_T ~.~ fl'._ .... 1 , ..... , rll~U1:o);'.Lll~\..I, u u~u 

AQU_FW8wk1 

Oncorhyn(;hus tsha"'Ylscha; C'hinooksalmon 
Oncorhynchus L~ha"'1't!.Cha: Chinook ~almo[l 
Oncorhynchus uhav.yt<;eha; Chlllook salmon 
Oncorhynch\IS t~ha"'1'tscha; Chinook Si\!mon 
Ophryotrocha labrooica. Polychaete 
Orcanectesmus, Craytish 
Orconc-ctl.'"s nats. ('rayush 
OrconecLes nats; craytish 
Orconeetes nats; Crayt1sh 
Orconectc.s nais; Crayfish 
Orconectes nais, Crayl1sh 
Orconecles nais; Craytish 
Orconect~s nais; Crayt1sh 
Orconcctes nais. Crayfi~h 
Orconecles nais; Crayfish 
Orconectesnais; Craytish 
Orconectcs nals; Crayfish 
Orconectes n,i\~; Cnyl1s11 
Orcom:ctesnais; Crayfhh 
Orconectes nais; Crayfish 
Orconc-ctes nais; C'rayu1h 
Orconecles nais, Cravtish 
Orconectes milS, Crayfish 
Orconc-etes nais, Cray!hh 
Orconectes nais; Crayfish 
OryLia~ lalipes: Medaka,high-eyes 
Oryzias Iallpes; Medaka, high-eyes 
o ryzias I~tipes, Meuaka, high -eyes 
OryzJas ldtipcs, Medaka,hlgh-eycs 
Oryzias Iallpes; Mcdaka,high-eyes 
Oryzias Iatipes; Medaka,lugh-eyes 
Or)'zias htipes, Medaka.high-eyes 
Oryzla~ latipes; Medaka,high-cyes 
Oryzias latlpes; Mcdaka, high-eyes 
Oryzias Iatipes; Medaka, high-eyes 
Oryzia~ 1alipes; Medaka,hlgh-eyes 
Oryzias Iatipes, Medaka,high-eye~ 
Ol')7id~ latIpes; Medaka, high -eyes 
Oryzias latipes; Meuaka, high-eyes 
Oryzias id.tipcs; Medaka,hlgh-eyes 
Ostracoda, Oslrdcod, seed shnmp <;u1x:lass 
PagJJrus longicarpus: LlJIg wlist hermit crab 
Paguru~ Jongicarpus; Lmgwn~l hermit crab 
Palaemon squlI1a; Black sea shrimp 
Palaemon squilla: Black sea shrimp 
Palacmcn squilla; Bld(..k sea shnmp 
Palaemcn squilla; Black sea shrimp 
Pabemcn ~quilla; Block sen. <;hrimp 

51-114M.\{,1.45-5G 
< 1 YR, FINGERLING, 1.1 G 
< 1 YR, FINGhRLING, 1.1 G 
< 1 YR, FINGERLING, 1 1 G 

NR 
35D,5[)MG 
80D,1200MG 
10.15MG 
14D,23MG 
21-35D 

56 D, 500MG 
MATURE 
210,30MG 
80D,1200MG 
21D,30MG 
14D,23MG 
7D.20MG 
J D, 15MG 
7D,20MG 
JUVENIlE 
21-35D 
56D, SOOMG 
NR 
MATURE 

35D,50MG 
YOLK SAC FRY STAGfl. 

NR 
NR 
2.54CM,016G 
ADULT FEMALE, SBXUALLYINACTNA 
ADULT MAlE. SEXUALLY mACTIVA1T: 

NR 
POST-LARVAE, STAGE II 
NR 
ADULT MALE, SEXUALLY ACTIVATED 

NR 
NR 
ADULT FEMAlE, SEXUALLYAC'fIVATI 
Hr"'ENILB, 70D POST-IL~T 
NR 
MIXED MICROI'AUNA SPECIES 
3.5MM, 028G 

35MM,O.28G 
NR 
NR 
200-3QOMG 

NR 
NR 

, cD 
24H 

>600 
1370 

4.80 
96H 
96H 
96H 
24H 
96H 
24 Il 

24H 
24H 
24H 
24H 
96H 
24H 
2411 

96H 
96H 
96H 
96H 
96H 
96H 
96H 
24H 
96H 
24H 
48H 
48 Il 
D6H 
96H 
48H 
96 II 
48H 
96H 
48H 
24H 
9611 

96H 
24H 
2D 

48H 
24H 
3H 

14H 
15D 
24 II 
3H 

EtTcct 
mIce! C'onc~nLration 

Lethal Sub:ethal 

LT50 600,000 

L~o " 210.121 

LT~o 25,000 212448 69 

LT50 100,000 212448 69 

LT5(1 400,000 21244-8 " LC' 50 >1,000 213785 91 

LC~o 0.9 210887 72 
LC50 30 210&\7 72 
LC50 1.4 210887 72 

LC~o 0.2 210887 72 
LC'50 210887 72 

LC~o 45 210887 72 
LC50 1,100 210887 72 

LC~o 1 210&'\7 72 
LC~o 50 210887 72 

LC' 50 0.24 210887 72 

LC~o 1.2 210887 72 
LC50 210&17 72 

LC~o 0.3 210&17 72 
LC50 0.18 210&17 72 

LC~o 018 21fl666 80 

LC~o 024 210887 72 

LC'50 28 210887 72 

LC.~O 100 210948 72 
LC~O 100 210887 72 

LC50 32 210887 72 
LC50 14 311174 84 

LC,O 380 312497 86 

LC~o 450 312497 86 
LC50 12 212682 69 

LC50 487 311174 84 
LC50 3$.6 311174 84 

LC50 540 312497 86 
LC50 49 311174 84 

LC50 12 31.5192 67 
LC50 316 311174 84 

LC~O 290 312497 " LCso 1O,UOJ 312497 86 

LC~O 43.7 311174 84 

LC50 76 to 157 311174 84 

LC 50 490 312497 86 
POP 70 111237 83 

LC50 210627 69 

LC' 50 7 210627 69 

LC1Ol) 100 2I7?nO 72 

LeWD 1 217260 72 

oxe 0001 217260 " LC I 00 10 21721il) 72 

LC'lOO 100 217200 n 

22-Nov-9(j 



Table A-IS 
AQUIRE Freshwater Toxicity Information 

Units = MIL 

Remedml Inve~Ligalion 
Operable Unit 5, Sites 14 and 15 

Naval Air Statim CedI Ficld 
Jacksonville. Fionda 

I E~c,",o I Effect 
Chemical Name Species Ago Effect 

4,4'-DDI (cant.) Palaemon squi1la~ Black sea shrimp NR 65D LCwo 0.1 
Palaemon squilla; BJoiCK sea shrimp ADULTS. 750-850 MG 10D OXC 0.U0001 217250 72 
Palaemon squilla: Black sea ~hnmp ADULTS, 750-8~MG 9611 axe 001 217260 72 
Palaemon!lLes kddiakensis; Grass shrimp NR 24H* LC' 50 3.7 212665 70 
Palaemonetes kadlakensis; Grass shrimp NR 50 LC'iO 1 210948 72 
Palaemonetes kadiakensis: Grass shrimp LATBINSTAR 5D LC_~o 210887 72 
Palaemonctes kadiakenm. Gra~s shrimp NR 5D LC~o 1.3 210948 72 
Palaemonetes Kddiakensis: Grass shnmp LATE INSTAR 96H LC~o 2.3 210887 72 
Palacmonetes kadlakensl~; Grass shnmp LATE INSl'AR 24H LC~o 6.8 210887 72 
Palaemonetes kadiakensis: Grass shrimp NR 24H* LC50 57 212665 70 
Palaemonetes kadiakensis: Grass shrimp LATE INSTAR 5D LCso 13 210887 72 
Pnlaemoneles btdia.k:ensis; Grass shnmp NR 24H· LC~o 2.6 212665 70 
I'alaemonetes kadiakensi1; Grass shrimp LATE LN"STAR 96H LC~o 3.5 2JOU7 72 
Pdldemonetcs kadiakenm, Gra~s ~hflmp MATURE 961I LC50 2.3 210666 RO 
PalaemoneLes kadiakenSlS: Grass shnmp LATE INSTAR 24 H LC.'IO 9.4 210887 72 
Palacmonetes kadlakemi~; OrdSS ~hrimp NR 24H· LC~o 68 212665 70 
Palaemonetes kadiakcnsis; Grass shrimp LATE INSTAR 48H LC50 4.7 210887 72 
Palaemonetes kadiakensis; Grass shrimp LATE INSTAR 48H LC~o 77 210887 72 
Palaemoneles pugio; Daggerblade grass shrimp lO-40MJ\.f O.5H· AVO 0.1 215146 73 
Palaemonetes vulgans, Mdf.'h grass shrimp 31 MM, 0.47G 24H LC~o 12 210627 69 
Palaemonetes vulgaris; Marsh gras~ shrimp 31 MJ\.f, 047G 4SU LC50 5.1 210627 69 
Para.tanytHsu~ panhenogencti:: Midge LARVAE 24H* EC~o BEH 1.4 212687 79 
Paratelphusa jacuemontli; Crab INTnRMOLT, MAlE AND FEMALE 9GH LC~o 62129 213938 91 
Paratelphus<l.j<l.cuemontii; Crab INTBRMOLT. MAlE AND FEMAlE 24H LC'iO 116043 213938 91 
raratclphusa jacuemonLii, Cra b INTERMOLT. MAlE AND l'EMAlE 48H LC~o 9124 213938 91 
Parntelphusa J<l.cuemontii, Cra b lNTERMOLT, MAlE AND FEMALE 72H LC' ~o 74.35 213938 91 
PavloVilluthen; Haplophyte 150000 CELLS/ML INIT CONC 100 roR 1,000 21~m9 62 
Pavlova lutheri; Ilaptophyte 150000 CELLS/ML INIT CONC 100 lDR 600 2WJ39 62 
Pelecypoda; Brvalve,clam, lllllsselclass OYSTER, 3.8-6.4 CM 96H EC~o SHD 40 313008 65 
Peltodytes sp; Beetle ADULT,5MG 48H LC~o 4 217775 76 
Peltodytes ~p. Beetle ADULT.5MG 96H LC.'IO 1 217775 76 
Peltodytes sp; Beetle ADuLT,SMG 72H LC~o 2 217775 76 
Peltodytes sp. Beetle ADULT,5MG 24H LC~o 7 217775 76 
Penaeus aztecus; Bro'Ml shnmp ADULT 48H EC50 EQU 212188 63 
Pmaeus azlocus: Bro1'.tl shrimp ADULT 24H EC50 EQU 5.5 212188 G3 
Penaeus indi;::us, Indmn pra'Ml 70.0MM 48H LC~o 63 212505 88 
.l:'enaeus indcw.; Indian pra1'.tl 2.50,70.0MM 48H LC50 63 2H1015 87 
PellaCUS indi;::us, Indian pf<l.'Ml 2.5G, 70 OMM 96H LC~o 37 21001.'i 87 
P~aeus indi:;us; Indian pra'Ml 75MM.25G 48H LC50 120 213434 90 
Penaeus sp; PenaelMnn ~hnmp NR 30D ORO 01 2191'i6 72 
Penaeus IP~ Penaeidcan shrimp NR 300 PHY 005 21!.i15() 72 
Penaeus sp: Penaeidean shrimp NR 30D PHY 0.1 219156 72 
Pentaneura sp; Midge HJVENILE 9611 LC50 15 210666 SO 
Perca !1avescens; Yellow pereh 110 96H LC'50 0.8 212009 6G 
Perea llavcscens:Yellowpereh 0.80 96H LCsu 0.6 212009 66 
Perea fh.vescen~; Yellow peIl:h 12G 96H LC50 1 5 212WY 66 
Perea llavcsccm: YeUowpereh JAG 96H LC5U 210666 80 
Perea t1a ... escens; Yellow pereh NR 96H 1.('50 2111610 70 
Phaeodactylum tri:;omutum; Dmtom NR 24H PSE 1.0r)0 219310 71 

AQU]\'; .10 22-Nov-96 
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[ Ch,nu"l N"n, Spoc", 

4,4' Dur (COnL) Phaeodactylum trcomutum;D co1c"Cocm=----
l'haeodactyJurn tricomutum, Diatom 

Rlaeodactylumui":omutum: Dlatom 

l'haeodaclylum tri::ornutum: Diatom 

Thaeodactylum trcomutum; Dlalom 

l11aeodacrylum Lri;ofllutum, Diatom 

AQU_PW8.wkl 

HIagocata gr<w;ilis, Turbeilarian, Ilatworm 

PhOldnus cos; Northern n:dbelly dace 

lliysa 'leula, Bladder snail 

Phytccom~ sp; Green algae 

I'hyloconis sp, Green algae 

Phytccoms sp: Green algae 

Pimephaks promelas; Fathead mmnow 

Pimephales prome]as; Fathead minnow 

Pimepha1espTomc!lIs. Fathead IDlnnOW 

pimephali:;s promelas, Fathead minnow 

Pimepha[es promelas, Fathead minnow 

Plmepilaies promdas; Fathcild minnow 

Pimcphales promelas, Fathead minnow 

Plmephales promelas: Fathead mlnnow 

Punephales prome1as; .Fathead minnow 

Pimepha'es promelas, Fathead mirmow 

Pim~phalcs promdas; Falhead minnow 

Pimephales promelas; Pinhead minnow 

Plmephal~s promelas; Fathead minnow 

Pimephale~ promelas; Fathead rrunnow 

Plmephaies promclas: I'dthcad minnow 

Pimeph1l.1cs promelas; Fathead minnow 

Plecoglmsm altivelis, Ayu 

P\e::oglossus altivclis: Ayu 

l'lecoptera; ~tcnelly 

Poecilia rellculata,Guppy 

Poecilla reticulata;Guppy 

Poecilia retlcu!ata; Guppy 

l'oeciIi<l. reticulaLa; GUppy 

Poecilia reticulata; Guppy 

PoeclIia ret!c:u]1I.la; Guppy 

PoecBi1l. reticulata, Guppy 

Poecilia reticulata; Guppy 

Poecilia reticulata: Guppy 

fu=ilia rcllculata; Guppy 

l'olycelh [dina; Turbcllanan 

PolypedlkIrn llubifer; Midge 

PorjXJyridrurn sp; Red alp-:J.e 

Prccarnbarus acutu~ acutu,; White river crayfish 

Prccamban.l~ acurus acutuS; White rivercf1l.ytlsll 

ProcladlUs sp; Midge 

Prcx;ladius 'ip: Midge 

Prcc1adus sp, Midge 

Table A-I5 

AQUIRE Preshwater Toxicity Information 
UniLJ. = Mfl. 

Remedial Inve'llgation 

Operable Umt 5, Sites 14 J.nd 15 

Naval AlrStaticn cc.cilFleld 

L_-::~kmn"lk~1 --'-
Exposure Effect 

INIT CONC 50000 CELLSiML 6D -----
------

BMS 

250000 CELLS/ML INfl'IAL CONC 10 D roR 

INIT CONC 50000 CELLS!ML 6 D BMS 

250000 CELLS/MLINITIAL CONC 10 D PGR 

250000 CELLS/ML INITIAL CONC 10D roR 

NR ~H PSG 

NR 10D Ll'50 

l.lG 96H LC;o 
_ "H LC50 

150000 CELLSIMLINITIAL CONC 10 D roR 

150000 CELLStMLlNITIAL CONe 100 roR 
150000 CELLS;MLINITIALCONC 10D !DR 

38-6.4CM,1-2G 24H LC_~o 

38-6.4CM,1-2G 48H LC50 

38-64CM,1-2G 96H LC:;Q 

RECBNI'LY HATCHED 1 WK UlTH 

38-6.4CM,I-2G 24H LC50 

3~ ~H LC~u 

~ %ll LD50 

LARVAE 5D lETil 

~v ~D PHY 

3.!\-64CM,1-2G 48U LCso 

LARGE 48H LETH 

PROGENY 60D GRO 

3~ 48H LC50 
_ %H 

LC~o 

1.2G 96 H LC~o 

38-6.4CM,1-2G 96H LC50 

YOUNG, 8-9 CM 11-1 MOR 

YOUNG, 5-7 CM 1 H Mall.. 

NIl.. 1R· DRF 

7WK 051I MOR 

OnG,1.3CM 4l)H LC50 

7WK 24H LC:;o 

MALE,70MG 12D IlIS,PHY 

NR 12D InS,I'HY 

MALE, 70 MG 12 D HIS,PRY 

7WK NH LC50 

MAlE, 70 MG 12 D HIS, l'IIY 

o 17G.1.SCM 96H LC~o 

0.17G, LSCM 24H LCso 

oaoCM 9GH LC' ~o 

LARVAE 24H~ EC30 BEH 

10000 CELLSiML 1 to 17 D !DR 

~G %H LC 30 

025-0 40G, 11.8-146 MM 4811 BC'50 IMM 

LAHVAE 24H Lc ~o 

LARVAE 24H~ ECso BBH 

LARVAE 48 H LCso 

11 

---[-:] EUect AQUIRB Year 

Concentration Refe~ncc o[ 

L,fu,l =Csubi"h'l I Numb" ~'Llun 
20 310161 84 

20 2181)39 62 

10 310161 84 

40 218CI39 62 

1,000 218039 62 

100 219310 71 

3,980 312705 87 

68 212009 66 

3,500 2191.58 72 

600 218039 62 

1,000 218039 62 

40 218039 62 

78 210878 59 

6~ 210878 59 

4.");34 210878 59 

400 212807 50 

29 210878 59 

> 40 219015 70 

34 218046 66 

1.53 210534 77 

1.53 210534 77 

27 210878 59 

2.000 212807 50 

1.53 210534 77 

7.4 21%15 70 

19 210610 70 

12.2 210656 80 

26 210878 59 

60,000 219634 70 

60,000 21963-1- 70 

10 to 11 2173S7 61 

7,000 219297 71 

216038 70 

200 219297 71 

25w58 312501 36 

12to3.0 219916 30 

1.3L030 312501 86 

50 219297 71 

1.310 3.5 312501 86 

3 216038 70 

20 216038 70 

1,230 212015 74 

15 2126117 79 

80 219047 n 
28 210042 n 

212029 72 

3.6 212687 79 

38 212687 79 

212681 79 

.?2-Nov-Q6 



Table A-15 
AQUIRE Freshwater Toxicity Information 

Units = pg/L 

Remedial Investigatlon 
Opera hIe Unit 5, Site;'; 14 and 15 

Naval ALr Statloo CeC)iPH~ld 
Jacksonvlllc, Florida 

ChcmicalName Species Age , 
4,4' DDr (cont ) Psectrocladius sp; Midge LARVAE 

Ps..-:udacfl\ Lrisendta triseria; Western chorus frog TADl'OLE,7D 
Pscudacris trisenata tri~erJa, Western chorus frog TADPOLE, 7 D 
Pseudacris trisenata rriseria; Western chorm frog TADPOLE, 7 D 
Pseudoplcuronectes amen::anus; Wmter l10under NR 
PsC'Udorlellronecte~ amel£anus; Winter nounder NR 
Ptcronap::ella badia, Slone!1y 15-20MM 
PLeromm;ella badia; Stonefly 15-20MM 
Pteronarcella badJa; Stonet1y 15-20MM 
Pteronarcys californica; Stmefly 30-35MM 
Pteronarcys cali[omica; Stmdly NAIAD, 4-6 CM 
Pterondrcys cailtomica; Stcnet1y NAIADS 
Pteronarcys calirornicd; Stencfly 2ND YR CLASS 
Ptcronarcys calltornica, Slme11y NAIADS 
Pteronan;ys calJfomica; Steneily NAIAD, 4-6 CM 
Pteronarcys cah[ornica; Stenefly NAIAD, 4-6 CM 
Pteronarcys calitbmica; Stmet1y 30-35MM 
Pteronarcy~ cali[omica; Slenefly NAIADS 
PLeronatt:ys califomica; Stcnefly NAIADS 
Pteronarcy~ califomica; Stcnefly 30-35 MM, NYMPHS 
Ptcrona.tt:ys cahfornica, SLcnelly NAIADS 
Pleronan;ys __ alitomica; Stcnefly 30-35M:M, NYMPHS 
l'tcronarcys c<lhfomic<l; Sta1et1y NAIAD; 4-6 CM 
PLeronaKYs califomica: Stcnet1y NAIADS 
Pteronarcy~ cali[umica; StUlctly NAIADS 
Pteronarrys califomica; S(Ctletly 30-35MM, NYMPHS 
Pteronarry~ califomica; SICtlct1y 30-35MM 
Rana tcmporaria,Frog TADPOLE, STAGE 28, 689 MG 
Rana temporaria; Frog fADPOLE, STAGB 28, 363MG 
Rana ternporaria,Frog TADPOLE, STAGE 28, 363MG 
R;m<l tt:rnporalla; Frog TADPOLE, STAGE 28, 363 MG 
Rasbor<l danicom<l; Slt:nder rasbora ADULT, 12 CM, 40G 
Rasbora d;miconia; Slender rasbora ADULT, 12 CM, 40G 
Rasboraheterornorphll.; Harlequintish, fed rasbora 1.3-3 CM 
R<I~bera heteromorpha; Harlequinfi~h, red r<lsbora 1.3 - 3 C'M 
Rasbora heteromorpha; Harlcquinfish, red rasbor<l 1.3-3 CM 
RlI.sberahctcromorpha, HarlequmJish, red rasbora 1.3-3 C'M 
Rasbor<lheleromurpha; Harlequinlish, red r<lsbora 1.3-3 CM 
Rasbolaheteromorph<l; H<lrlequinfish, rcd rasbora 1.3-3 CM 
Rasboraheterornorpha; Haricquinfish, red rasbora 1.3-3 CM 
Rasbomhcteromorph<l; Harlequin[hh, red rasbora 13-3 CM 
Rasbora :leLeromorpha; Harlequinfish, red ra~bor<l 13-3 eM 
Rasbora:leterornorph",; Harlequinfish, red rasbora 1.3-3 CM 
Rashera _letcromorpha; Hariequinfish, red rasbora 1.3-3 C'M 
Rasbora heterornorpha; IIariequinfish, red rasbor<l 1 3-3 CM 
Rdsborahcteromorpha, HarJequinl1sh, red rasbora 1.3-3 C'M 
Rasbora heteromorpha; Harlcquinfish, r",d rasbora 1.3-3 CM 
Rasberahctcromorpha, Harlequinl1sh, red rasbora 1.3-3 CM 
Rnsbor<lheteromorpha; Harlequmfish, red r<l~bora 13-3 eM 

AQU]V 12 

96H 
24H 
O.5H 
O.5H 
48H 
24H 
9611 
48H 
12H 
25D 
96H 
4D 

48H 
9611 
96H 
15D 
10D 
96H 
'OD 
24H 
961I 
20D 
5D 

48H 
24H 
48H 
48H 
48 II 
48H 
8D 
8D 

24H 
24H 
48 II 
24H 
Z4H 
24H 
48 II 
48H 
24H 
48 H 
48H 
48H 
24H 
48 II 
48H 
24H 

mTe-et 

bC50 BEH 

LC~o 
LC' 50 
LC50 
ENZ 
ENZ 

LC~o 
LC~o 
J·C;o 
LC50 
LC50 
LC50 
LC50 
Leso 
LC50 
LC~o 
LC'50 
LC~o 

LC~o 
LC~o 
LCso 
LC50 
LC~o 
LCso 
LC~o 
LCso 
LC~o 

MOR 
BblI 
DVP 
BBI-I 
LCso 
PHY 
LC~o 
LCso 
J C~O 
LC50 
LC50 
LCso 
LC'~o 
LC' 50 
LC30 
LC'50 
LC.IO 
LC50 
LC50 
1 C~O 
LC50 
LC50 

Direct AQUIRE 1 Yw 
ConcentratlOn Re fcrcnc:c of 

Letha""!l'- Sublethal Numher Publication 
57 212687 79 

900 212891 70 
800 212891 70 

1,400 212891 70 
1,000 219361 71 

50,OCO 219361 71 
2101'\89 68 

12 210889 68 
2 210889 68 

19 210889 " 2,450 212667 64 
290 212238 64 

7 210666 80 
3,800 212238 64 
2,450 212667 64 
1,800 212667 64 

7 210889 " 510 212238 64 
1.100 212238 64 

7 218048 65 
265 212238 64 

41 218048 65 
1,800 210528 65 

365 212238 64 
3,000 212238 64 

19 218048 65 
41 210889 68 

100 315713 79 
100 315713 79 
100 3157[3 79 
100 315713 79 

6,000 313217 88 
<: 6,000 313217 88 

20 210542 69 
10 210$42 69 
17 210542 69 

140 210542 69 
14,200 210542 69 

13 210542 69 
110 210542 69 
3 1 210542 69 

10,700 210542 69 
054 210542 69 

210542 69 
8,000 2105[2 69 

3.' 210542 69 
170 210542 69 
IA 2105-+2 (,9 

200 2105+2 69 

:::!2-Nu\.'-96 



1- Ch,mi"IN,m, Spoci" 

4,4' - DDT (conL) Rotlfera; Rotlfer phylum 

AQU_FW8 wkl 

Sagitta sp; Chaetof1\aths; Arr{M'\\'orms 
Salmo sa:ar; Atlantic salmon 
Salmo saJar,Atlf\ntic ~f\lmon 
Sf\lmo salar, Atlantic salmon 
Salmo salar; Atl1\ntlC salmon 
Salmo s.tl.tr; AtlantlcslIlmon 
Salmo sahr; Allant)c salmon 
Salma salar; Atlllntic sillmon 
Salmo tmUa; Brol'.(J trw! 
Salmo !runa; Brol'.(J lrUll 
Salmo trutlll; Brol'.(J trW! 
Salmo trotta; Brol'.(J tCUlt 
Salmo lmtta; Brov.n lIeut 
Salino trutta: BroWl. lrWl 
Salve-linus fontinalis; Brook trml 
Salvelinus [onlm.dlis; Brooktrell( 
Salvelinus fontmlliJs, Brook lrmt 
Salvelmus fontmaIis; Brook lreut 
S.tlvclums fontmalis, Brook trwt 
Salvelmus fontinalis; Brooktrolt 
Salvelinus fontinali~; Droo\( troot 
Salvelinus [ontinlllis; Brook trml 
Salvdinus fontinalis; Brook troot 
Salvelinus fontmahs, Brook trml 
Sf\lvelmus fontinalis; Brooktrmt 
Salvclinus fontinalis: Brook troot 
Salvelinu~ fontinalis; Brooktroot 
Saivelin1.ls [ontmahs, Broo\(troot 
Salvelinus fontimllls, Brook trool 
Salvelmus fantinalis, Brooktrmt 
Salvelil1DS fontinalis, Brooktroot 
SalvelmL~ namaycush; Lake Irell(, siscowet 
Salvclim:.s l1amaycush; Lake troot, siscowct 
Sa!velinli.s sp; Trout, chaff 
Scmedesmus quadn:auda; Green algae 
Scenede,mus quadrbauda: Green algae 
Scenedesmus qu.tdri:::auda; Green algae 
Sccncdesmus quadri:::auda; Green algac 

5comber scombrus, ALlanlb mackerel 
Se!t:nastrUll1 capr)::omuturn; Green algae 
Semisuicmpira libcrtna; Marsh snail 
Scu011\ quinqueradlaLa, Yellowtail 
Sirnocephalus scnulatus; Water flea 
Simocephalus serruIatus; Water flea 
Simocephalus sp; Water I1l::a 
Simullidae; Blackl1y family 
Simuhidae: Blackl1y famlly 
SlTTIullidal::; Blackl1y family 

Table A-15 
AQUIRE Freshwater Toxicity Information 

Units = J'lI,IL 

Remedial Tnvesugation 
Opera.ble T7nlL'i, Sites 14 and 15 

Naval Air Statim CecilPlcld 
Jacksonville, Horida 

A" [ E~o,u<, [ 

NR 48H 
MATURE 24H 
YEARLING, :JO-12CM 24H 
lO.lG 24H 
20.1G 24H 
EGG AT GA~TRULATION lMo 
2S-4CM 24H 
EGG AT GASTRULATION lMO 
201G 24H 
AlEVIN 24H 
AlEVLN" 24H 
ALEVlN 48H 
NR 96H 
40G 961-1 
A\EVIN 48H 
33G 96H 
FINGERLING, J-3G 14Il 
UNDbRYEARLING, 2-3 MO 24H 
UNDERYEARLING, 2-3 MO 24H 
FINGERLING,1-3G 24H 
lOS.0G 24H 
330 96H 
213G 48H 
14G 96 II 
0.4 (j 96H 
213G 9U1I 
105.00 24H 
1.15G 96H 
213G nil 
2UG 24H 
L15G 48n 
1.150 nH 
2.8G 961I 
25G 9(iH 

FRY 96H 
NR 6D 
NR 48H 
NR 9611 
NR BD 
NR aSH 
NR to3D 
NR 413 II 

6.1-760 24H 
1ST INSTAR 48H 
1ST INSTAR 43H 
NR 48 H 
LARVAE 72Il 
LARVAE. 3RD-6TH INSTAR 1l.083H 
LARVAE, 3RD-GTH INSTAR 0.083 H 

Effect 
EJTecl 

Com:entratior:- j Reference 
Lethal Sublethal Numher 

LETH 200 219237 
LC50 37 2126..'18 88 
PRB 70 218872 72 

MaR 20 219591 70 
MOR 200 21959:1 70 
BEH 50 218533 74 
BEH 30 211\952 " BEH 10 218533 74 
BEH 200 219591 70 

LC~o 42 21054-2 69 

LC_~o 16 21054-2 69 

LC~o 25 210542 69 
LCso 2 210610 70 
LC50 10.9 212009 66 

LC~o 11 210542 69 
LC50 20 212009 66 
LC50 30 2121125 73 
THL 10 215531 75 
LC50 54 215531 75 
Tffi_ 20 212825 73 

MOR 1,00U 219591 70 

LC~o 17 212009 66 

L(' ~o 12.75 210964 71 
LC50 72 212009 66 

LC~o L8 212009 66 
LCso 11.9 210964 71 
BEH 1,000 219591 70 
LCso 74 210964 71 
LC51J 119 210964 71 

LC~O 23.1 210964 71 
LC50 7.35 210964 71 
LCso 74 210964 71 
LCSO 95 212009 66 
J,C:'iiJ 9_1 212009 66 

LC'50 46 216270 74 
PSE 1,000 2122'11 71 
PSE 100 2122-')1 71 
l'SE 100 212251 71 
PSE UlOO 2122:>1 71 

ENZ 50.000 219361 71 
PSE 36 212249 76 

LC)U 3,800 ? 10 I,)R 72 
LC50 65 216128 76 

EC50 IMM 2.5 210838 66 

EC~o IMM " 21081\/\ 66 

EC5~ IMM 58 219859 so 
MOR 200 219237 72 
DRF 401) 212837 66 
DRF ·10 2121-\".7 (,(, 

L~-:--Jov-% 



Table A-I5 
AQUIRE Freshwater Toxicity Information 

Unib=M/L 

Remedial Invesli10tion 
Opera hIe Unit 5, SiTes 14 and 15 

Naval Air StallCl1 CecHField 

Jo""on~ll', Floc;d, I ~-- BIT", 

Chemical Name Specit:s Age Exposure Effect _ cunccntrauol!.~~~_-j 

. _ Lethal Sublethal 
4,4' DVr (cant.) Slmuhum ornatum; Biacklly JJGG 24 H -C;HACCT~---'"'= 1,000 

SimuHumsp;Blackt1y LARVAE O.17H MOR 
Simuiiumsp;Blacld1y LARVAE 0.D17H MaR 
simulIUm 'p, Blaekfly LARVAE 0.17 H MOR 
Slmuliumsp;Blackfiy LARVAE 0017H MOR 
Skeietcnema costatum; Diatom NR 24 H PSE 
Skeietcnema eostatum; Diatom 10000 CELLS~ 1 to 17 D FGR 
SphoerOides maculatus; Northern puffer 146 MM, 63G 48 H LC~o 

Sphocrci.des maculatus; Northern pulTer 146 MM, 63 G 96 H LC~o 

Sphoeroides macuiatu~, Northern puffer 146 MM, 63 G 24 H LC50 
spi:odiaptomus chilospinus: Cahnoidcopepod ADULT, 2.2-2 8 MM 48 H L~o 

Sprodlaptuffius chilospmu~; Calanoidcopepod ADULT, 2.2-2.8 MM 24 H LC50 
Stizostedion viLn:um vitreum; Walleye 14G 96 H LC~o 

SLolephorus pU!plreus; Nchu 0 39G. 3.6 CM 12H LC50 
Strmglyocentrotus droebachien; Green sea urchin SPr~RM 13 H REP 
Strmglyocentrotus droebachien, Green sea urchm EMBRYO 120 H EC~o DVP 
Strrngtyoccntrotus purpuratus; Purple sea urchin EMBRYO 120 H EC.~o DVP 
Strooglyoc:entrotu5 purpuratm, Purple sea urchin SffiRM 1.3 H REI' 
Stylonychia notophora, Ciliate NR 36 H IGR 
Stylonychia notophora; Ciliate NR 36 H PGR 
Styionychia notophora: Clliate NR 9 H PG R 
Tetrahyrr_ena pyriformi,; Ciliate WG PHASE 96 H l'C.TR 
Thalassiosira guillardli, Diatom NR 24 H PSE 
ThaJassiasira g1.l1Ihudli, Diatom 10000 CBLLSiMT, 1 to 17D IGR 
ThalasslCma gulllardi1; Diatom NR 96 H FGR 
Thala~<;iosira guillardu; Dldtom NR 24H PSE 
Thalassio,ird weissflogJi. Diatom 10000 CIlLLSIML 1 to 17 D PGR 
Thalasso:na bifa<;Clatum, Bluehead wras;e 80 MM. 5 4G 96 H LC50 
Thalasso:na bifasciamm; Bluehead wrasse 80MM,5AG 24 H LC~o 

Thalassoma bll"asciatum; Bluehead wrasse 80 M:M, 5AG 48 H LC~o 
Theraprn jarroa; TIgert1sh, crescent perch 69-92 CM, 6.5-13.1 G, 6-9 MO 96 H LC ~o 
'lilapia mossambica; Mozambique tilapia 1.3 G, 3 4 CM 96 H LC~o 
Tilapia mossambica: MOLamblquetilapia 15-20G to 15 D ENZ 
Tilapia mos<;ambica; Mozambique tilapia 1.3 G, 3.4 eM 48 H 1 c~o 
Tliapl<l. ffiossambica; "M:ozambiqu~ tllapia ADULT, 22G, 9.2 CM 20 D CEL, PRY 
1ilapm mossambica; Mozambique tilapia 13 G, 3.4 CM 24 H LC~o 

Tilapia mossambica: MozambIque tilapia ADULT, 9.2 CM, 22.5G 20D HIS, PHY 
Tilapia mossambica. Mozambique tilapm FEMALE, 22,OU-, 9.3 CM 20 D IDS, PIIY 
Tilapia nossambiea; Mozambique Lil<l.pia I5-20G tu 15 D BID, PRY 
Tilapia mos;ambiea; Mozambique tilapia MATURE, 22 UOG, 9.2 CM 10 D HIS, PHY 
TIlapia nilotica; Nile tilapia NR NR RSD 
TiiaPla lillii, Tilapia FRY, 3.36 eM, 825MG • 96 H LC~o 

Tilapia zlllil:Tilapia FRY, 3.36 CM, 82.'iMG * 24 H LC:-;o 
Tilapia zlllii; Tliapia FRY, 3 36 CM, 825 MG, EEHERA STRAIN 96 H LC 50 
Tilapia ziJhi; TiJapia FRY, 3.36 CM, 825MG, BBI-IERA STRAIN 24 H LC~o 

Tildpia zillii;TlJapia FRY, 3.36 CM, 825MG, BEHERASTRAlli 24 H LC~o 

Tilapia zllli!; Tilapia FRY, 3.36 CM, 825MG * 24 H LC~o 
TIJapia zilIii; TiJapia FRY, 3 36 eM, 825 MG • 9611 Lr.~o 

Tilapla :lillii, 'filapia FRY, 3.36 CM, 825MG, BEHERA STRAIN 96 H LC.~o 

AQU_FW 2 

1,000 
10,000 

IOU 
1,000 

89 
89 

115 
24 
32 
29 

7 
17 
4 

36 

7 

12 

20 

9.5 
63 

15.5 
127B 
21 81 
27.5 

42 
9.52 

10 
80 

3 
>82 

>8.2 
>05to<10 

1.000 
40,000 

100,000 
100 
100 
80 

1UO 

10 
80 

10 

10 

1 
004 

219634 
219634 
219634 
219310 
219047 
210628 
210628 
210628 
215264 
215264 
210666 
21603S 
212264 
212264 
212264 
212264 
219892 
219892 
219892 
115127 
2]9310 
219047 
212125 
219310 
219047 
210628 
210628 
210628 
216020 
216a3A 
3124.'l3 
216038 
3124<lS 
216113S 
311764 
311558 
210552 
311S51 
312855 
313099 

313M9 
313W\l 
313009 
313(!;l9 
3131J)9 

3131])') 

313019 

70 
70 
70 
70 
71 
72 
70 
70 
70 
76 

76 
8U 

70 
89 
89 
89 
89 
80 
8U 
80 
70 

71 
72 
72 
71 
72 
70 
70 
70 
78 
70 

85 
70 
84 
70 
86 
85 
88 

86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
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Table A-IS 
AQUIRE Freshwater Toxicity Information 

Units = p.gIL 

RemedIal Inve<;tl}l;aLion 
Oper<l.b1e Unit 5, Sites 14 and 15 

Naval AIr Slatlm CecilFlcld 

Ag, EXpOSU1C EITect c.oncentration [ Chemi"IN,me Spoci" I 

J"bon~U" Flocid. I ~ Eff'" 

LeU}a! Sublethal ~ Number PUblication 
4,4' DIff (cant) Tinea linea, Tench FRY 

Endrin 

AQU_FW8wk1 

Tnchoptera; Caddlsfly order NR 
lJc<l. pugilator; Fidd[ercrab FEMAlE 
Uca pugilalor;l'lddlercrab MALE 

Acris crepltan~; Cricket trog 
Acrrncuna pacitica. SLonelly 
Aerrneuna pliCilica; Stond1y 
Acrrneuria pocll1ea, Slondly 
Aerrneuria pacifica; Stoneily 
Acrrneuria pacinea; Stondly 
Aerrneuria pacifica; Stonetly 
Acrrnet:ria pacilica; Stonctly 
AL-Irncuia plICllica. Slonelly 
Aermecfl<l. sp; Stonelly 
Agmenellum quadruphcatum; Blue- green algae 
Algae; Algae,phytoplankton,alga! mat 
AmbySloma m3Cu!atum; Spotted salamander 
Amby~toma opacum; Marbled ~alamander 
AnacysLisnidulans; Blue-!!,fem. algae 
Angulll? rostrata; Ameri::an eel 
Angull!"- rmtrata; Amer;::an eel 
Angul11& roslrala, Amercan eel 
Anguilla vulgaris: Eel 
Asellus bre-.'icaudus; Aqual);; sowbug 
Asellus brrvicaudus. Aqual);; suwbug 
Asellu<; brevil..audus; Aquati:: sowbug 
Atherixvanegata. Snlpefly 
Daells sp; Mayt1y 
Barbus donahs: Two spot afr~an barb 
Balbus dorsalls. Two spol <l.rrcan barb 
Barbus :iursalis, Two spot afrr:an barb 
Brandllura sowerbyl; Ohgochaele 
Branchiura sowerbyi; Oligochaete 
Branchiura sowerbyi: Oligochaete 
Branchiura sowerbyi; Ohgochaete 
B.!fo ar.ler);;anm; Amercan toad 
Bufo woodhousei fowJeri; Fowler'~ toad 
Bufo woodhou~ei fowleri: Fowler's toad 
Duro wuodhousei fowleri, Fowler's Luad 
Carassius auratLlS; Goldfish 
C;Ha~~iu~ i1unrtus, Goldfish 
Cara<;sius <l.uratLls; Goldfish 
channa gachua; &1<1.ke-hcad catfish 
Channa gachua; &1ake-he<l.dcalllsh 
Channa gachua; Snake-head catli~h 
Chtltln<l gac.hua; &1ake-headc<l.tl1sh 
Channa gachui:I; Snake-headcaLfish 
Chanm gachua; &l<l.ke-head catfish 

LARVA 
2-25 CM, NAIADS 
2-2.5CM, NAIADS 
NAIAD; 2-2_'\ CM 

NR 
NR 
NR 
NR 
NR 
2ND YRCLASS 
12UOOO CELLS PER ML 
NR 
LARVA 
LARVA 
120000 CELT.5 PER ML 
57MM,0.16G 
57MM,0.16G 
57 M],{, 0.16 G 
MATURE 
3-5WK 

3-5WK 
MATURE 
JUVENILE 
JUVENILE 
6-8.5CM 
6-85CM 
6-85CM 
NR 
NR 
NR 
NR 
LARVA 
TADPOLE,28-35D 
TADPOLE, 28-35 D 
TADPOLE,28-35D 
NR 
FINGERLING 
119G 
140M:M 
140 M.\1 
140MM 
HOMM 
140MM: 
140MM 

96H ~.o ~ 
3H- DRF 

72H LOC 
72U 

%H 
TIH 

"H 
"K 
WD 
0D 
WD 
~D 

30D 

%K 
26lo30H 

4H 

"K 
%H 

~to30H 

~K 

UK 
9611 

"K 
~H 

%K 
%K 

"K 
%H 
~H 

UK 
'6K 
TIK 
TIK 
TIK 
'OD 
9611 
~K 

UK 
%H 

"K 
%y 
%H 
~H 

UK 
nH 
"H 
.8K 
4811 

wC' 

LC~O ~ 

LC~o 
LC~o 
LC~o 

LC~o * 
LC~o ~ 

LC~o 
LC~o ~ 

LC~o • 
LC50 

IGR [PopulaLilll gfO'.vth] ~ 
rSB [PhorosyTIthe<;ls] * 

LC10 • 
LC~o -

IGR [Populatim growth) • 

LC~o 
LC50 

LC~o 
GRO [Grow1h] * 

LC50 
LC~o 
LC50 
LC.~o 
LC50 
LC50 
LC~o 
LC50 

IETH 

MOR [Mortahtyl * 
MOR [MortahtyJ ~ 
MUR [MortalIty] * 

LC50 " 

LC~o 
LC~o 
LC50 
LC50 
LCso 
LC.~o 
LC .• o 
LC.~o 
LC50 
LC50 
LC' ~O 
LC~o 

10 
069 
039 

32 
0.280 
0.28 
0.25 
022 
0.35 

:> 0.18 

" 18 

1.1 
0.6 

0.6 

17 
1.5 
15 
46 

0.90 
365 
155 
125 

4.000 
4,000 
4.000 
4.000 

10 
570 
460 
]20 

25 
0.44 
0.95 

7,6 

73 
695 

6.8 
H 

725 

10 to 11 
80 
80 

950 
1,000 

950 

1.0 

217387 
218349 
218349 

1080389 
1002177 
1002287 
1003553 
1126156 
1126157 

1126158 
1126159 
1126160 
1074043 
1058322 
1021641 
1080391 
108(890 
1058321 
1026027 
1021'iU28 
1026029 
1085434 
1026075 
102(;Q76 
1074035 
1074050 
1074045 
1026070 
1026{}71 

1026072 
1031927 
1031928 
1031929 
1031931 
1080388 
1063065 
1063(}66 

1063067 
HJ71J550 
1074054 
1105230 
1011554 
1011555 
1011.'l56 
l0115'l7 
lUI 1558 
1011559 

61 
79 
79 

81 
64 
64 
65 
66 
66 
66 
66 
66 
80 
71 
63 
81 

" 71 
70 
70 
70 
83 
TI 
72 
80 
SO 
80 
67 
67 
67 

73 
73 
73 
73 
81 
70 

70 
70 

88 
80 

" 78 

78 

7R 
78 

" 
" 
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I Ch,m",IN,ru, 

Endrin (conl.) 

AQU_FVi 

SpeCl~~ 

Channa g.achua~ ~ake-headcatIish 
Channa gac-hua: Snake-headcatfish 
Channa gachua. Snake-heade-attish 
Channa gachua; Snake-head catlish 
Channa gachua; snake-heade-attish 
Channa gachu(l.. Snake-head catfi~h 
Channa ptchua; Snake-headeatlish 
Challlla gachua; Snake-headcaLtish 
Channa gachua; Snake-hcadcatfish 
Channa gaChUd; 5nake-headcatfish 
Channa punctatus; Snakc-headcalfish 
Channa puncta Ills; Snake-headcatl1sh 
Channa punctaws; Snakc-headcatlish 
Channa :lUm:tarus; Sn3ke-headcatfish 
Charllla punctatus~ Snake-headcatl1sh 
C'hanna punelatus; Snotke-head catfish 
Chiroo.o:nidae.; Midge family 
Claa~ser_ia sarulo~a, Stonefly 
Claassenia sarulosa~ Stonefly 
Claassenia sabJlosa~ Stonefly 
Claassenia sarulosa; Stonet1y 
C)arias batrnchus; WalkingcaLlish 
C'lanas batrachus; Walking catfish 
Clarias batrnchus; Walbngcatlish 
C'larias lazera; CaLfi~h 
Clarias ]azera, Catfish 
Clarias lazem; C'atnsh 
clflfias la7era; Cat1ish 
Colisa fa~iata, Oiant gourami 
CoJpldium campylum; Ciliate 
Coregoous lavaretus; Pollan, whitefish 
Coreg(J]US lavaretu~; Pollan, whItefish 
Corcgoous Invaretus; Pol1'Ul, whitefish 
Coregrnus lavaretu~; Pollan, whiteti~h 
CoregoollS lavarctus; Pollan, whitefish 
Coregmus Javaretus~ Pollan, whllelish 
Coregrnus iavar",rus, Pollan, whilefish 
Coregmus !avarelus; Pollan, whlLetish 
Coregcnus pcled: WhiLefh.h 
C'ort:gmus peied; Whitefish 
Coregmus peJed; Whitetbh 
Coregmus peled~ WhileflSh 
Coregrnus peJed; Whitefish 
Coregrnm peled; WhitefISh 
Coregmus peJed; WhitefISh 
Coregmus pcled; Whlteflsh 
C'oregmus peled; Whitefish 
Coregmus peJect; WhitefISh 
Coregmm pe1ed; WhitefISh 

I 

Table A-I5 
AQUIRE Freshwater Toxicity Information 

Units = fJlIL 

Remedial InvestigatlOn 
Uperable Unit 5, Sires 14 and 15 

Naval Air Statim Cecil Fjeld 
Jacksonville,_Florida __ _ 

Ag' I 8,"0'"" I 
140MM 
140MM 
140MM 

140MM 
140MM 
140MM 
110MM 
110MM 
110MM 
110MM 
10-17 CM 
10-17 eM 
lO-~'iCM 

10-15'CM 
10-15 eM 
1O-~'i C'M 
LARVAE, 9-11MM 
20-2'iMM 
20-2'iMM 
20-2'iMM 
2ND YRCLASS 
15C'M,650 
15 CM, 650 
15 CM, 650 
19-23 CM, 150-1800 
19-23 CM, 150-1800 
19-23 CM, 150-180G 
19-23CM,150-180G 
55-60 eM, 41-4.4- MG 
>96H 
2n,115MM,ELEm'EREMBRYO 
2D,11.5MM,ELEUTEREMBRYO 
2 D, 115 MM, ELEIJTER EMBRYO 
2D, 11.5MM,ELEUTER EMBRYO 
~ D, 13.0 MM, PROTOPTERYGTO LARVA 
8 D, 13.0M:M, PROTOffERYGIO LARVA 
8 D, 13.0MM, PROTOPTBRYGTO LARVA 
8 D, 13.0 M.\{, PROTOPTEI{YGIO LARVA 
1 D, 9.4:MM, ELEUTBREMBRYO 
1 D, 9 4:MM, ELEUTER EMBRYO 
1 D, 9.4 M}.f, ELEUTER EMBRYO 
1 n, 9 4- MM, ELElTJ'ER EMBRYO 
3D. 10.OMM, PROTOPl'ERYGIO LARVA 
5 D, 10.0 MM, PROTOPTBRYGTO LARVA 
5 D, 10.0 MM, PROTOPIERYGIO LARVA 
5D. 10 OMM, PROrOPTERYOIO LARVA 
llD 11.8MM, YIERYGIO LARVA 
lID, l1.8MM, PTERYGIO LARVA 
11 D, 11.81{M, P1'ERYGIO LARVA 

4 

12H 
96H 
24H 
48H 
12H 
96H 
24 II 
48H 
12H 
96H 
24H 
96H 
24H 
4811 
TIH 
96H 
~H 

24H 
UH 
9.H 
9611 
UH 
48H 
UH 
24H 
UH 
12H 
96H 
~H 

eH 
UH 
MH 
aH 
12H 
12H 
MH 
4811 
12H 
UH 
24H 
.8H 
12H 
UH 
~II 

48H 
nH 
DH 
MH 
~II 

Dllect 
Bffecl ConcenLrallon 

Lethal Suhlethal 

LC'~o 6.90 
LC30 670 1011561 78 
LC50 725 1011562 " LC.~o 670 1011563 78 
Leso 6..55 1011564- 78 
LCsu 6.50 101 L'i65 78 
LC50 .80 1011566 78 

LC'so 6.60 1011567 78 

LC~o 6.35 1011568 78 

LC' 50 615 1011569 78 
MOR [Mortahtyj· 85 1014446 7. 
MOR [Monaiity1- 1.9 1014447 7. 

LC~o 8.5 1051537 12 
LC~o 4.1 1051538 12 
LC' 50 27 1051539 n 
Leso 19 10515~0 12 
LC'~o 12966 1026047 75 
LC~o 3.2 1008100 68 
LCso 084 1008101 68 

LC.~o 0.76 1008102 68 

LC~o 0.08 1074042 80 
LCso 50 1051523 75 

MOR [Morlality] • 10 105L'i24 75 
MOR [Mortahly] * 30 1051525 75 

LCso 4,000 1112161 91 

LC50 3,700 1112162 91 
LC50 3,100 1112163 91 

LC~o 2,800 1112164 91 
Leso 800 1127114 78 

PGR (l'opuiatJaJ growth] .. > 10,1100 1026066 go 

LCso 2049 108YJ42 77 

LC~o 20.7 108YJ43 77 

LC'50 91 108YJ44 77 

LC~o 3.4 1085045 77 
LCso 05 1085046 77 

LC.~o 02 1085047 77 
LC50 0.12 1085048 77 
Le50 0.06 1085()49 77 
LC5U 4,899.4 108505() 77 

LC' 50 3,4302 108S051 77 

LC~u 1,9784 1085052 77 
Leso 766.2 1085053 77 

Leso 916.8 1085054- 77 
LCso 1959 1n85055 77 
LC51J n4 1085057 77 
LCS1) 34.6 1085058 77 

LC~o 78 1085059 77 
Leso 23 1085060 77 
Leso 1.3 1n8.'ll(,1 77 

22-Nov-% 



ChemkaIName Spfl::ies 

Endrin (cont.) Coregmus peled; Whiterl~h 

AQU_FW8.wk1 

Crangon septclllspinosa; Sand shrimp 
Crangon seplemspinosa; Sand shnmp 
Crangon septemspinosa; Sand ~hrlmp 
Crangon seplemspmo~a; Sand shrimp 
Crangon scptemspinosa; Sand shnmp 
Crangon septemspinosa; Sand shrimp 
Crangon septemspmosa, Sand ~hrimp 
Crangon sp; Caridcall shrimp 
Crassostrea virgllllCa; Amercan or virgillla oyster 
CraSSOSlfea virginlCa; Amencan or virginia oy~ter 
Crassostrea .irglllICa; Amercan or vlfglllia oyster 
Crassostrea virginca; Amen::an orvir,l!;lnJ.t uyster 
Cra~so~trea \irginca; Amcn::an or virginia oyster 
Crassostrea vlfgim::a, Amercan or virginia oyster 
Crassostrea virginca, Amercan or virginia oy~ler 
Crassostrea vHgmca, Amercan or ~1[ginia oyster 
Cras<;ostrea virgmca; Arnercan or VIrginia oyster 
Crassostrea vir,l!;llllCa; Amercan or \~Iginla oyster 
Crassostrea virginca: Amen::an or VIrginia oyster 
('ras~mtrea virginca; Amercan or virgima oyster 
Cfilssosrrea virginlCa; AmerICan or virginia oystcr 
Cra~smtrc.a virginca; Amer\:::an or virgmia oyster 
Cylindr0spermum sp; Blue-gIeen algae 
Cymatogaster aggregata, 5him:r perch 
Cyrnatoga~ter aggn:gata; Shiner pereh 
GymalOg:aster aggregala; 31iner reICh 
Cyprido;Jsis Vldua, Ostracod 
Cyprido;lSisVldua; O~trdCod 
Cyprido?sls vidua; Ostracod 
C)T'ridopm vidua; O~tracod 
()'Pridopsis vidua; O~tracod 
C)prmodon variegatu~; Sheepshcad minnow 
Cyprinodon va.riegatus; Sheep-nead mmnuw 
Cyprmodun Vilriegatus, Sheepshead rrunnow 
Cyprinodon vanegalus, Sheepshead minnow 
Cyprinodon vanegatus; ~heepshead minnow 
C'yprinodon variegaLUs; Sheepshead minnow 
Cyprinodon variegatus, Sheep<head minnow 
Cyprinodon variegatus; Shet:pshead minnow 
Cyprinodon variegatus; Sheep shead minnow 
Cyprmodon variegalus; Sh(!UPSIC'oJ minnow 
C}pflnodon vanegatus; Sheep<head minnow 
C'yprmo:lull vanegatus; Sheepshead rnmnow 
Cyprinodon vanegatus; Sheepsl:iead minnow 
Cyprinodon variegams, Sheep<head minnow 
Cyprinocion variegatus, Sheepshead minnow 
Cyprinodon variegams; Sheep-nead minnow 
C)T'rmml.on variegatus; She.epshead minnow 

Tahle A-15 
AQUIRE Freshwater Toxicity InformaLion 

Units = p..rjL 

Remedial Invcstlgation 
Operable Unit 5, Sites 1.4 dml 1.'5 

Naval AirStaticn CeqlField 
Jacksonvilk, Florida 

Age E"!'OMC I 

11D, l1.8MM, FmRYGIO LARVA 72H 
2.0G 96H 
2.0G 23H 
2.UG 52H 
2,OG 20H 
2.0G .J-511 
26 MM, O.25G 24H 
26MM,0.25G 48H 
ADULT,63MM 96H 
JUVENILE 96H 
JUVENILE 96H 
25-5.1 eM 96H 
l:!GG~, 2 CBLL STAGE 48 II 
2DLARVAE 12D 
2DLARVAE 12D 
2DLAl{VAE 12D 
2DLARVAE 12D 
2DLARVAE 12D 
2DLARVAE 12D 
2DLARVAE 12D 
2DLARVAE 12D 
2DLARVAE 12D 
YEARLING, 1.5 IN 24 II 
EXPOGRO. INIl'lAL % TRANS = 7 18D 
48-104 MM, 1 2-11 0 G 96H 
41\-104 MM, 1.2-11.0 G OOH 
ADULT,96MM 96H 
NR 48H 
NR 24H 
NR 24H 
NR 48H 
NR 48H 
15-2'iMM 96H 
EGG u.25D 
EMBRYO 50 
EMBRYO * 25WK 
EMBRYO .. 25WK 
JTNENILE 96H 
FRY 33D 
JUVENll..E 4D 
FRY, FULL LIFE CYCLEEXP 2.'5WK 
FRY, FULL LIl'E CYCLE Exr 25WK 
FRY, FULL LIFE CYCLE EXP 25WK 
FRY,FULLLIFE ('YCLEEXP 25WK 
FEMALE ADULT, FULLLfrE CYCLE EX 25WK 
FEMAlE ADULT, FULL L'lI"'E CYCLE BX 17SD 
ADULT, FULL LIFE CYCLE EXP 175D 
ADULT, FULL LIJ.E CYCLE EXP 17SD 
EMBRYO AND FRY· 175D 

5 

EITeet 
EITect Concentration 

Lethal I Sublethal 
LC50 0.6 
LC50 06 1006736 80 

LC30 2.3 1006737 80 
LC50 07 1006738 80 

LC30 24 1006739 80 

LC~o 09 1006740 80 

L('50 2.8 10Z6IXJ3 69 

LC~o 1.8 1026004 69 

LC~o 0.4 1106933 !9 
GRO [Grov.1h] 400 1021637 64 
GRO [GrmvlhJ 33 102163~ 64 

GRO [Growth] 33 1021646 63 
DVP [Development] 790 10~.'i623 69 

MOR [Mortality]'" 25 1085625 69 
MOR [Mortality] "- 50 1085626 69 

MOR [MortahtY1 * 100 1085627 69 
MOR [Mortality] • 250 1085628 69 
MOR [Mortdlityj* 500 1085629 69 

MOR [Mortality]'" 1.000 1085630 69 
MOR [Morlality] * 2,500 10~5611 69 
MOR [Mortality]'" 5,000 1085632 69 
MOR [Mortality] • 10.000 1085633 69 

GRO [Growth] 100 1123161 60 
PGR 1 Populatim grow(h 1 .. 500,000 1024299 73 

LC~o 0.8 1050061. 72 

LC~o 012 105W63 72 
LC30 0.5 1106934 89 

MOR [Mortahlyj- 065 1024302 74 
MOR [Monalltyj· 0.32 102·1312 74 
MOR [Mortality] • 0.65 1024313 74 
MOR (Mortahty] .. o 16 1024314 74 
MOR [Mortality] "- 0.32 102431.5 74 

LCso 038 lOU{Xj99 74 
REP [Reproduction 1 * l.n 1000701 74 

MOR [Monality]· lO 1000702 74 
HAT [HdtchabilityJ * 0.31 1004295 77 
HAT [HatchabilitY1 .. 012 1004296 77 

LC:;o 0.34 lOU~297 77 
LC5C1 0,}58 JOl2203 " 
LC~o 0.38 101220.J- 74 

MaR [Moflallty] * 0.31 1071018 77 
MOR [MOrl<lhtyj· 012 1071039 77 

GRO [Growth J • 031 1071040 77 
GRO [Growth]- 012 11171041 77 

MOR [Mom.lity]· n31 10710 ... 2 T! 

MOR [Mortality] • 0.12 1071043 77 

REP [Reproduction]' 0.31 10710--1-4 77 
REP [Reproductllln J * 0,12 I07Hl·15 77 

MOR [MortalIty]- 031 107 W46 77 
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Chemical Name 

Endrin (cont.) 

AQU_F'I 

Species 

cyprinodun variegntus, Shcepshead mmnow 

Cyprl1lUScllrplO; Common, mirror, colored, carp 

Cyprinm carpio: Common, mirror, colored, carp 

cyprinuscarpio; Common, mirror, calmed, carp 

cyprinus carpio; Common, mirror,l:Olored, carp 

Cyprnluscarpio; Common, mirror,colored, carp 

Cyprinus carpio, Common. mirror, colored, carp 

Cyprinus carpio; Common, mirror. colored, carp 

Cyprinuscarpio, Common, mirror,colored, carp 

cyprinm carpio; Common, nurrer,colored, carp 

Cyprmus carpio; Common, mirror, colored, carp 

Cyprinm carpio; Commun. mirror, colored, carp 

Cyprnlul carpJO; Common, mirror. colored, carp 

Cyprinus carpIo. Cummon. mirror, colored, "arp 

Cyprinus carpio, Common, mirror, colored, carp 

Cyprinus carpio, Common, mirror, colored, carp 

Cyprinm carpio; Common, nurror, colored carp 

Cyprmus carpio~ Common, mirror. colored, carp 

Cyprinu\ carpiO; Common, mirror, colored. carp 

Cyprinm carpio; Common, mirror. colored, carp 

CVprinm carpio; Common, mirror, colored carp 

Cyprinus carpio, Common, mirror, colored, carp 

Daphnia lIlaWla, Water nell. 

Daphnta magna; WaLer flea 

Daphnia rnllgrJa; Water flea 

Dendraster excentricus, SlUld dollar 

DtmurlIsterexcentncus; Sand dollar 

Donaxcuneatus. Marinc biV<llve 

Fphemerella gflUldis, Ma)'lly 

Fundulus hetercdirus, Mummichog 

Fundull1shetelcclitu~. Mummichog 

Fundulus heteroclirus; MUmmichog 

FundulushetercclitllS. MUmmichog 

FunduLls heteroclirus; MUrnmichog 

Pundulu s heterccl1tu~. MUlIlmichog 

FundulLlsheiercclirus; MUmmichog 

FUlidulu~ hetcrcclltu~, Mummichog 

Fundulus majalh; Strtped kilhfish 

Fundulus ffiajalis: Striped killifish 

FUndulus map.lIs; Striped killinsh 

Fundulu~ sinulis; Longnose killilish 

Fundulus similb; Longno~c killifish 

Fundu:us snuihs: Longnole killiflsh 

Gambuslll aDlnis a!1inis; Mosquitofi!Jl 

Gamhusia a!1-ml~; MOSqulLoLish 

Gambusla a111ni5. Mosquitoflsh 

Gambusia aflinis; MOSqullolish 

Gambus!a allllli5; Mosquitoflsh 

Gamblsia affmis; MosquilOflsh 

Table A-15 

AQUIRE Freshwater Toxicity Information 
Units = ILrfL 

Remcdilll Invt:S(lgatlOn 

Operable Unit 5. Sites 14 and 15 

Naval Air Slatial CecilPit:ld 
J ac\{sonville, Honda 

Ago I E"Pu,u<o 

EMBRYO A."l"D FRY * 175D 

49MM,1,75G 24 I-l 

49:MM.175G 48H 

132MM,31.5G 241-1 

132:MM,31.5G 48H 

EGGS 48H* 

FINGERLING 96H 

1 D, 6.5MM,ELEurEREMBRYO 72H 

2D. 6 8 MM, ELTIUTEREMBRYO 12H 

2 D, 6 8 MM, ELEU'ITIR BMBRYO 24H 

2D, 6 8 MM,ELEUIER EMBRYO 48H 

2 D, 6,8 MM, ELEurER EMBRYO 72H 

lOn, 12.2MM, PROTOPJ'ERYGIO LARV, 1211 

WD, 12 2MM, PROTOPTERYGIO LARV, 24H 

100,12 2MM, l'ROTOPTERYGIO LARV, 48H 

100, 12.2MM, PROTOITERYGIO LARV, 72H 

27 D, 20.5 MM, JUVENll.E 12H 

270, 205MM, JUVENll.r. 24H 

27D,205MM,JUVENll.E 48H 

27 D, 20.5:MM, JUVENll.E 72H 

6.UCM,250 48H 

60CM,2.5G 48H 

1ST INSTAR, < 24 Ii 26H 

0-24 II NEONATE 48H 

0-24H.,NEONATb 48H 

SPERM UH 
&\1BRYO 12H 

ADULT,20-25MM 9D 

NYMl'H 96 II 

42 (36-45) MM 96H 

42(36-45) MM 10D 

51 MM, 1.8G 24 H 

51MM,18G 48 I-I 

51 MM, 1.80 96H 

5$MM.l.4G 24H 

55MM,1.4G "H 
55MM.l.4-G 9GH 

40MM,U.92G 24H 

40MM.092G 48H 

40MM,OnG 9GH 

JUVENll_E 24H 

JUVENll.E 48H 

JUVENILE 24H 

NR 36 II 

2.0-5.8 CM 96H 

012-060G lH 

0.12-0.60G 36 H 

NR 48H 

NR 96 H 

-L: ElTect AQUlRE Year 

Efred Concentration Refen:nce uf 

Le!hal SLlblcthai Number l'Ubli_caLion 

MOl{ [MorLalityj * 0.12 1071047 17 

LC50 1.75 1012636 76 

LC50 
1.35 1012637 16 

LC50 300 1012638 16 

LC5U 
2,70 1012639 76 

LETH 1,000 1034018 10 

LC50 032 1U74055 80 

LC50 > 256 1085090 17 

LC50 551.9 1085091 17 

LC50 
41~.4 1085092 17 

LC'IO 1311 10~5093 17 

LC50 486 1085094 77 

LC~o 571.1 108.5095 17 

LC~o 2954 1085096 17 

LC50 
137,1 1085097 17 

LC 50 313 1085098 17 

LC50 46 1085099 17 

LC50 35 1085100 77 

LC:iO 
13 1085101 17 

LC50 09 10~5102 77 

LD50* 0.065 1124338 69 

LD50* 0.002 1124339 69 

LC~o • 900 1026044 61 

LC50 
230 1105220 85 

LC~O 88 1105221 85 

REP [RcproducllUn 1 441 1106927 89 

DVP [Dewlopmentj >362 1106930 89 

MOR [Mortality]· 1,000 1066461 7Q 

LC50 -' 10035.''16 '.' 
LC50 0.60 1025979 70 

L~o 0.33 10259t\O 10 

LC50 1.8 102(i)09 70 

LC~o 07 1026{)10 70 

LC50 0.6 1026011 10 

LC30 -' 6 1026012 70 

LC 50 4.2 102(i) 13 10 

LyO 15 1026014 70 

LC50 U 1026021 70 

LCso 0.7 W2({)n 70 

LC50 
03 1026023 10 

L~o 03 1021649 63 

LC50 03 1021650 63 

LC50 
079 105mfl4 65 

LC50 
1075177 64 

LC_~o 012 1013658 77 

TETII 500 1028938 66 

LC50 
1031055 GIl 

LC~o 2,010 106(JJ32 88 

L(,~o 1 8 107C612 88 

22-0/uv-'l6 



ChcmicalNarue 

Endtin (com.) 

AQU_FW8.wkl 

Species 

Gambmia afTinis; Mosquitolish 
Gambusia affmis: Mosquitofish 
Gambusia allinis; Mosquitofish 
Gambusta atTmi~; Mosguitol1,h 
Gamhusla aninis; Mosquitotlsh 
Gambusia affmis; Mo~quitofish 

Gdmbusia atlillls, Mosquitolish 
GambuSla aiTJrllS; Mosquitul1sh 
Gambusia aftini,; Mosquitofish 
Gammarus flis.ciarus; Scud 
Gammarus fi\SClatu~; Scud 
Gammlirus fdSC!lillls; Scud 
Gamillarus fasciatus; Scud 
Gamma7us rasciatus, Scud 
Gamma~s fasciatu~; Scud 
Gamma:us fasciarus; Scud 
Gammli~us !dsciarus; Scud 
Oarnrna:us fasciatus. Scud 
Gamma:us fasciliUls; &ud 
Garnma:us fasciatus, Scud 
Gdmma~us lacustfls, Scud 
Gammarus lacuslns, Scud 
Gammarus lacus~ris; Scud 
Gammaru~ lacustfls, Scud 
Oammarus lilcustris; Scud 
Gilrnmarus lacustris; Scud 
Gastermteus aculeatu~. Three spine ,tickleback 
Gastermteus aculcatus: Three spme stickleback 
Gasterosteu~ aculeaLus; Three spine stickleback 
Gastcr05teus aculeatus; Three ~pme slickkback 
Gaslerosteus aculcarus' Three spine stickleback 
Gasterosteus aculealus; Three ,pine stickleback 
Gastero~teus aculearus, Thrcc spinc stickleback 
Gasterosteus aculeatus. Three ~pine sllckleback 
Ga~lerosleu; aculeatus: Three spine stickleback 
Gasterosteus acu\eallls, Three spine sth:kleback 
Gasterosteus aeuleatus: Three spine stickleback 
Gasterosteus aculeatus; Three spine stickleback 
GJlsterosteus acuieams, Three ~r1TIe slickleback 
Gasterosteu~ acu1ealus~ Three ~pine stickleback 
()li~tcrostCIH aculeams; Three spme sticklebllCk 
G~ster(l';leus a(..uieatus; Three spine stickieb;u;k 
Gasterosteus acuieatu~; Three spme stickleback 
G~sler05tcus aculeatus: Three spine ~tlckie back 
Gasterosteus aculell.tus, Thlcc SPlllC stickleback 
GasterostellS aculeiltus; Three spine stICkleback 
Gasterosteu, aculedtus: Threc spine stickleback 
Gasterosl~ls aculeatu~. Three spine slicklebdCk 
Gasterosteus aeulcatus; Three spine stickleb3Ck 

Table A-1S 
AQUIRE Freshwater Toxicity Information 

Units = IllIL 

Rcmedidllnvestigation 
Operable UnitS, Sites 14 and 15 

Naval Air Statim ('eeil Field 
Jacksonville, Florida 

I
' - I EU,d 

Age E:p;posure Rn'el:t ('oncc""n~I"""""Ocn'-c~~ __ 
Jo70~------------_-'-__ ==L ____ - Lethal Sublethal J'mrnber I t'Ubllcatl0n 

O.(iG 96H LC50 11 
~G %H L~ ~ 1105227 
MAlES AND FEMALES 48 H LCso 1 9 1108901 86 

BEHERA STRAIN FRY, 2 06 CM, 222 MG 24 H LC50 10m 1101:1962 86 

Hrn-mRA STRAIN FRY, 2,06 CM, 222MG 96 H LC50 527 1108<;163 86 

>2SMM: 48H LC~o" 0.6 1124037 69 
NR 48H LC'50* 180 11252114 61 

NR 72 H LC50 • 1 05 1125285 61 
NR 96H LC30 " 075 1115286 61 

NR 5 D LC' 50 0.90 1026087 72 
NR 24 H LC50 10.0 102001:18 72 
NR 48H LC50 70 1026089 72 
NR 96 H LC50 5.50 1026090 72 
NR 5D LC50 500 
NR 24 H LC~o 1~ 

Hl2fi091 72 
1026092 72 

NR 96 H LC~o 4.3 1026093 72 
NR 24 H L('50 10 1026094 72 
NR 96H LC50 13 1026095 72 
NR 48H LC50 56 1026096 72 
MATURE 96 H LC50 43 1074037 80 

NR 9611 LC5[) 115 1003555 65 

2MOOLD 24H LC~o 6.4 
2MO OLD 48 H LC;o 4.7 

1008200 69 
1008201 69 

2MO OLD 96 II LC50 3.0 )008202 69 

MATURE 96 H LC~o 3.0 
NR 96 H Lr:;o 11.5 

1074036 80 
1108115 64 

22-44MM,0,38-0.77G 48H LC50 045 1025<)95 61 
22-44MM:,O.38-0.77G nIl LC30 045 1025996 61 
22-44MM:,0.38-077G 96H L('50 0.44 1025997 61 
22-# MM, 0 38-0.77G 72 H LC~o 0.58 1025998 61 
22-44 M.~, 0.38-01" G 96 I-I Lr:~o 0.50 1025999 61 

0.3G.1-15IN 48H LC.lo • 1.74 112521:17 61 

O.3G, 1-1.5 IN 48H L('50· 2.55 1125288 61 
03G,1-15IN 48H LC50 " 240 1125289 61 
0.3G,I-151N 48H L('50* 2.25 112521)0 61 

0.3G, 1-1.5 IN' 48H LC30 • 262 1125291 61 

03G,I-1.5L~ 72Il LC'50· 171 1125292 61 

03G,1-15IN 72H LC50 • 1S7 1125293 (,J 

O.3G,1-15IN 72H L~o" 157 1115294 61 

0.3G.1-15IN 72H LC50 • 1.71 1125295 61 
0.3G,I-15IN 12H LC~o* 1.95 1125296 61 
0.3G,I-15IN 96H L('50" 1.65 IJ}5297 61 

O.3G,l-l.5IN 96H LC~o' 150 1125298 61 
0.3G,1-151N 9GIl I.C50 * 1211 1125299 61 

03G,I-UIN 96H LC50 • 157 1125300 " 0.3G,1-1.5IN 96H LC50 ' 157 11253Ul 61 

FERTILIZED EGGS 4 D DVl'lDevelopmentj" .J 75 to 4 2 1125318 61 

FERTILIZED EGGS 8 ro 9 D HAT [HdlL.ho.bihtyJ· .J 7510 4 2 1125319 61 

HATCILLLNG 8 to 9 D HAT [HatchabilllY] • 'l.75lo L2 1115320 61 

7 2::>-Nov.-% 



ChcmicalName 

Endrin (cont.) 

AQU_F 

Species 

Hc,xagenia bilinc,ata; Mayfly 

IClalurus melas; Blook rullhead 

Iclalurus melas; Block rullhcad 

IctalulUS melas; Black rullhead 

Ictalurus rnelas; Block 1:ullhead 

IctaJurus melas; Bl~k rullhead 

lctaluru~ punct<\tus, Channdcatfi~h 

Ictalurus punctatus; Channel catfish 

Ictalurus punctatu~, Channelcatlish 

Ictalurus punctatus; Channel catfish 

Ictalurus punctalus; Channelcattish 

Indonaiacaeru1ea; Unionldc1am 

Ischnura venk:ahs, Damseltly 

lordane!la l1ondae; Flaglish 

JonlaneJa t1ondde; Flagtish 

lordanelld floridae; PJagfish 

lordall.ella nuridae; Flagfish 

J ordanella t1oridae; Flagtish 

lordancUa floridae; Flagfish 

Jordanella floridae, Flagtlsh 

lordanella l1oridae; FJag!ish 

JOldMlclll\ l1ondac; Flagfish 

Jordane\la tloridae; I'lagfish 

Katelysia 0plma; Marine brvalvc 

Leioslomu5 xanthurus; Spot 

Lelostoillus xanlhurus; Spot 

Lepidocepilalus thermaE,; Lo?t:h 

Lepidocephalus therrnahs; Looc:h 

Lepomis macrcx:hirus; BluegIll 

Lcpomi~ macrQChiru~, Blucgill 

Lepomis rn<lCnx:hlrus; BluegiU 

Lepom:s macrochirus; BluegIll 

Lepomis macrochirus; Bluegill 

LepotTIl~ m?l;;rOChlru~; Bluegill 

Lepom!s rnacrochirus; Bluegill 

Leporms macrochlfm; BluegIll 

LepOlllls rnocrochirus; Bluegill 

Lepornis macrochlrus; Bluegi!l 

Lepomls macrochirus; Bluegill 

Lepornls macrochirus; Bluegill 

LepOl11is macrochirus, Bluegill 

Lepcxnis macrochirus: Bluegill 

Leporris macrochirus, Bluegill 

Leporris macrochirus; Bluegill 

Leporms macrochirus; Bluegtll 

Lepollils macfochirus; Bluegill 

Lepomls macrochirus; Bluegill 

Lepollils m(lCrochirus, Bluegill 

L~pornis macrochirus; Bluegill 

Table A-15 
AQUIRE FTcshwalcT Toxicity In[ormation 

Units = J1YL 

RemedIal Investiption 

Operable Ullit 5, Site<; 14 NId 15 

Naval Air Statim CecIl Field 

Jacksonville, FIondl\ 

Ago I E~o'"l 
1ST INSTAR 
IMMATURE 
IMMATURE 
IMMATURE 
JMMATURB 
1.50 
lYl4G, I2CM, FINGERLINGS 

NR 
14G 
0.73G 
0.75G 
ADULT,55-GS:MM 

JUVENll-E 
FlRSTGENBRATION 

9GH 
%R 
70 

140 

UD 
%R 
%R 
96H 
96R 
96H 
%R 
8511 
%H 
~D 

I-2DLARVAE,IST-2NDCrENERATlDr NR 

FIRSTGENERATlON 30D 

I-2D LARVAE. 1ST GENERATION NR 

1-2DLARVAE, SECONDGBNERATIOJ"I 30t060D 

2-3D 300 

2-3D 30D 

2-3D 300 

37D 96R 

33D 96R 

ADULT,25-30MM 80 II 

JWENll-E 24H 

lUVENILI! 4BR 

50MMADULT 24R 

SOMMADULT 48 l-I 

Wl'.06-1.5G 24R 

\\IT 06-1.5G 24R 

WT.0.6-J.5G 24 II 

wr 06-15G 96H 

W'1'.0.6-15G 96R 

WT. 0 6-1.5G 96R 

3.8-6.4 CM, 1 0-20 G 96 II 

3.8-64CM,1.0-20G 96H 

3.8-6.4CM,1.0-20G 96ll 

NR 24H 

NR 96H 

1.5G 96R 

1.41G 96H 

025G 96R 

O.45G,I-15IN 72R 

o 4SG.I-15lN 96H 

0.45G,I-1.5IN 72R 

0.45G,1-1.5lN nIl 

045G,I-15IN 72R 

O.4SG,I-LSIN 9611 

o 45G, 1-1 5IN 96R 

Elkct 

Et1'ect ~ Concentration 
Lethal Sublethal 

LC.~o 62 

LC~o 0.45 1000177 " 
LC50 034 1000085 80 

LC~o 019 lOom~6 80 

LCso 0.10 1000087 80 

LC.~o 1.1 1074058 80 

LC~o 0.' 1006591 77 

LCso 1.1 1070507 88 

LC~o 0.32 1074059 80 

LCso 0.43 1105228 85 

LC.~o 041 11052:29 85 

LT50 1,000 1066465 79 

LC~o 24 1074046 80 

EGP [Egg Production] * 005110022 1074738 78 

NR o OSl to 0.30 1074740 78 

EGP [Egg Plodllctlonj" 0.30 1074766 78 

GRO [Growth) ~ 030 1074768 78 

GRO [Growth] * 0.051 to 0 30 1076620 78 

NR 0.21 to 0.39 112:2410 85 

GRO [Growth]'" 021 to 0.39 1122411 85 

REP [Reproduction 1 .. 021 to 0.39 1122412 85 

LCso ~ O.~5 11224B 85 

LCso 
. U 85 1125322 78 

MOR [Mortality] .. 1,000 1066457 79 

LC~o 4.4 1021639 64 

LC50 06 1021640 64 

L(,~o 3.754 1008282 78 

LC50 3.329 1008283 78 

LC~o 28 1005927 69 

LC5fJ 1.5 1005928 69 

LC50 
08 1005929 69 

LC~o 0.61 1005930 69 

LCso 041 1005931 69 

L(,~o U31 1005932 69 

LCso 060 1011503 59 

LC50 046 1011504 59 

LC5fJ 044 1011505 59 

J.C~fJ 2.0 1034057 70 

LCso 0.55 107((i20 88 

LC~o 061 1074062 80 

LC50 023 1105225 85 

LCso 
019 1105226 85 

LC50 
. 0.95 11252SZ 61 

LC50 * 060 J 125283 61 

L(,~o * 095 1125302 61 

Leso ~ 225 1125303 61 

LC~o • 270 112530+ e,l 
Leso ~ O.CiO )125305 ,1 

LCso * 086 112531)0 61 

22-Nrw-% 



Table A-15 

AQUIRE Freshwater TOl:icily Information 
Uniu = p.gfL 

Remed].l.l Investigation 

Operdblc VUltS, Sites 14 and 15 

Naval AIr Statim Cecil Field 

ChcmicalName Sp~ies Age Exposure EITe-Lt ConcelltratlOn 

~ 
J"k<on~lI"Flodd, I h' EITod 

. --------.l-ethal 1 Sublelhal I nUWlJ<Ol I J;-lWJj",HIUJj I 

Endrm (COllt.) LepOlnis macrcx:hirus~ Bluegill 0450,1 1.51N 96 H ---I',rcC,-,".L_--'== 1.10 ,,..,';'In-'';1 

AQU_FW8wkl 

Lepomis macrochiru~, mucgill 0 45G, 1-1.5 IN 96 H LC 50 * 825 

Lcpomis macrachuus; Bluegill 0 45G. 1-l.5 IN 96 H LC~o • 5.5 

LepurIllS macrcx:hirus; Bluegill 0 45G, 1-1.5 IN 96 H LC~o" 2.4 

Lepotllismacrex.-hnus; Bluegill 0.-1-5G,I-15IN 96H LC~o· 1.65 

Lepamismacrochirus; BluegiU 0.45G,I-1.5IN 96H LC~o~ 0.86 

LepomH m~rochirus, Bluegill 0,45 G, 1-1 5 rn 96 II LC~o • 0 33 

Lepomis macrochirus; Bluegill 0450, 1-1.5 IN 72 H LC~o * 23.2 

LepOTTlis macrochlru~; Bluegill 0,450,1-1.5 IN 72 H LC~o * 195 

LepoollS macrochirus, Bluegill 0.45 G. 1- 1 5 IN n H LC~O * 2.17 

LepOlUlsmacrochuus; Bluegill 0450, 1-1.5 IN 72H LC50 • 0.36 

Mcnidia meniciia; Atlant'l: silverside 54 MM, 0 9 G 24 H LC.'iO 0.5 

Menidia memdia, Atlanti:: silver~ide 54 MM, 0.9 G 48 H L~o 0.08 

Memdla melUdia; Atlant~ silverside 54 MM, 0 9 U 96 11 LC~o 005 

Mcrcenana rnen:enaria, Northt:m quahog orhard clam ADULT, 82 MM, 21 G SHELL 96 H MOR [Mortdlity] ~ 10,000 

M~rometrus ruimmu5, D'>I/3.r[peJt:h 4l!-l04 MM, 1.2-11.0 G 96 H L(,~o 13.0 

MJ:rom~lrus Illi!limus; Dwarfperch 48-104 MM, 1.2-11.0 G 9611 LC50 0.13 

M~roptelUs.~almoides; Largernooth bass FINGERLING, 0 47.'iG, 3,4 CM 24 H LC~u 0.49 

Mi::ropteDls salmoides; Largcmooth ba~s FINGERLING. 0 475G, 3.4 eM 4811 LC.'iO 0.27 

Mi;roptelUs salmoides; Largemooth bass FINGERLING 20D MOIl.. [Mortality] * 11.5 

M~ropleIUs salmoldes; Largemoolh bass 2.5G 96 H LC~o 0.31 

Mugilcephalus; Striped mullet 83 MM, 6.9 G 24 H LC50 07 

Mugil ccphalus; Slriped mullet 83 MM, 6.9 G 48 II J.C~o OJ 

Mugrl cephalus; Striped mullet 83 MM, 6 9 U 96 1-1 LC~o 0.3 

Mugil cephalus; Striped mullet MATURE 96 II GRO [Growth] • 

Mugil cun:ma; WhIte mulIe! JlJVDNll.E 24 H LC~O 

Mugile'Jrema; WhilemulIcl JUVENILE 48H LC~O 

Mrndopm bahIa, Opossum shrimp JUVENILE. 1-10D, ADULT 16 D Rnr[Reproduclionj 

Mysido?,is bahia; Op05~um shrimp JUVENILE, <24 H 4D NR 

Mysidopsis bi\hla; Opossum shrimp JUVENILE, <24 H 16 D NR 

Nas,anb obsoletll~, Eastern mud Inail 15 MM. 0.16 G SHELL 96 H REP [Reproduction] * 

Nassariul obsolctus; Ea~Lem mud snail 15M."\f, 0.16 G ,sHELL 96 H MOR [Mortality] ~ 

Nerel.nirens. Polychaete NR 12D MOR[Mortality] * 

Nerds Vlrens; Puiychaete NR 12 D MOR [Mortalnyj· 

Oncorhynchus clarki; Cutthroat troot 1.30G 48 H 1.C50 

Oncorl'_ynchus clarb, Cutthroat ucut .37 G 48 11 LC50 

Oncorhynchus clarki; C"utthroallroot 37 ° 72H LC ~o 

Oncorhynchus clarki, Cutthroat trcul 37G 96 H LCso 

Oncorhynchus clarki; Cutthroat tloot 130G 9ii H LC~o 

Oncorhynchus kisutch, Coho salmon.silver salmon 1.50G 2411 LC~o 

Oncorh}nchus kisutch: Coho salmon,silver salmon 150G 48 H LCso 

Oncorhynchus ldsutch; Cuho salmon,.ilver sl\lmon 1.S0G 72 H LC~o 

Oncorhynchus lusutch, ('oho salmon, silver salmon 1.50G 96 H LC50 

Oncorhynchus klsulch; Coho salmon,silver salmon 57-76 MM. 2.7-4.1 G 24 H LC~u 

Oncorhynchus kisutch; Coho salmon,'llwr salmon 57-76 MM, 2.7-4.1 G 48 H LC~o 

Oncorhynchus kiSU1Ch. Coho salmon.silver salmon 57-76 MM, 2 7-4.1 G 72 II LCso 

Oncorhynchus kisulch; Coho salmon,silvCf salmon 57-76 MM, 2.7-.1-.1 G 96 H L(,~o 

Oncorhynchus kisutch, Coho salmon.sih.·er ~almon SMOLT5;, 127 MM 96 H LC50 

Oncorhynchus ki~ul(..h, Coho ~almon.sllver salmon 1 9 G, 25 IN 24 H LC31J • 

2,6 
26 

o 120 
0.060 

10,000 
110 
110 

0235 
0.297 
0147 
0.113 
0.192 

2.1:15 
144 
091 
0.76 
1 3 
0.8 

0.52 
079 

12 
12.0 

10 

OQQIti2:MJ 

10 

1125308 
1125309 
1125310 
11253! 1 
1125312 
1125313 
1125314 
1125315 
1125316 
1125317 
1026015 
10160l(i 
1026017 

1021170 
1U5ln62 
1050064 
1013214 
1013215 
1013216 
1074064 
Ifl2602.j. 

1026025 
102G026 
10115430 
1021647 
1021648 
1129635 
1129637 
1129639 
1115645 
) 115646 
1063211 
1063212 

1004372 
1004373 
1004374 
1004375 
1004376 

1004365 
1004366 

1OU4367 
JO01368 

10259117 
1025988 
1025989 

1U2~r)90 

1106932 
1125773 

61 
61 
61 
61 
61 
61 
61 
61 
61 
61 
70 
70 
70 
70 
n 
n 
76 
76 
76 
80 
70 
70 
70 

" 63 
63 
82 
82 
82 
70 
70 

" 82 
71 
71 
71 
71 
71 

71 
71 

71 
71 
61 
61 
61 

61 

" 61 
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TablcA-15 
AQUIRE Freshwater Toxicity Information 

Units = p.rJJ. 

Remedial Investigation 
Operable Umt5, Sites 14 and 15 

Naval Air St"LiUl Cecil Field 

","omillo,Flond" I ~ Eft'", ' 'w.~,' ..-----, 
Spoci~s Age Exposure Effect Concentration 

I _ ~ Lethal_ I Sub1etha! I '""UIUU<.O' I rUl)Ll<"U1UU I 

ChelllicalName 

Endrm (cant.) Oncorhy:tchus kisutch; Coho salmon,sllver salmon 1 9 G, 2.5 IN 4/\ H LC.~o • 0.56 
Oncorhynchus kisutch: Coho salmon,silver salmon 1,9 G, 2.5 IN 72 H LC:,'iO * 030 
Oncorhynchus kisutch, Coho salmon,<;iiver salmon 1.9G, 2.5 IN 96 H LCso • 0.27 
Oncorhynchus mylciss; Rambow troot,donaldson troot 1.24G 48 H LC~o 0695 
Oncorhynchu~ mykiss, Rainbow trooL,donaidson troot 124 G 72 H LC50 053 
Oncorhynchus mykiss: Rainbow Lroot.dom..]dson Lm.lt l.24G 96 H LC50 0.405 
Oncorhynchus mykl~~; Rainbow trool,donaldson trCJ.lt 06-1.5 G 24 H LC50 15 
Oncorhynchu~' mykiss: Rambow troot,donaid~on tloot 0.6-15 G 24 H LC5U 5.3 
Oncorhynchus rnykiss: Rainbow tnut,donaldson trooL 0.6-15 G 24 Il LC50 28 
Oncorhynchus mykiss: Rainbow troot,donald~on tro.\{ 06-1.5 G 96 H LC50 2.5 
Oncorhynchu~ rnykiss, Rambow lroot.,dona]dson troot 0.6-L5 G 96 H LC50 1.4 
Oncorh)TIchus mykiss, Rainbow troot,dona]dmn troot 0.6-15 G 96 H LC50 1.1 
Oncolh}nchm mykiss; Rainbow troot,donaldson tn~..ll 51-79 MM, 3,2G 2411 LC 50 0,79 
Oncorh)TIchus myk!s~; Rainbow troot,donaldson troot 51-79 MM, 3.2G 48 H LC~o 0.58 
Oncorh)TIchus mykiss: Rambow trcul,donald~on troot 51-79 MM, 3.2G 72 H LC~u 058 
Oncorh}nchus mykiss: Rainbow troot,uonaldson troot 51-79 MM, 3,2 G 96 11 LC~o 0 58 
Oncorhynchus myluss: Rainbow troot,donald~on troot NR 96 H LC.~o 078 
Oncorhynchus mykiss: Rainbow Lroot,donaldson Lroot 1.0G 96 H LC~o 0,75 
Oncorhynchus mykiss: Rainbow trcut,donaldson troot 1 D, 25.3 MM, ELEUfER EMBRYO 24 H LC~o 57.9 
Oncorhynchus mykiss: Rainbow troot,donaldson trool 1 D, 25 3 MM, ELEUTER EMBRYO 48 H LC~o 24.4 
Oncorhynchus mykls~, Rainbow trooL.donaldson troot 1 D, 25 3 MM, ELEUI'ER EMBRYO 72 H LC~o 11.2 
Oncorhynchus mykiss: Rninhow troot,donllld~on troo! 2D, 25,5 M:M, ELEUTER EMBRYO 12 H LC~o 343.4 
Oncorhynchus mykiss~ Rainbow tr(Xll,donaldson troot 2D, 2S.5MM, ELEUTER EMBRYO 24 II LC~o 712 
Oncorhynchus mykiss, Rambow troo(,donaldson trcut 2 D, 25 5 MM, ELElIT'ER EMBRYO 48 H LC50 21.4 
Oncorhynchus mykiss: Rainbow LnAlt,dona\dson trool 2D, 25.5 MM, ELEurER EMBRYO 72 H LC50 78 
Oncorhynchus mylciss: Rambow troot,donaldmn troot 8 D, 29,2M..r..i, ELEUTER EMBRYO 12 H LC50 9.1 
Oncorhynchus mykiss: Rambow lrwt.,donaldson troot 8 D, 29.2MM, ELEUTBR EMBRYO 24 II LC~o 3,9 
Oncorhynchus mykiss, Rainbow troot,don,ddson troot 8 D, 29.2:M1v{, ELTIurnR EMBRYO 4/\ H LC 50 2.0 
Oncorhync:hus mykiss: Rainhow troot,donllld~on troot /\ D, 29,2 M:M, ELEUTER EMBRYO 72 H LC~o 0.6 
Oncorhynchus myklss; Rainbow trool,donaldson troot 15 D, 31 OMM, PROTOPTERYGIO LARV, 12 H LC~o 2,1 
Oncorhynchus mykiss. Rainbow trCl.lt.donaldson troot 15 n, 31,OMM, PROTOPTBRYGIO LARV, 24 H LC50 0.9/\ 
Oncorh~nch\ls rnykbs: Rainbow trout,uonaldson tr(XlL 15 D, 31.0MM, PROTOPTERYGIO LARV, 48 II LC~o < 0 25 
Oncorhynchus mykiss: Rambow troot,donaldson Lrwl 15 D, 31 OM..\{, PROTOPTERYGIO LARV, 72 H LC~o < 0 25 
Oncorhynchus mykiss: Rainbow LrfJ.lL,donaidson troot 22 D, 32.3MM, PTERYGIa LARVA 12 I-I LCso L5 
Oncorhynchus ruykiss; Rainbow troot,donaldson tran 22D, 32,3MM, PTERYGIO LARVA 24 H LC~o 07 
Oncorhynchus mykhs; Rainbow lroot,donaldson trool 22 D. 32.3 MM, PI'ERYGIO LARVA 4811 LC50 017 
Oncorhynchus myklss. Rainbow uCJ.lt,donaldson troot 22 D, 32.3 MM, P1'T!RYGIO LARVA. 72 H LC~o 0.07 
Oncorhynch\l~ mykiss, Rainbow lroot,donaldson troot 29 U, 34.J MM, P[ERYGIO LAHVA 12Il LC;o 32 
Oncorhynchus mykis~; Raulbow troot,donaldson trCJ.lt 29 D, 34.1:M1v{, IT'ERYGIO LARVA 24 H LC ~o 063 
Oncolhynchu~ mykiss: Hainbow trCXlt,donaldson trool 29 D, 34.1 MM, PI'ERYGIO LARVA 4811 LC50 006 
Oncorhynchus mykis~, Rainbow Hoot,donaldson troot 29 D, 34.1:M}.f, PTERYGIO LARVA 72 H LC~o < 0.06 
Oncort.ynchus mykiss: Rainbow troot,donaldson lroot 71 D, 46,2MM, JUVENILE 12 H LC~o 2./\ 
Oncorl:ynchus rnykiss; Rainbow troot.,donaldson trooL 71 D, 46 2MM, JUVENILE 24 H LCso 1 1 
Oncorhynchus mykiss: Rainbow troot,donaldson troot 71 D, 46.2MM, JUVENILE 48 H LC~o 017 
Oncorhynchu~ mykiss, Rainbow Lroot,donaldson trool 71 D, 46.2MM, JUVENILE 72 H LC50 0 12lo 0 25 
Oncorhynchus myki~s; Rainbowtroot,donaldson trool L44G 96 H LC50 0.33 
Oncorhynchm mykiss: Rambow troot,donaldson [rool 1 G. 1.625-2,25 IN 24 II LC~o * 2,17 
Oncorhynchus mykiss, Rainbow troot.donaldson troot 1 G, 1.625-2.25 TN 4~ H LC ~o • 1.45 
Oncorhynchus mykiss: Rainbow troot,donaldson trOOI 1 G, 1.625-2.25 IN 72 H LC~o· 1 12 

AQU]V 10 

1125275 
1125276 
1004360 
1004370 
1004371 
100$861 
100.';862 
10051363 
1005864 
1005865 
100~66 

1025991 
1025992 
1025993 
1025994 
103Ct340 
1074052 
1085063 
lU8.5064 
1085065 
1085066 
1085067 
10115068 
1085069 
1085070 
108."{I71 
1085072 
1085073 
1085074 
1085075 
108.5076 
108."1177 
108~78 

1085079 
1085080 

1085081 
10850112 
108501;13 
1085084 
J085085 
108jJ(l6 
1085087 
1085088 
1085089 
1105224 
1125269 
1125270 
1125271 

61 

71 
71 
71 
69 
69 
69 

69 
69 
69 

61 
61 

61 
61 
88 
80 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
77 

77 
77 
77 
77 
77 
77 
85 

61 
61 
61 
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ChclllicalNamc 

Endrin (eont.) 

AQU]W8.wkl 

SpecIes 

Oneorh)TIchus mykiss. Rainbow trent,donaldson Inn! 
OneOrh)'Ilehus tsha""Ytscha, Chinook salmon 
Oncorh)TIchm l~hav.yt<;cha; Chinook salmon 
Oncorh)'llchus TSha~scha: Chinook salmon 
Oncorh)TIchu5 t~ha...yt<;cha; Chinook salmon 
Oneorh)TIehus tshal'oYlscha; Chinook s[L]mon 
Oncorh)Tlchus t,hawylY.;hd; Chinook salmon 
Oncorhynchus tsha~scha; Chinook ~almon 
OreonectC.5 immunis; Crayfish 
Orconecte~ immuni~; Craylish 
Oreonectesnais. Crayfish 
OrC[1necL~~ nais; Craytish 
Oreofie·.ctesnais; Craytish 
Orconectesnais; Crilyfish 
Orconectesnais; Crayfi~h 
Pagurus longiearpus; Long'o\'rist hermit crab 
Pa!}lrus lonj!;iearpus, LlJngwri.'.t hermit crab 
Palaemonetes kildiakensis; Gras~ shnmpJre~WllLer pra'Ml 
Palaemonetes kddidkensi~; Grass shrimp, freshwater prav;l.l 
Palaemonetes hdiakensis; Grass shnmp,freshwaLer pral'.ll 
Palilemonetes kadiakcmis; Grass shrimp,frdl'water pralW,l 
Pala~monete~ kadiaken~i~; Grass shnrnp,lre~waler pra'Ml. 
Palaemonetes kadiakensis; Grass shnmp,fres!1water pra~ 
Palaemonetes kadiakensis; Grass Sllfllllp,freshwatel pra'M1 
Pala~rnonete~ kadiaken~i~; Grass shrirnp,rre~water pra'Ml. 
Paldernonetes kadiakensis; Grass sluimp,freshwater pra'Ml. 
Palaemonetes kadiakensls, Gra~s shflrnr,lre~water pra'Ml. 
Palacmonetes kadiakensis: Gmss shrimp.freshwater pra~ 
Palaernoneles kadJakensis, Grass shrimp,freshwater plaV;1l 
Palaemonetes kadmkensis, Grass shrimp.fr~lhwaLerpral'.ll 
Palaemonetes pUglO; DaggerbJade grass shrimp 
PalaernoneLe~ pugio; Daggerhlade gra~s ~hrimp 
Pdldemunete~ pugio; Daggerblade grass shlimp 
Palaemonetes pUglo; Daggerhlade gras<; <;hrimp 
Palaemonetes pugio; Daggerblade grass shrimp 
PalaemoneLe~ puglo, Daggerblade gra;s shrimp 
l'alaemonetes pugio; Daggerblade grass shrimp 
Palaemonetes vulgaris; Mar!h glass shnmp 
Palaernonetes vulgarr;; Marsh gnt<;s <;hrirnp 
Penaeus dUorarum; Pink .'.hrimp (amerca) 
Perea tlavescens; Yellowpen::h 
PimeiDc.les promdas, Fathead minnow 
Pimerhale~ prornela~, Fdlhead minnow 
l'imqil"les promelas; Fathead mmnow 
Pirnejil"les promclas. Fathead !IlllllIOW 

Pimerh"le~ promelas, l'alhead mmnow 
PimCfhales pmmeias; Fadlcad 1ll1l1llOW 

Pimerh"les prornela~, l'alhead mmnow 
l'imq:h1.les promel:\s; Fathead mmnow 

Table A-15 
AQUIRE Freshwater Toxicity Information 

Units = p.g/L 

Rcmecilallnvesligatioll 
Operahle UniL 5, SlLes 14 Mld 15 

Naval Air Statim ('eell FIeld 
Jadr.'.onvillt, FlOllda 

Ag' 

1 G, 1 625-2.25 IN 
51-114MM.1.4S-SG 
51-114MM,145-50 
5J-114 MM, 14S-5G 
51-114MM,145-50 
6-~G 

6-8G 
6-~G 

NR 
185G 
3-5WK 

3-5WK 
MATURE 
MATURE 
EARLY INSTAR 
3.5MM,0.28G 
:3 5MM, 0.28G 
NR 
NIt 
NR 
NR 
LATElNSTAR 
LATE INSTAR 
LATE INSTAR 
LATE INSTAR 
LATE INSTAR 
LATE INSTAR 
LATEmSTAR 
LA:rE IN~TAR 
MATURE 
19-36 :MM 

LARV.AE, 1 D 
JUVENILE 
ADULT 
JUVENILE, 12-19 MM 
EGG· 
EGG * 
31:MM,047G 
31MM,0.47G 
39-70MM 
l'IN:GERLING 
3eM 
3eM 
EGG 
EGG 
EGG 
EGG 
NR 
1.20 

11 

96H 
24H 
48H 
72H 
96H 
4811 
72H 
96H 
96H 
96H 
24H 
96H 
24H 
96H 
96H 
24H 
48H 

24H'" 
24H* 
24H· 
24 H ~ 

48H 
9611 
5D 

24H 
96H 
48H 
5D 

24H 
96H 
96H 
96H 
96H 
96H 

145D 
35D * 
35D· 

24H 
48H 
96H 
96H 
48 II 
48 II 
30D 
30D 
3aD 
30D 
96H 
96H 

E11'ect AQUIRE I y", 
Effect Concentration Reference of 

Lelhal Sublethal Number PublleatlOn 
. ------

L(,~o~ 090 1125272 61 

LC~o 2.0 1025983 61 

LC~o 1.2 10259114 61 
LCso 1.2 1025985 61 
LC50 1.2 1025986 61 
LC~o '" 1.50 1125277 61 

LC30 
. 1.Ul 1125278 61 

LCso 
. 09:2 1125279 61 

LC50 >230 1063616 " LC50 >89 1105223 85 

LC~o 20 1026073 72 
LC50 32 1026074 72 
LCso 400 1026080 72 
LCso 320 1026081 72 

LC~o 3.2 1074038 80 
LCso 27 1026000 69 

LC~o 18 1026001 69 
LCso 0.9 1002139 70 

LC~o 13.7 1002142 70 
LC50 4.7 1002144 70 
LCso 2.8 1002459 70 
LCso 5.0 1026077 72 
LCso 0.5 1026078 72 
LC5U 04 1026079 72 

LC~o 14 1026082 72 

LC~o 3.20 1026083 72 

LC~o 8 1 1026084 72 
LCso 24 1026085 72 

LC~o 13 1026086 72 
LCso 3.2 1074039 80 

LC~o 0.63 1I)O()'j9~ 74 

LC~o 1.2 1066440 79 
LC50 0.35 1[)66441 79 
LC50 0.63 1066442 79 

REI' [Reproduction]'" 0.03 1066443 79 
GRO (Growth]· 0.05 1066445 79 
ORO [Growth] * 0.03 1066446 79 

LC5Q 10.3 1026063 69 

LC~o 43 1026064 69 
LC11J 0037 101lfX)97 74 
LC:,\,() 015 1074066 80 
LCso 0<7 103<1<110 70 

LC~o 077 J034020 70 
MOR [Mortahtyj* 0.14 1042712 " llAT[IIatchabilityj'" 025 10-12713 78 

MOR [Mort,\lilY] * 0.14 10n714 7R 

MOR [Mort(llity)'" 630 10·12715 7R 
LC50 1.7 1071)545 88 

LC~o 1.8 11J74057 Be) 

22-·J',;ov-!)r) 



CnemicalName 

Bndrm (conl.) 

AQU]'I 

Species 

Pimerimles promelas; Fathead mmnow 

PlmcP1ale.~ promela~, Fathead minnow 

Pimerhales promelas: Fathead mmnow 

PimeFflales promelas; Falh.ead minnow 

Pimerna:c,s promelas; Fathead minnow 

Pimefbales prome]as; Fathead mi1mow 

Pimqilllies prome]as, Fathead mirmow 

Pime}hales promelas; Fathead minnow 

Pimejilales promelas: Fathead mumow 

Pimernaics promeias, Fathead minnow 

Pimejilales prome1as; Fathead minnow 

Pimerna1cs promelas: Fathead minnow 

Pimej±lales promelds; Fathedd minnow 

Pimep.lales promek ... s, Fathead minnow 

Pimerh~.les promelas; Fathead minnow 

Pimep.lales promela~; Falhead minnow 

P\mejhales promelas. Fdthead minnow 

Pimqnaies prome1a~; Fathead minnow 

Pimernaies promelas. Fathead mmnow 

PimeJh.ales prome]d~, Fathedd minnow 

PoeciUa latipinna; SallFn molly 

Poecilia retculata; Guppy 

POL'Cllia ret~ulata; Guppy 

l'oeci]ia retcu\ata, Guppy 

Poccili~. retcu\ata; GUppy 

l'oeciha reti:U)dta, Guppy 

Poccilia retcu\ata, Guppy 

Poecilia retcu)ata; Guppy 

Poecilia retculata; Guppy 

Poocilia retculata; Guppy 

l'oeciha [(.'(Culata; Guppy 

Poccl!ia retcu\ata, Guppy 

POCCliIa retJ:ulaLa; Guppy 

Pm.'cllia reli:ulata, Guppy 

l'oec!lla reti::u\aLa; Guppy 

Poccilia retcUlata; Guppy 

Poecllia rel):;U]"ta; Guppy 

Pocciua rctculata; GUppy 

Poecilia reti:uiata, Guppy 

PocciJ:a retculata; GUppy 

Poecilia reti::ulata; Guppy 

Poecllia ret£ulaLd; Guppy 

Poecilia relLulata; Guppy 

Pseud?cris triseriata trjseria; WesLern chorus frog 

P~eud~cris tnsenaLa triseria; Western chorus frog 

Psrudacris triseriata lriseria, Westem chorm frog 

Pteronan:::ella badia; Stmel1y 

Pten:maK:ella badia. Stmefly 

Ptero:JaK:ella badia; Stcnefly 

Table A--15 

AQUIRE Freshwater Toxicity Information 
Units = Jll,/L 

RemcdiatInvestigation 

Opelabte Unit 5. Siles 14 and 15 

Navdl Air Statim ('ecli Field 

JaCK.o.OllVllle, Florida 

l Ag' ~_E'PO~,"'O 1'--------__ 
38 64CM,1 2G 241-1 

:=f; Errod 
Effect ____ C'oneclltr_~ 

Le!h~ SUble-thal 

LC~o l.6 

3 B-6.4CM, 1-2G 

3.~-64('M, 1-2G 

3.8-64 eM, 1-2G 

38-6.4 eM. )-2G 
3B-6.4CM,1-2G 

38-6.4 CM, 1-2G 

3.8-64CM,1-2G 

38-6.4 CM. 1-2G 

< 24 II LARVAE 
< 24HLARVAE 
< 24 HLARVAE 
< 24HLARVAE 
< 24HLARVAE 
o 59G 
1.8-4QCM 

U-4.0CM 
1-2G 
1-2G 
1-2G 
36-49MM 
2MO, lU.OMM,JUVENIIE 

2MO.I0.oMM,JUVENIlB 

2 MO, 10.0 MM. JUVENILE 

2MO, 10 OMM,JUVENIlB 

2MO,10.0MM,JUVENILB 

2MO,10UMM:,JUVENIlB 

2MO,10.OMM,JUVENlLE 

2 MO, 10.0 MM. JUVENILE 

2MO,100MM,JUVENllE 

2MO, 10 OMM,JUVENlLE 

2 MO, 10.0 MM:. JUVENILE 

2MO,10.0MM,JUVENIlli 

2 MO. 10.0 MM,JUVENILE 

2MO,100MM,JUVENILB 

2MO,lOOMM:,JUYENIlB 

2 MO. 10,n MM, JlJVENIIE 

2MO, 10 OMM, JUVENILE 

2MO,10.0MM,JUVENILE 

2MO,10UMM,JUVENllB 

2MO,10.0MM,JUVENllB 

0.75-1lN, 0.3 G 
0.75-1JN,0.3G 
TADPOLE,7D 
TADPOLE. 7D 
TADPOLE,7D 
15-:YlMM 
15-2DMM 
15-XlM:M 

12 

gH 
96H 
MH 
4811 
%H 
MH 
gH 
%H 
9611 
~D 

~D 

mn 
~D 

96H 
48H 
96B 
96H 
96 II 
96H 
96H 
12H 
24H 
48H 
72H 
121-1 
24H 
48H 
721-1 
121-1 
2411 
48H 
72H 
12H 
24H 
48H 
nIl 
12H 
24H 
48H 
72H 
72H 
96H 
24 Il 
48H 
96 H 
24H 
48H 
961-1 

LC~o 15 

LC~O 1.4; 1.3 

LC~O 68 

L0;o 47 

LC30 
3.8 

LC'SO 41 
LC50 35 

LC~o 32 
LC50 0.7 

GRO [Gro\\l1h] - 020 

GRO [Growth] - 0.38 

MOR [Mortahlyj- 038 

LETH 0.73 

LC~o 0.64 

LC_~o 037 

LC'50 0.26 

LC~o • 0.47 

LC.~o • 0.52 

LC50 • 0.45 

LC50 063 

LC50 65,4 

LC~o 11.9 

LCso 11 

LC30 0.5 
LC50 131.8 

LC~o 4.8 

LC50 0.6 

L<-1o 03 

1.C30 1.2 

LC' 50 05 

LC.~o 0.19 

LC:;o 0.12 

LCso U.8 

LC50 
0.3 

LC30 0.12 

LC~o 0.08 

LC:;O 0.5 

LC30 
02 

LC50 0.09 

LC50 
OOG 

LC50 • }.10 

L(' 50· 090 

LC' 50 290 

LC50 
290 

LC' 50 130 

LC:;o 28 

Leso 17 

LC50 054 

1075034 59 
1075035 59 
1075048 59 

1075049 59 
107X150 59 
1075057 59 

1075058 59 

1075059 59 
1103187 88 
1103189 " 1103190 88 
11031(,11 " 1103192 88 

1105231 85 
1122645 " 1122646 69 
1125202 66 

1125203 66 

1125204 66 

1000700 74 
1085113 77 

1085114 77 

1085115 77 

1085116 77 

1085117 77 

1085118 77 
1085119 77 
1085120 77 

1085122 77 

1085123 77 

1085124 77 
1085125 77 

1085126 77 
1085127 77 
1085128 77 

1085119 77 
1085130 77 
1085131 77 

1085132 77 
10.'15133 77 
1125280 61 
1125281 61 
10riYl68 7U 
1063069 70 
1063070 70 
10081)97 " 1008098 68 
1008099 68 

22-Nuv-')(, 



I Ch,rni"IN,m' 

Endrin (cant,) 

AQU_FW8.wkl 

Table A-15 
AQUIRE Freshwater Toxicity Information 

Units=I~~ 

RemedIal Inve~tiga.tJon 
Opelablc UnitS, Site;. 14 ami 15 

Naval AIr Statim Cecil Field 

·1 J"Bonvill,. Flodd, . I Ell,,, 
Age Exposure EHcct Concentration I 

Lethal I Sublethal Numocr J 

species 

Pteronan::e]1a hawa; Stmetly NAIAD 96 H LC~o 0,54 
PteronalCYS califomica, Slonet"ly 4-6 CM, NAIAD 48 H LC50 7,8 1002431 
Pterom:ll\..,-YS californica , Stonelly 4-6 CM, NAIAD 72 H LC~o 370 1002432 
Pterona!lryS caJifomica; Stonet1y 4-6 CM, NAIAD 96 H LC'50 2.40 1003015 
PteronaICYs caUfornica; Stonet1y NAIAD; ~-6 C'M 96 H LC~O 24 100355 .. 
t>teronarys ca!tf0IT11Cd; Stonel1y 30-35 MMNAIADS 24 H LC' 50 4.0 1008094 
Ptemnaltys c:alifornica, Stonelly 30-35 MMNAlADS 48 H LC~o 0.96 1008095 
PteronaICYs califomka; Stonefly 30-35 MM NAIADS 96 H LC~o 0.25 100~96 

PteronalC}'S caJifomlCa; Stonelly 2ND YR CLASS 961-1 LC50 0.25 1074041 
PLeronaltYs californica; Stonefly NR 15 D LC~o 400 1126152 
Pteronan::ys cahfomica; Stonel1y NR 20D LC50 · 2,70 1126153 
Pteronan:ys califormca; Stonel1y NR 25D LC~o · 210 111615.J. 
Ptcromwys califomica; Stoncfly NR 30 D LC50 · 1200 1126155 
Rana catesbcillna; B-lllfrog NR 96 H LCso 7 1078640 
R<Illll catesheiana, Bullfrog LARVA 96 H LC50 E 2 108m86 
Rana c:ateSbeianll; :&il1lrog 2320 96 H LC~o 25 1105232 
Rana hexadactyla; Frog TADPOLE, 20(15-25) MM, 12 H LC'~o 660 1092129 
Ralla h~xadaclyla, Frog TADPOLE, 20(15-25):MM, 24 H LC.~o 494 1092130 

RaIla hexadllCtyla, hog TADPOLE, 2U(15-25) MM, a 48 H LC30 0.85 1092131 
Ram hexadocLyla; Frog TADPOLE, 20(15-25):MM, 72 H LC50 0.172 1091132 
Ralla hexadactyJa; Frog TADPOLE, 20(15-25) MM, 96 H LC~o 0,21 1092133 
R<Illfl sphenc:x:ephala; Leopard frog EGGS 24 H LC~[r 25 1029536 
Raila sphmocephala; Leupard frog YOUNG LARVAE 96 H LC~o * 6 1029537 
Rana sphenocepha\a, Leopard frog OLDER LARVAE 9611 LCso ~ 1029538 
Rann sphmocephala; Leopard frog SUB-ADULT 96 H LC~o · 5 1029539 

13 

64 
64 
64 
65 
68 
68 
68 
80 

66 
66 
66 

" 88 
81 
85 

" 85 
85 
85 
85 
80 
80 
80 
80 
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Tahle A-IS 
AQUIRE Freshwater Toxicity Information 

Units = IJtIL 

Remedlallnvestlg<lLlon 
Operable Uml 5, Sites 14 and 15 

Naval Air Statim CecilFic-ld 

Jachonville, Florid,,~, ___ --,_ ----------,------;o;;c::;------ -;c~~"'T-~. 

I ----::calName SpeclCS Age - Expo~urc I -,-,,,eet 

~ . LeU)"1 

Endnn (cant.) Rana sphenocephala; L~opflfd [rag LARVA 96 H 

13l1i:~t Concent~ation 

Sublethal 

AQU_F\\ 

Rana sylvatica; Wood [rog LARVA 96 H 
Rma temporaria; Frog 45 D, 18.7MM. TADPOLE· 72 H 
Rana tcmporaria; Frog 86D, 27.2MM, TADPOLE" 1211 
Ranatemporana; Frog 86D,272MM.TADPOLE- 24H 
Rana teruporaria. Frog 86 D. 27 2 MM, TADPOLE" 48 H 
Rana ter.1poraria; Frog 86 D, 27.2MM, TADPOLE" 72H 
Rana tcruporana; Frog 2 D, 10.5 MM, TADPOLE" 12 H 
Rana temporaria; Frog 2 D, 10.5 MM. TADPOLE" 24 H 
Rana temporaria; Frog 2D, 10.5MM, TADPOLE-
Rana teruporaria; Frog 2D. 10 5 MM, TADPOLE .. 
Rana temporana. Frog 8 D, 14.0 MM, TADPOLE" 
Rana temporaria; Frog 8 D. 14.0 MM. TADPOLE· 
Rana lemporaria; Frog SD. 14 OMM, TADPOLE" 
Rdfla temporaria; Prog 8 D. 14 o MM. TADPOLE" 
Rana temporana; Frog 16D. 28 OMM, TADPOLE" 
RaIla temporaria; Frog 16 D, 28.0MM. TADPOLE· 
Ranot temporaria; Frog 16 D, 28.0 MM. TADPOLE .. 
Rana temporana; Frog 16 D, 2S.0.M:M, TADPOLE" 
Rana temporaria, Frog 45D. 18 7M..\,i. TADPOLlJ" 
Rana temporaria; Frog 45D, 18 7MM, TADPOLE" 
Rana temporaria; Prog 45 D, 18.7 MM, TADPOLE .. 
Rana temporaria: Frog 107 D, 30.~ MM. TADPOLE" 
Rana tempofol.riot; Frog 107 D, 30.8 MM, TADPOLE .. 
Ranot temporaria, Frog 107 D. 30 8 MM, TADPOLE .. 
Rana temporaria; Frog 107 D, 30,8 MM, TADPOLE" 
Sa\velinus fontinah~. Brooktroot 1.15G 
Salveiinus rOntillalis; Brook lrwt 
Salvelinus fonlmalis; Brooktrult 
Salvelinus fominal1s, Brook troot 
Salve-lmus [ontillalis; Brook trwt 
Salvelinus [ontmaii~; Brook trcut 
Salvclinus fonlmali~; Brook trUlt 
Sphoeroidcs macuialus. Northem puffer 
Sphoeroides rnaculatus; Northern puller 
Sphoeroides maculatus; Nonhem puffer 
Strmglyocentrotus droeb~hlen; Glceu sea urchin 
Strmglvocentrolm drocbcchien, Grem sea urchin 
Strmglyoccmrotus purpuraLUs; Purple sea urchm 
Strrnglyocentrotus pUrpuratus; Purple ~ea urchin 
Tanytarsus dissimilis; Midge 
Tanytarsus didmilis; Midge 
Thalassoma bi[a~iatum. Bluchcad wrasse 
Ibalassorna bita~iatum, Bluehead wrasse 
Thalassoma bifa<Llatum; Bluehead wrasse 
Tllapia nilotica; Nile tilapm 
Tilapianilotlca, Nile tilapla 
Tilapla nilotica; Nile tilapla 
Tilapia nilolica; Nile tilapia 

115G 
J.l5G 
1.15G 
2.04G 
2.04G 
204G 
131 MM, 46G 
131M.~.46G 

131MM,46G 
Sl'ERM 
EMBRYO 
SPERM 
EMBRYO 
NR 
3RD AND 4TH INSTAR LARVAE 
90:MM,70G 
90MM,70G 
9nMM,7.0G 
15G,41.5MM 
1.5G,4L5MM 
138G,89MM 
138G,89:MM: 

UH 
nIl 

nH 
MH 
UH 
nH 
12H 
MH 
4811 
nH 
UH 
MH 
UH 
UH 
MH 
4811 
nH 
MIl 
UH 
nH 
%H 
UH 
7211 
%H 
MH 
UH 
9611 ,.R 
=H 
"H 
=u 
UH 
MH 
~H 

UH 
9611 
MH 
48H 
NH 
UH 

......... 50 9 
LCso .. 34 

LC~o 243 

LC~o 4799 

LC,:,;o 160.5 
LCso 39.6 

LC~o 172 
LCso 3,998.7 

LC~o 2,008.6 
LC50 7098 
LCso 4253 
LCso 2,3702 
LCso 9886 

LC_~o 2268 
LCso 505 

LC_~o 2,540.4 
LCso 1,1375 

LC~o 614.9 
LCso 2~7.5 

LC,o 1.2967 

LC~o 241.7 

LC~o 740 
LC50 3214 

LC~o 1133 

LC~o 28.9 
LCso 14.7 
LC50 1.28 

LC~o .59 
LCso .42 
LCso .355 

LC.~o 1.2 
Leso .675 

LC~o 59 

LC50 3.1 
LCso 3.1 
Leso " REP [Reproduction] 342 

DVP [Development] >159 
REP [ReprOduction] 103 
DVP [Development} 221 

LC51) 2 
LC50 083 
LCso 06 
LC50 0.5 
LCso 01 

LC50 161 
LCso 140 

LC'50 282 

J.C~o 200 

1085138 77 
1085139 77 
1085140 77 
1085141 77 
1085142 77 
1085143 77 
1085144 77 
1085145 77 
1085146 77 
1085147 77 
1085148 77 
1085149 77 
1085150 77 
1085151 77 
1085152 77 
1085153 77 
1085154 77 
1085155 77 
1085156 77 
10851:>7 77 
1085158 77 
1085159 77 
1085160 77 
1085161 77 
11104361 71 
WU4362 71 
1004363 71 
1004364 71 
1004377 71 
1004378 71 
1004379 71 
1026006 70 
1026007 70 
IDZ6()(]8 7U 
1100')26 89 
1106929 89 
1106925 89 
1106928 89 
107&628 " 1105122 85 
10260]il 70 
1026019 70 
1026020 7U 
1012640 76 
1012(,41 76 
1012042 76 
10126·13 76 

22-N'w-% 



L Ch'mi"IN,m, 

Endrin (cont.) 

Inor~k Compounds 
Alumillum 

AQU_FW8I',kl 

Table A-15 
AQUIRE Freshwater Toxicity Information 

Unitl = JSl/L 

Remedlili InvesLlgatiun 

Operable Uni!5, Sites 14and 15 
Ka\".1.1 Air Stalim Cecil Field 

_,---__________________ , ______ ~Jl\cksonviIle.F1orida 

E,p",o" I Species 

Tilapia miotica; Nile tilapla 
Tildp1ll. nllotica; Nile tilapia 
Tllapia nilodca; NIle tilapia 
'filapia nilotica; Nile lllapia 
Tilapia nilotica; Nile tilapia 
Tilapia nilollca; Nile tllapia 
Tilapm zillh; Tilapia 
Tilapla 1111ii; Tili;'P13 
Ttlapia ,illii; Tllapia 
Tilapia zillii, Tlillpia 
l'IllCl\ tinea; Tench 

Tinea tinca; Tench 
Tinea tinea, Tench 
Tmea tmea, Tench 
Tinea lmea; Tench 
Tinea linea; Tench 
Tmea tmc(I; Tench 
'linea tinea; Tench 
Tinc(\. tinea; 'lcnch 
1 im;a Linea, Tench 
Tipula ~p; Grandlv 

Bnu:hionus caJycillorus; Rotifer; 
Myriophyllum spied-tum; Waler-mllfOlI. 
Myriophyllum spicaUlm; Waler-milfoiI, 
Myriophyllum spicalum; Water-mitfol!; 
Myriophyllum spicatum; Wflter-milfoi1; 
Salmo t!Utta; BroWl troot; 
Salrna trolta, Brov.n tn~t; 
Salmo rrutta; Bro\\!'l HOOt; 
Salmo trotta; Bro'Ml tfUlI; 
Salmo trolta; Bro .... n troot; 
Salma trolta; BroWl lrrul; 
Salvelinus fontinahs; Brook troot; 
Salvdinus fonlinaIis; Brook In:ut; 
Salvelmus fontinalis: Brook troot; 
Salvelnlus fontinalis; .Brook troot; 
Salvclinus fonlmahs; Brook troot; 
Salvelinus fontinaIis; Brook lfUlI; 
Salvelmus fontinahs, Brooktrcut; 
Salvelinus fontinali>: BrookHUlt; 
Salvelinm fontnldlis-, Brook trUlI', 
Salvelinu~ fontinalis; Brook HOOI; 
Salve linus fOlltnlalis, BlOok trwt; 
Salvelinus rOlltmdli~; Brook trool; 
Salvelinus fonti.na!Js; Bruuk: tr(Xll; 
Salvelmus fonlmall~; Brook trwt, 
SaJvclinus fontinalis; Brook UUlI; 

536G,64MM 
5,36G,64MM 

5.360,64 MM 
5.36G,64MM 

5.36G,64MM 
5 36G, 64MM 

Ag' 

BEHERA STRAIN FRY, 3.36 CM, 825 MG 
BEHERA STRAIN FRY, 3.36 CM, 1:!25 MG 
AlEXM'DRIA ~l.RAlN FRY· 
ALEXANDRIA SfRATN FRY· 
4 MO, 84.5 MM, JUVENIlE 
4 MO, 84 5 MM, JUVENIlE 
4 MO, 84.5MM,JUVENIlE 
4 MO, 84.5 MM, JUVENILE 
4MO, 84 5MM,JUVENIIE 
4MO,84.5MM,JUVllNILE 
4MO, 84.5 MM,JUVF.NILE 
4 MO, 84.5 MM, JUVENILE 
4MO, 84 5MM,JUVENILE 
4 MO, ~4.S MM, JUVENIlE 
JUVENILE 

NEONATE 
4CM APEX 

4 CM."U'EX 
4CMAPEX 
4C'M APEX 
ALEVIN 
AIEVIN 
ALEVIN 
ALEVIN 

AlEVIN 
FERTEGG 
FRY 
FRY 
FRY 
ADULT, 25-30 eM 
FRY 
FRY 
l'RY,22-23MM 
FRY 
FRY, 22-23 MM 
FRY 
FRY, 22-23 MM 
FRY 
FRY, 22-23 MM: 
FRY 
FRY, 22-23 MM 

2 

MH 
gH 
~H 

.SH 
24H 
gH 
~H 

%H 
MH 
961l 
12K 

MH 
gH 
72H 
UH 
MH 
~Il 

TIH 
1211 
HH 
%H 

24H 
32D 

32D 
32D 
32D 
28D 
42D 

21D 
42D 

28D 
<4MO 
43.2H 
7.3D 

792H 
5D 

MAR 

11.5D 
10,67D 

4.7D 
19.67D 

50 
20.83 D 
504H 

4.79D 
672H 
842D 

Effect 

E!TecL 

_I Conccntralion 
Lethal ""-I--SUhlelhal 

LC~o 2A 
LC:;o 1.8 

LC~o 
LC~() 3,1 

LC~o 
LCso 31 
LCso 24.34 

LC~o 10 09 
LCso 1.20 
LCso 026 

LC~o 51U 

LCso 340 

LC:;o 19,6 

LCso 160 

LC:;o 222 
LCso }3,3 

LC:;o 11.8 

LC:;o 9J 
LC'so 13.4 

LC:;o 2,6 

I.C:;o 12 

LC~o :;. 3,OW 

EC50GR· 12700 

BesoEM· 7600 

EC:;oBM· 2500 

Ee~oGR • 5100 

LC:;o 19 

LC:;o 72 
LC.~o _ 84 to 105 

LC:;oC 15 I 

LC' 50 " HAT <677 

LTso 1000 

LT.1O 630 

LTso 500 
LET 320 

I.:1 50 1000 

LT50 100 

LT~o 480 

LT50 65U 

LT:;o 470 

LTjO 1000 

LTso 20 

I.:1 50 500 

LT50 42 

1.:1'50 SOD 

LT~o 500 

1IJ12646 
10121547 

10121548 
1012649 
1108958 
1108959 
1]0/J950 
1108961 
1085103 

1085104 
1085105 
1085106 
1085107 
1085108 
1085109 
1085110 
1085111 
1085112 
1074048 

219385 
212262 
212262 
212262 
2]2262 
213472 
213472 
213472 
213472 
2HH2 
213472 
216632 
216632 
216632 
216632 
2Hi632 

216632 
116 J81\ 
216632 
216188 
2166~2 

216188 
216632 
216188 
216632 
2161R8 

7G 
76 
76 

" 76 
86 
86 
86 
!6 

77 
77 
77 
77 
77 
77 
77 
77 
77 
77 
80 

91 
74 
74 
74 
74 
90 
90 
90 
90 
90 
90 
SO 

In 
SO 
SO 

80 

80 
SO 
80 
80 
SO 
80 
80 
80 
80 
eo 
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Table A-15 
AQUIRE Freshwater Toxicity Information 

Units = p.g!L 

Remedial Invc.stigaliun 

Operilble Ulllt 5, Sites 14 and 15 

Nilvd,l Air Slatim Cecil Field 

=r __ "c"on'iI1~"Flmid' :=C---=-:I; ElI,,, 

Age Exposure E1Tect ~~enlr3.tion ___ _ 

Leth<tl ::-t SUblethal 

EYED EGGS ---'D ------MOR* ---~------[ Ch'mlo:==r Sp~i", 
Aluminum (cont.) Salvelinm fonlinalis; Brook trUll; 

Salvelinus rontmalis; Brook tr~lt. 

Aluminum chloride 

AQU_F 

Salvelinus [ontll1<\11s, Brook troot, 

SalvelIDus [ontmalis; Brooktro.lt; 

Salvelinus fontinalis, Brook {fel.It; 

Salve linus fontindlis; Brook tWJt; 

SalvelnlUs fontinalis; Brook troot; 

Salve linus fontmalis; Brook tro.lt, 

Sdlvelinu~ fontinalis; Brook troot; 

Salvelinus fonLinalis; Brook (ro.ll; 

Salvelinus [ontinalis, Brook trem; 

Ambystoma opllCum: Marble-d salamander; 

Brachydarlio reno~ Zebra danlO, zebral1sh, 

BrllChydaIno rcrio; Zebta d[lfIlO, zebra!ish: 

CarassIUs auratu,; Oold!ish; 

Chilomonas paramecium; Cryptommad; 

Cyprinus carpIO, Commoll, mirror, colored, carp; 

Cyprinus carplO; COlnmon, mirror, colored, carp; 

Cyprmus carpio; Common, mirror, colored, carp. 

Cyprinm carpio: Common, mirror. colored, carp; 

Cyprinus carpio; Common. mIrror, colored, carp: 

Cyprinus carpio, Common. mirror, colored, carp: 

Ddplmia magna: Water flea; 

Daphnia magna; Water flea; 

DaphnIa magna. Water flea~ 

Daphnia magna; Water Ilea; 

Euglma gracilis; 1'1ageJhHe euglenQlu; 

Gambusia allinis; Mosquitofi\h; Poeclhldae; 

Gambusia affinis; Mosquito[uih, Poecilildae~ 

Gambusla dninis; Mo>ql1ilon~; Poeciliidile. 

Gilmhusia ilfrmis; Mosquitotish; Pocdlndile; 

Mcrohyla carolmenm; Narrow mouthed frog; 

M~ropterus salmoides; Largemouth bass; 

Oncorhynchus myk!ss; Rambow trcut, donald~on trout: 

Oncorhynchus mykiss; Rainbow troot, donaldson trout, 

Oncorhynchus myldss; Rainbow trmt, donaldson troul; 

Oncorhynchus mykis~; Rainbow troot, donaldson trout; 

Oncorhynchus mybss; Rainbow troot, donaldson troul; 

Oncorhynchus mybss: Rainbow trcut, donaldson trout; 

Oncorhynchus mykiss; Rambow trmt, donaldson troul, 

Oncorhynchus mybs~; Rainbow trcm, donaldson trout, 

Oncorhynchus myuss; Rainbow troot, donaldson trout~ 

Oncorhynchus mykiss; Rainbow trcut, donald~on tlout. 

Oncortynchm mykiss; Ranlbow trool. donaldson trout; 

Oncorhynchus mykiss; Rainbow trmt. donald>.on troul. 

Oncorhynchus mykJ~5, Rainbow trcut, donaldson trout; 

Oncorhynchus mykiss; Rainbow trml, donaldson troul, 

Peranemil tu:hophorum; Flagellate; 

l'imephales prome1as; Fathc(ld minnow; 

PRY, 22-23 MM >20.83 D U1'.~o 10 

0.2(1,30n 3 D GRO" 

FRY, 22-23 MM >20.&1 D LT~o 

FRY 55.211 LT~o 

FRY, 22-23 MM >20.83 D LT~O 

FRY 384H LT~o 

D.2G,30D 56D MaR* 

FRY S.2D LT~o 

RECENTLY l-IATCHED FRY 5D LET 

YEARLINGS, 13-17 eM 5D LET 

EGGS 
LARVAE, 7-8D POST-SPAWN 

LARVAE, 7-8 0 POST-SPAWN 

EGGS 
NR 
7 5-S.5 CM. 10.5-12 5G 
7.5-SSCM,10.5-12SG 

7.5-85CM,10.5-12.5G 
7,~-85CM, 10.5-12.50 

7.5-8.5 CM, 10 5-12.5G 

75-8.5 eM, 10.5-12.5G 

12H 
4H 
12H 
1211 
NR 
ADULT, FEMALE 
ADULT, FEMALE 

ADULT. FEMALE 
ADULT. FEMALb 

EGGS 
EGGS 
EGGS 
FINGERLING, 6 WK 

EGGS 
FINGERLING, 6 MO 
FINGERUNO, 11 WK 

FINGERLING, 6 WK 

FINGERLING, 6 MO 

FINGERLING, 6 WK 

FINGERT"ING, 6 MO 

FINGEru..ING, 6 WK 

FINGERLING, 11 WK 

FINGERLING, 6 MO 

FINGERLING, 6 MO 

FINGERLING, 11 WK 

NR 
LARVAE, <24H 

3 

80 
48H 
48H 
70 

a 17H 
24H 
48H 
24H 
48H 
24H 

"H 
21D 
641-1 
48H 
210 
3H 

48H 
24H 
96H 
9611 
7D 
8D 

28D 
9,250 

28D 
45D 

43,9D 
4.7D 

31.96D 
746D 

45D 
7152H 

450 
45D 
45D 

38.9D 
a 17H 

140 

LCSO 
LC50 
LC~o 

LCso • 

LET 
MOR· 
MOR· 
MOR· 
MOR· 
MOR~ 

MOR-

ECsoIM? 
BC50IM (Calc) 

ECsoIM? 
EC.~oRE ? 
MOR~ 

LC~o ? (Calc) 
LCSO ? (Ole) 
LC~u ? (Calc) 
MOR * (Cak) 

LC~o • 

LC~o 
LC5~ .
PHY· 

LCso 
pm" 

1.:f 50 
FlIT ~ 

LT~u 

LT~o 
GRO· 

LT~IJ 
GRO· 
GRO· 
ORO' 

LT~o 
LET 

GRO -

500 
500 
500 
500 
268 
100 
320 

320 
2nD 

106000 
80000 

150 
2400 
8000 
2000 
4000 
2000 
8000 
8000 

1000000 
27500 
29600 
27100 
20400 

50 

170 

560 

560 

513 

5230 
5140 

5200 

5140 
> I,Ooo,OrlO 

2GB 

1400 
1400 
3900 

680 

5,140; 1,570 

514; 514 

5,200:, :1,050 

516.516 

513 
514 

51.6 

06; 35 

AQUIRED:J 
Reference of 

Numb~!_~blication 

216632 80 

216188 80 

213592 n 
216188 RO 

216632 80 

216188 80 

216632 80 

213592 91 
216632 80 

216632 80 

216632 80 

216199 78 

311199 85 
311199 85 
215305 78 

212863 73 
315166 81 

315166 81 

315166 81 

315166 81 

31516ri 81 

315166 81 

212022 72 
212054 48 

212022 72 
212022 72 
212M3 73 

2m'tl/\ 57 

2105U8 57 

210508 57 
210508 57 

215305 78 

216199 78 

215305 78 

218830 73 
216199 78 
218830 73 

219328 71 
2181'1')0 73 

219328 71 
219328 71 

218830 73 

219328 71 

219328 71 

219328 71 
219,28 71 

219128 71 

212863 73 

213070 89 
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Tahle A-15 
AQUIRE Freshwater ToxiciLy Information 

UnitJ;=~ 

Remedial hlVesrigation 
operable Unit 5, Sil~ 14 lUlU 15 

Naval Air Statim C~cilPielu 
r ___________ • __________ ~ __________ ,--------J"ck<;onville,FlOlida 

I E'PO=l ChemlcalName 

Aluminum chloride (cant.) 

Aluminum sulfate 

AQU]W8wln 

species 

Pimephal~~ promelas; rathead minnow, 
Pimephales prom~las, Failiead minnow; 
Pimepha]es promelas; Fa!h~"d mmnow; 
Plmephales promelas; Fathead minnow; 
Pimephak~ promelas; Fathead minnow; 
Plmephales promela~, F!lthead minnow. 
Pimephales promelas; Fathead minnow, 
fetrahymma pyrifonnls; Ciliate, 
Trupislemus lateralis; Beetle; 
Melius aquaticus; Aquatlc sowrog; 
Mcllus aquatl~u~, Aqudtic sowoog. 
Biompha]ana gl!lbrata; Snail; 
Biomphalaria glabrala, Snail; 
Cladocera; Water t1ea ord~r; 
Crangonyx pseudogracilis, Amphlpod; 
Cr.m.gonyx pseudogra.:::i1i~; Amphipod; 
Cnlsta~ea; CrU~laccan class; 
CyprirlUs ~arpio, Common, mirror. colored, carp; 
Cyprinu~ carpio; Common, mirrOr, colored, carp; 
Cyprinus carpio; Common, mirror, colored, carp; 
C)'PrJ!lUS carpIO; Common, mirror, colored, carp; 
Cyprinus carpio, Common, mirror, colored, ealp; 
Cyprinus carpio. Common, mirror, colored. carp, 
D?phma magna; Water Ilea, 
Fundulus heleroclitu~; Mummichog; 
Fundulus heteroclitus; Mumrnichog: 
G~mbusja i\nmi~; Mosquitofish: 
Gambu,ia afIInis; MosqUllofi<h; 
Gambusia aOmis: Mosquilolish; 
G.l.mbusia amIllS. Mosguitol1.'J:l; 
Mi:ropterus dolomieui: Smallmoulh bass; 
Mi::ropterus dolomrcui; Smalhnouth ba~s, 
Ml::ropterus dolomicui; Smallmouth bass; 
Mi::ropterus dolormeui; Smallmouth bass; 
Mi:ropterus dolomieui. Smallmoulh bass; 
Mi::ropterus dolomlcui; Smal!mouth bass, 
Ml::roptelUs dolomieUl; SmaIImouth bass; 
Mrroplerus dolomicul; Sw?llmoulh ba,s; 
Ml::ropterus dolomkui; Smallmouth bass; 
Notemigonu~ crysoleueas; Gold~n shiner, 
Notem1~onus cry;ol~ucas, Golden shiner, 
On('orhynch\l~ mykiss; Rainbow trUll, donaldson trout; 
Oneorh:~mchus mykJss: Rainbowuoot. donaldson trout; 
Oncorh)TIchus myklss, Rainbow troot, donaldson trout; 
Oncorh}TIchus mykiss, Rl\inbow Lroot, donaldson trout; 
Oncorhynchus mykiss; Rainbow trm!. donald,otl troUI; 
Oncorh)TIchus mykiss; Rainbowtrml, donaldson trout; 
OneOrh)11Chus mykl~s, Rainbow !fOOT;, donaldson troUt; 
Oncorhynchus mykiss. Rainbow trwt, donaldson lrout; 

EMBRYO 
'OD 
12DLARVAE 
JUVENILE 
1 D LARVAE 
LARV I\E, <24 I-l 
ADULT 
NR 
ADULT 

Ag' 

ADULT, 7MM, l.5MG DRYWT 
ADULT, 7 M..\1, 1,5 MG DRY wr 
ADULT, 4-45 SUTURE WHORL 
ADULT, 4-45 SUTURE WHORL 
NR 
ADULT, 4 MM, 0 2 MG DRY WT 
ADULT, 4 MM, 0 2 MG DRY WI' 
NR 
7,S-S.5 CM, 10.5-12 5G 
75-8.5 CM. 10 5-]2 5G 
7 5-fl.5 eM, 10 5-12,SG 
7.5-8.5 eM, 105-12 5G 
75-8.5 CM, 10.5-12.5G 
7 5-8.5r:M, 1O.5-125G 
8 H, YOUNG 
NR 
NR 
ADULT, FEMALE 
ADULT, FEMALE 
ADlJLT. FEMALE 
ADULT, FEMALE 
13 8(12-]7) MM, 32.5(9-59) MG 
LARVAE 
LARVAE, 48 H POST-HATCH 
LARVAE, 48 H PO.':.T- HATCH 
LARVAE, 48 HPOST-IIATCH 
LARVAE, 48 HPOST-HATCH 
LARVAE,48HrOST-HATCH 
LARVAE, 48 H POST- HATCH 
LARVAE,48HPOST-HATCH 
NR 
NR 
118-3..'>5G. 22-31 CMFORK LENGTH 
118-355G, 22-31 CMFORK LENGTH 
118-355G,22-31CMFORKLENGTH 
118-355G, 22-31 eM FORK lliNGTH 
118-355G, 22-31 CMFORK IENGrlI 
118-355G, 22-31 CM FORK LENGTH 
118-.155G, 22-31 CMFORK lENGTH 
118-355G, 22-31 CM fORK LENGTH 

4 

4D 
to 109D 
to 96 II 
to96H 
to 9611 

14D 
2MO 

017 H 

14D 
4811 
72H 
2411 
24H 

2MO· 
48H 
96H 

2MO .. 
24 H 

24H 
4BH 
48H 
48 II 
48H 

0.25 H· 
36B 
5D 

24H 
48H 
48 H 
96H 

'OD 
'OD 
96H 
96H 
96H 
96H 
96H 
9611 
96H 
45D 
45D 
24H 
24 H 
48H 
48 II 
72H 
96 II 
96H 
96 H 

Em~cl 
~ Eff'" Concentration 

!,-ethal Sublethal Number 11'Ubii 
HAT" 66; 35 213rr7fl 

HIS 30to60 213182 
MOR 50 to 400 210836 
MOR 50 to 400 210836 
MOR 50 ro 400 210836 

MOR ~ 66; 35 213070 
REp· 66,35 213070 

LET 3200 212863 
PHY * (Calc) 270m 212861\ 

EC~oIM? 6570 311972 
EC;oIM? 4370 311972 

STR * 100 212853 
Sl'R" 1000 212853 
pop. 500 217183 

ECSQIM? 12800 311972 
EC~oIM? 9190 311972 

ABD * 500 217183 
MOR" 8000 315166 
MOR· 8000 315166 
MOR" 2000 315166 
MOR * 4000 315166 
MOR· 4000 315166 
MOR'" 8000 315166 
WC" 136000 212171 

LC1QQ (Cal:) 2200 212M5 
LC'lOO (Ca(;) 1100 212865 

LCso ? (Calc) 69000 210508 
L(,~o? (Calc) 38000 210508 

MOR" (Calc) < 28,000 210"(18 
LC50 ? (C?lc) 37000 210508 

GRO • 251,6 312723 
MOR" 2516 312723 
MOR· 100 312723 
MOR" 196 312723 
MOR & 217 312723 
MOR" 32 312723 
MOR" 320 312723 
MOR* 56 312723 
MOR'" 560 312723 
MOR * 100000 312756 
MOR" 10000U 312756 
MOR· 910 212508 
MOl{· 9100 212.911\ 

LEI' 9100 212508 
MOR· 910 212508 
MaR" 910 2125011 
HEM· 90 212508 
I~M" 910 212508 
HEM" 910 2l250~ 

~ 

n 
n 
H 
n 
n 
n 
M 
u 
N 
U 
U 
n 
• M 
n 
81 
n 
81 
81 
81 

" M 
~ 

~ 

n 
n 
n 
n 
n 
u 
u 
87 
87 
n 
n 
u 
87 
U 
N 
g 

8' 
g 

8. 
g 

Y 
U 
88 
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I ehomio,INmo 

Aluminum sulfate (cont) 

Bar~m 

Bar;'.lInchloride 

Berylliumchlonde 

Beryllium nitrate 
Beryllium sullate 

AQU_P 

Table A 15 
AQUIRE Freshwater ToxiCity Information 

Units = p.VJ. 

Remedial rn"estigation 
operable Unit 5. Snes 14 dlld 15 

Naval Air Statlm Cecil Field 
Jal..ksonville. Florida 

I 
- -- ----- ._n~ __ I ~ 

E'Po.uco I 
EtIeet 

Specks 

Oncorhynchus mykiss: Rainbow troot, donaldson lrout; 
Oncorhynchus mykiss: Rainbow treut, donaldson trout; 
Onwrhynchus mykiss; Rainbow LrOUt, donaldson trout; 
Oncorhyn~hus mykiss; Rainbow trrut, donaldson trouL, 
Oncorhynchus myklss. Rainbow trml, donaldson trout; 
Oncorhynchus mylc.iss, Rainbow troot, donaldson trout; 
Oncorhynchus myk:iss; Rainbow trrut, donaldson trout; 
Oncorhynchus myki~s, Rainbow trrut, donaldson Houl; 
Salvdinus fontmahs: Brook Lroot; 
Sa\velinu5 fontinalis; Brook trool, 
Salvelmu~ fontinalis; Brook troot; 
Saivelinul fontinahs; Bruoktroot, 
SalveJinu~ fontinalis; Brook trwt; 
SalveinlUs fontmalts; Brook trcuL; 
Salve linus fontinahs; Brook troot, 
Salve linus fonLinalis~ Brook trwt; 
StlzosLedlOn luclOpeJt:a; Pikeperch; 

Daphnia magna: Water nea. 
Daphnia magna; Water flea, 
Daphnia magna; Water nea; 
Lenna rr,mor, Duckweed; 
Myriophyllum ~pic~tum; Water-mllfoil; 
Mynophyllum Spicatum; Water-mlll·mi; 
MyriophylIum spicatum; Water-milfoil. 
Myriophyllum spicatum; Watcr-milfmi; 
Austropotamobius pal!ipes pall; Crayfish 
Daphnia magna; Water ilea 
Daphma magna; Water flea 
Echinogammarus benlloni, Scud 
Gambu~la an1nis~ Mosquitofish 
Gambusla aHims; Mosquitofi<;\"] 
Gammarus pulex; Scud 
Lerma cinor, Duckweed 
Oreonecles limosus. C'raylish 
Salmo tmUa; BrulMl. treut 

Daphnia magna; Water nell. 
Gammarus fa£Jatus; Scud 
PimephaJe.s promelas; Fathead minnow 
Daphnl~ magna; WaLer Ilea 
Cyprinus carpio, Common carp 
Daphnia magna; Water flea 
Tubifex tubifex, Tublficld worm 
Ambystoma macula tum; Spotted salamnnder 
Ambystoma opocum; Marbl.ed salamdlldcr 
Lepomi> macrn::hirus; Bluegill 
Pimephales prome]as; Fathead rrunnow 
Poceilia reticulata;Guppy 

A,o 

118-355G,22-31CMFORKIENGTH 
118-355G, 22-31 CMFORK lENGTH 
50-80MM 
5U-80MM 
50-80MM 
50-80MM 
50-80MM 
FINGERLING, 11 WK 
14MO,210MM, 130G 
14MO, 21OMM, 130G 
14MO, 210MM, 130G 

HMO, 210MM, 130G 
14 MONTHS, 210 MM, 130 G 
EYED EMBRYO - LARVAE 
EYED EMBRYO - LARVAE 
EYED EMBRYO - LARVAE 
115-16 MM 

<= 24H 
<= 24H 
<= 24H 
20 COLONIDS OR 40 FRO"N""DS 
4CMAl'EX 
4CMAPEX 
4CMAPEX 
4CMAPEX 
19-32MM 
12H 
1211 
NR 
ADULT, l'EMALE 
ADULT, FEMALE 
NR 
FRONDS 
19-32M..\! 
YTIARLlNG 

<=24HOLD 
JUVENILE, 0.007 G 
NR 
<= 24H 
J'ERl'ILIZED EGGS 
NR 
NR 
41.2MG,ZOlMM 
333 MG, 35.9 MM 

NR 
NR 
O.1-0.ZSG ADULT, 2.4-3 6 CM, 

5 

Effect 

96H 
96H 
lOD 
lOD 
42H 
42H 
96 H 
45D 
2411 
24H 
24H 
24H 
96H 
45D 
60D 
60D 
24H 

24H 
48H 
48H 
4D 

32D 
32D 
32D 

32D 
9GH 
2lD 
48H 
24H 
96H 
24 II 

241-1 
>OH 
96H 
48H 

2411 
96H 
>OH 
48H 
72H 
24H 
24H 
24H 
24H 
96H 
96H 
24H 

Concentration 
Lethal [ Subletha"l 

MOR* 90 
MOR-- 910 212508 88 

LCO 200000 216520 80 
LeO 50000 216520 80 

LCloo 50000 216520 80 
LC 100 50000 216520 80 

MOR· 50000 216520 80 
PRY • 513 218830 73 
LC.~o ? 4UOO 216115 75 
Leso ? 4450 2161J5 75 
MOR· 5000 216115 75 
MOR* 5000 216115 75 
LC~ij ? 3600 216115 75 
GRO .. 283 3J2720 87 
BEH- 283 312720 87 

MOR· 283 312720 87 
MOR· 400 212700 75 

Leso > 53(1,000 215184 80 

LC.~o 410000 215184 80 
MOR* 68000 215184 80 

EC~oGR 26floo 311789 86 
EC''50BM .. 1U3OO0 2J2262 74 
BC BM-

'" 
41200 212262 74 

EC~oGR .. 113000 212262 74 
EC~oGR • 8;1800 212262 74 

LC:IO 
REP 

46000 228813 73 

L 89Ucil 228734 72 
lMM 14500 228732 72 

LC~o 336000 307710 86 
MOR 66200 215457 57 
LC~o 2910000 215454 57 
LCso 3980000 307706 86 
GRO 25000 2U2J51 " LC50 nom 228816 73 
LC~o 150000 240072 74 

LC30 1'iUO 2111-1-8 80 
LC50 7UU 291\192 86 
LC30 150 287114 60 

MaR 250 211150 30 
HAT 80 215613 78 
IMM 4640 105745 89 
lMM 25970 234436 91 
LCso 6830 247921 75 
Leso 31500 247915 75 
LCso 13UO 287110 on 
LC~o 200 287102 60 
Leso 22200 242842 73 

22-N()v-90 



Chemical Name 

Table A-15 
AQUIRTI Freshwater Toxicity Information 

Unils = Itr/L 

R"rnedial Tnv"'lip:allnn 

Operable UOlt 5, Sites. 14 and 15 
Na'l.'ai Air Statim CceilField 

!ackmnYllle, Piorida 
Effee( 

Species Age EtTeel Concentration Reference of 
Lelbal Sublethal Number Publication 

Beryllium sulfate (cant.) Poecilia -~ti~~'j~t~Guppy 0 1 0.25G ADULT, 2 4 36 CM, 24 II MOR 1000 
Poeciliareticulata;Guppy 01-025GADULT, 2,4-36 CM, 9GH MOnr 101 

Cobalt 

Copper 

AQU_1'W8.wkl 

Anabolianervma; Quiver lly 
C'hirmoIr.us thummi; Midge 
Corbi::ula lluminea, As!atI: clam 
Cyprm!dae, Mmnow, earp family 
Cyprillldae; Minnow, carp family 
Cyprmldae, Mmnow, carp family 
Cyprinidae; Minnow, carp family 
Cyprinidae; Minnuw, c.trp larnily 
cyprinidae; Minnow, carp family 
Cyprinidae; Minnow, c.trp family 
Cyprinidae; Minnow, carp family 
Cyprmidae; Minnow, carp family 
Gammaru~ roe-;eli; &ud 
LeIma minor; Duckweed 
Oncorhynchus mykiss; Rd.inbuw Lrrut, don.tldson trout 
Oncorhynchus mykiss; Rainbow tfcut, donaldson trout 
Oncorhynchus mykl~s; Rambow L[[ut, donald~on LrouL 
Oncorhynchus mybss: Rainbowlro.n, donaldson trout 
Oncorhynchus mybss; Rainbow lfcut, donalchon trout 
Oncorhynchus mykiss; R1!.inbow troot, donaldson trout 
Oncorhynrhus mykiss; Rainbow traIt, donaldson trout 
SalvclnlUs fontinalis~ Broolctroot 
Sal\'elinus fominalis; Brookuoot 
Salvt:lmu~ fontinalis; Brook LrOOL 
S1!.ivelmus [onlmahs, Brook trellt 
salve linus fOlllnlEl.li,; Brook lroot 
Sdlvelmus tonLmah~, Brook troot 
Tillea tmea; Tench 
Tlilca tlllca; Tench 
Tinea tinc~; Tench 
Tinca tinea; Tench 
Tmca tmca; Tench 
Tinca thlca; Tench 
Tmc1!. tme", Tench 
Tubifenublfe:r.:; rubll1Cld worm 

Algae; Algae, pbytoplankton, algal J11.tt; 
Algae; Algae, phylop];mklon, algal mat; 
Algae; AIJ!,ae, phytopli1Hktoll, .tlgdlilldl, 
Aquati; community; Aquati:; comrnUmLy, 
Brachionus calyCJllorus: Rotifer. 
Brachionu$ calyciflorus; Rotifel~ 
C,illitri..he platyc1I.rpd; MdCrophyLe, 
Cal1!.ssius auratus; Goldt1sh, 
Ceriod.tphnia dubi.t; W.tter Ilea, 
Cenodaphnia duhia; Waler flea, 

LARVAE 
LARVAE 
NR 
l~UMMER 

1 SUMMER 
1 SUMMER 
ISUM..~R 

J SUMMER 
2 SUM..\ffiRS 
1 SUMMER 
1 SUMMER 
I SUMMER 
NR 
NR 
1 SUMMER 
2 SUMMERS 
1 SUMMER 
1 SUMMER 
1 SUMMER 
1 SUMMER 
1 SUMMER 
I SUMMER 
1 SUM..II,lliR 
2 SUMMERS 
1 SUMMER 
1 SUMMER 
1 SUMMER 
lSUMMBR 
2 SUMMERS 
1 SUM..\lliR 
1 SUMMER 
1 SUMMER 
1 SUMMER 
1 SUMMER 
NR 

EXPO GRO PHASE 
PHYTOPLANKTON 
l'Il¥fOl'LA1-lKTON 
OLIGOTROPHIC STREAM 
NEONATE 
NEONATE 
NR 
NR 
NEONATn, < 12 H, FIRST INSTAR 
ADULT 

7D 
7D 
NR 
7D 

29 II 
lOll 
450 

7D 
66H 
65H 
43H 

7J18D 

7D 
NR 
7D 

58 H 
36H 
6311 
14H 
26H 

408D 
358 D 

7D 
75H 
67 II 
20H 
60H 

6,42D 

nH 
32H 
nH 
7D 

46 H 
14H 
7D 

24 H 
124H 
140 

NR 
241-1 
24H 
2f1D 

to ,I WK 
48H 
48 II 

lET 
TET 
RSD 

MOR· 
lET' 
LET· 
IET * 

MOR· 
IET * 
lET" 
lET' 
IET * 

lET 
nCF* 

MOR· 
LET * 
LET' 
IBT· 
LET * 
lET" 
lET' 
TnT * 

MOR· 
LET· 
IBT· 
LET· 
LET" 
lET' 
IFT· 
LET" 
LET' 

MOR· 
LET· 
LET· 

LET 

PSE 
PGR 

BMS· 
pOp. 

L(,~o 
LC50 

LT5G (Cal::) 
P1IY 

LC~o 
LCso 

40000<J 

600000 

90000 
500000 

1000000 
150000 
100000 

300000 
200000 
30000<J 
125000 

8000 

30000 
50000 
50000 
40000 

100000 
5500'J 
35000 
45000 
40000 
50000 
50000 

100000 
55000 

150000 
300000 

500000 
200000 
125(J)0 
JOOOOO 

1000000 
400000 

26 

J1 
6000 

26 
110 

130to150 

15 

<=1270 
10 to 400 

100 

25 to 15 

1m tn 4000 

242849 

210725 

210725 
215024 
210725 
210725 
210725 
210715 
210725 

210725 
210725 
210725 
210715 
210725 
218581 
210725 

210725 
210725 
210725 
210725 
210725 
210725 
210725 

210725 
210725 
210725 
210725 
210725 
210725 
210725 

210725 
210725 
210125 
210725 
2Hl725 
2l1J725 

213005 
311876 
313109 

218766 
2J93&5 
219385 

2183-14 
213419 
1131JO 
211110 

73 

57 
57 
80 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
75 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 

89 
83 
M 
8B 
91 
91 

78 

R9 
89 
B9 
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Table A-15 

AQUIRE Freshwater Toxicity Information 
Units"" p.g/L 

RemedIal }lIvestig.-ltiOll 

Oper<thle- Unit 5, Sites 14 and 15 

Naval AIr Statien C'eellFleld 
Jacksonville, Florida 

I Chemi"lNam, I I E'P0'"" I ~ ElY'" 
AQillRE I Yo", 

Sp~ies Ago EtTcct Concentration Refe!cnce 01 

Lethal SUblethal Number l\lblication 

Copper (cont.) Ceriodaphnia dubia; Waler flea; 'N"TIONATE, <12I-L PIRSTINSTAR 48H LC50 27 213110 89 

Cenodaphnia dubl(l., Water flea; ADULT 48H LC50 63 213110 89 

Ceriodaphnia dubia; Water flea; NEONATE, <12 H, FIRST INSTAR 48H LC.~o 28 213110 89 

Ceriodaphnia dubia; Water nea, ADULT 48H LC'so 7l 213110 89 

Cenodaplmia dubia; Waler nea; NEONATE, <12 II, FIR~T mSTAR 48H L("50 30 213110 89 

Ceriodaphnia dubi.-l; Water nea; ADULT 4811 LCso 79 213110 89 

Ceriodapl'.nia dubia. Water flea, NEONATE, <12 H, FIRST INSTAR 48H LC50 95 213110 89 

Ceriodaphnia dubia; Waler tka; < 4H 48H LC'so 17 311181 84 

Ceriodaphnia dubia; Water flea; NEONATh, <121-L FIRST INSTAR 48 H LCso 31 213110 89 

Cenodaphnia dubia; Waler nea; NEONATIi, <12 H. FIRST INSTAR 48H LC'50 17 213110 89 

Ceriodaphnia dubla; Water [lea, NEONATE, <12H, FIRST INSTAR 48 II LC'.~o 32 213110 89 

Ceriodaphnia dubia, Water flea; NEONATE, <12 R PIRST INSTAR 48H LC50 2U 213110 89 

Ceriodaphnia dubla; Water ilea; NEONATE, <12H,FIRSTINSTAR 48 Ii LCso 34 21311U 89 

Ceriodaphnia dubia, Water Ilea, NEONATE, <12 H. FIRST INSTAR 48H LC50 23 213110 " 
Ceriodaphnia dubia; Water I1ca; NEONATE, <12RFIRSTINSTAR 48H LC' 50 37 213110 89 

Ceriodap_1ma dubla; Water flea; NEONATE, <12l-L FIRST INSTAR "H LeSo 25 213110 89 

Ceriodaphnia dubia; Water nea. NEONA1TI, <12 H, FlRSTINSTAR 48H LC50 38 213110 89 

Ceriodaphnia dubla; Water flea; ADULT 48H LC~o 66 213110 89 

Ceriod.-lphnia dubia; Water flea, NEONATE', <12II,PIRSTINSTAR 48H LC50 42 213110 89 

Ceriodaphnia dubia; Water Ilea; NEONATE, < 1211, FIRST INSTAR 4811 LCso 104 213110 89 

Ceriodaphflla dubia; Water l1ea, NEONATE, <12H,FlRSTINSTAR 48H LC50 49 213110 89 

Ceriodaphllia dubia; Water Ilea; NEONATE, <12 H. FIRST INSTAR 48H LC~o 21 213110 89 

Ceriodaphnia dubla; Water tlea; NEONATE, <12 H, FIRST INSTAR 48H LC50 58 213110 89 

Ceriodaphnia dubia; Water flea, ADULT 48H LC50 127 213110 89 

Ceriodaphnia dubia; Water Ilea; NEONATE, < 12 H, FIRST INSTAR 48 II LC~o 67 213110 89 

Cenodaphma dubia; Waler flea, NEONATE, <12 H, PIRST INSTAR 48H LC50 19 213110 89 

Cenodaphnia dubia; Water !lea, NEONATE, < 12 II, FIRST INSTAR 48H LC~o Sl 213110 89 

Cenodaphnia dubia; W,ncr t1ea; NEONATE, <12H, FIRST INSTAR 48H LCSO 
24 213110 89 

CeriodaphlJia dubia; Water nea; NEONATE, <12H. PIRSTINSTAR 48H LC50 78 213110 89 

Ceriodaphnia dubia, Water nea; FIRST INSTARNl:!ONATES. 2-8 H 7D MOR 1.5 to 122.5 213110 89 

Ceriodaphma dubla; Water t1ea, FIRST INSTARNEONATES, 2-8 H 7D REP- 1.5 213110 89 

Cenod1\phnla dubia; Water Ilea, FIRST INSTAR NEONATES, 2-8 II 7D RBP* 63 213110 89 

Chirrnomldae; Midge famity, LARVAE 12MO POP 67 213176 88 

Chircoornus plumosus; Midge; LARVA-~TATE L1 24 H LC50 3160 215356 89 

Chm:nomus plumosm; Midge. LARVA-STATE 1.2 24H LC~o 8590 21535(, 89 

f:hircocmu5 plumosus; Midge; LARVA-STAThL2 4811 LCso 37GiJ 215350 89 

C'hmnGlnu~ plumosus; Midge; LARVA-Sl'ATE L2 nH LC50 1990 215~56 " 
Chirenomus plumosus. MIdge; LARVA-STATEL2 96H LC'.~o 15/S0 215356 89 

Chlrulornus plumosu~: Midge; LARVA-~TATEL3 24H LC50 >10000 215356 89 

Chtrcoomus plumosus; Midge; LARVA-STATEL3 48 II LC50 2050 215356 89 

C'hlTooomus plumosus; Midge; LARVA-SrATE L3 nH LC50 
980 215356 89 

Chircnomus plumosus; Midge; LARVA-STATEL3 %H LC~o 5311 215356 89 

Chlrooomus plumosus; Midge; LARVA-STATE L4 24 l-l L(;.~o 2~600 215356 89 

Chlrenomus plumosus; Midge, LARVA-STATE L4 48 H LC~o 12510 215356 89 

Chirconmus plumosus; Midge, LARVA-STATEL4 nH LC' ~o 6260 215356 89 

C'hirUlomus plumosus; Midge; LARVA-SrATEL4 96H LC50 
2200 215356 89 

Chircoomus riparius, Midge; 2:r;.,rn IN"STAR LARVAE 240 I:l LC~o 200 215023 91 

Chirco·:omus riparIUS; Midge, 2ND INSTAR LARVAE 48 H LCso 1200 215023 91 

Chirrnomus nparius: MIdge; 2ND lNSTAR LARVAE 96H LC' ~o 700 215rr.n 91 

AQU_F 
7 
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Table A-IS 
AQUIRE Freshwater Tuxicity Information 

Units = Itt/L 

Rcm"diallnvestlgation 
Operable Umt 5, Sites 14 and 15 

Naval AlrStatirn Cecil Field 
Jacksonville, Florida 

ChemblN'me I _SPOCio, Ago "~:::] 
Copper (Cant.) Chircnomus riparius; Midge; LARVA STA'lE Ll 24 H 

AQU_FW8wk1 

ChircnOl:J.us riparius; Midge, 
Ch,rcnonus riparIus; Midge; 
Chm:nomus riparIUs, Midge; 
Chirmomus riparius; Midge; 
Chircnomus nparius; Midge; 
Chirrnomus riparius; Midge; 
Chircnomus riparius; Midge; 
Chircnomus ripdrius; Midge, 
Ch1f(l'1ornu~ riparrus; Midge; 
Chlrc:nomus riparIUS; Midge; 
C'hirmomus riparius; Midge; 
Chircnolllus nparius; MitIge; 
Chirrnumu~ Lenlans; Midge. 
C'hlrc:nomus rentans: MIdge, 
ChiralOmu~ tentans; Mldge; 
ChJr[l'1ornus tentans; Midge; 
Chlrrnoruus tentans, Midge; 
C'hirrnornus tentans. Midge; 
Chircnoruus tctltans, Midge; 
Chirrnomus Len Lam; Midge. 
Chlrmoruus terttans; Midge: 
Chirmomus tentans; Ml(.lge; 
ChInT!Urnus lenlan~; Midge; 
Chircnomus tentans; Midge; 
Chirrnornus lmtaus. Midge; 
Chlor~ 11a vulgaris: Green algae; 
C\pIIS subglobosa; Ostracod; 
Cypn~ subglobosa: Osrracod: 
Cypris subglobosa; Ostracod; 
Cypris ~ubglobosa; O~Lraeod, 
Daphnia lumholzl; Water flea: 
DaphnIa lumholzi. Water flea; 
Daphnia lumholzi; Water fka; 
Daphnia lumhulzi; Water flea; 
Daphnia magna: Water flea; 
Daphnia magna; Water Ilea; 
Daphnia magna: Water flea; 
Daphnia magna; Water flea, 
Daphma magna: Water flea; 
Daphnia magna; Water flea; 
DlIphni<l. m<l.gna; Water Oe,,; 

Daphnia magna: Water flea; 
Daphnia magna; Water Ilea. 
Daphnia magna. Water flea. 
Daphnia magna: Water flea: 
Daphnia magna, Water flea; 
Daphnia magna; Water nea, 
Dapiulla pulex; Wtller Ilea, 

LARVA-srATE L2 
LARVA-STATE L2 
LARVA-Sl'ATE L2 

LARVA-STATEL2 
LARVA-STATE L3 
LARVA-STATEL3 
LARVA-STA'lE L3 
LARVA-STATE L3 
1 ARVA-STAlE L4 
LARVA-Sl'AlE L4 
LARVA-STATEL4 
LARVA-STATE L4 
LARVA-STAlE L1 
LARVA-STATEL2 
LARVA-Sl'ATD L2 
LARVA-STATELZ 
LARVA-~TATE L2 
LARVA-STATEL3 
LARVA-Sl'ATEL3 
LARVA-srATE L3 
LARVA-STATE L3 
LARVA-STATE TA 

LARVA-STATE L4 
LARVA-STATE L4 
LARVA-STATE L4 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
> 24H 
> 24H 
<=241-1 
> 24H 
> 24H 
> 24H 
;> 24H 
> 24H 
> 241I 
> 24H 
> 24H 
< 24H 
NR 
< 24H 

24 H 
48 H 
72H 
96H 
24H 

"H 
72H 
96H 
24H 
48H 
72H 
96H 
24H 
24H 
481-1 
72H 
96H 
24H 
48H 
72H 
96H 
24l-I 
48H 
7211 
96H 
8D 

1211 
24H 

48H 
96H 
12H 
24H 
48H 
96H 
48H 
48 II 
48H 
48H 

"H 
48H 
<BH 

48H 
48H 
48H 
48H 
48H 
241-1 
36D 

EITeet Concentration ~ 
Effect 

______ ,"--' ___ 1"",0"'=',1 -;-;0;;; Sublethal 
1 C~O 3400 
LC~o 9070 
LC50 3910 

LC~o 1860 
LC50 1270 

LC~o 13430 
LC~o 4220 
LC~o 1631) 
LC~o 1260 
LC50 8990 

U-:..,o 294U 
LC.'IO 1120 
LC50 640 

LC~o 2700 
LC50 7100 

LC ~o 2400 
LC.'Io 1350 
LC~o 540 
LC.'Io 101m 
LC50 3100 

LC~o 850 
LC50 550 
LC ~o > WUlD 
LC50 2200 

LC.~o 870 
LCso 310 
KiR 
LC50 
LC~o 
LC~O 
LCSO 
LC.'IO 
LCso 
LC~o 
LCSO 

ECsolM (Calc) 
EC50IM (Calc) 
EC50IM (Calc) 
EC~oIM (Calc) 
ECsoIM (Calc) 
ECsoIM (Calc) 
ECsolM (CalC) 
EC~oIM (Calc) 
ECsoIM (Calc) 
ECsoIM (Calc) 
bCsoIM (Calc) 

LCsu 
MOR 
LFT 

13581 
122m 
5363 

277 3 

" 672 
546 
94 

5,1 

772 
10.1 

10 to 400 

266 
341 

318 
36 

146 
55 

257 
92.B 
102 

96.6 
207 

115356 
215356 
215351'i 
215356 
215356 
215356 
215356 
215356 
215356 
215356 
215356 
215356 
215356 

215356 
215356 
215356 
215356 
215356 
215356 
215356 
215356 
215356 
215356 

215356 
3111!76 
312365 
312365 
312365 
312365 
312365 

312365 
312:365 
312365 
310633 
:110633 

31U529 
310633 

310633 
310613 
310633 
310633 
3j0633 
311J633 
310633 
3J 1181 
312372 
31O.J-~3 

A 
8' 
R 
R 
A 
R 
R 
M 
R 
R 
R 
A 
R 
D 
H 
8' 
n 
n 
n 
u 
8' 
89 

8' 
H 
U 
a 
88 
a 
g 

A 
N 
88 
88 
88 
M 
M 
83 
M 

8' 
M 
8. 
8, 
81 
M 

•• 
M 
e 
M 
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L Ch,mi"IN,m' 

Copper (eont,) 

AQU_F' 

Table A-15 

AQUIRE Freshwater Toxicity Information 
Unil...!;:= ~~ 

Rcmediallnvesligatlon 

Operable UOlt5, Sites Hand 15 

Nawi Air Statim CecllPie1d 

Jacksonville, Florida 

Ef[ecL Concentration "-SP~i"---~-. -=---1 E'P=J 

Daphmapu1ex;WaLerflea; < 24B 42~Dc'---------~ 

I Err", 
Lethal I Sublclhal 

.tEp· 10,1 

Daphnia pulex; Water nell.; < 24 B 4& H 

Daphnia pulican."'; Water nell.; NR 

Daphnia pulicaria; Water flea; NR 

Daphnia pulicaria; Water nell.; NR 

Daphnia puhcaria; WaLer nell., NR 

Daphnia pu1icana; Water nell.: NR 

Daphnia pulicana: Water flea; NR 

Daphma pulicaria; Water Ilea, NR 

Daphnia puhcar~1., Water flea; NR 

Daphnia ~ulicaria; Waler nell.; NR 

Daphnia puHcaria: Water flea; NR 

Daphma puhearia, WaLer nell.; NR 

Daphnia pulicaria, Water nell.: NR 

Daphnia pulicafla: Water flea; Nit 

Daphnia pulicana; Water Ilea, NR 

Daphnia puhcari,l; Water flea; NR 

Daphnia pullcaria; WaLer flea; NR 

Daphnia pulicaria: Water flea; NR 

Daphnia pulicaria; Walel flea; NR 

Daphnia pulicaria; WaLer nell.: NR 

Daphnia PUhcMia; Water flea: NR 

Dugcsia dorotccephala; Turbellarian, flatworm; lR-20MM 

Duge~ia rigrma: Turbcllarian, flatwonn; NR 

Elodea nUtlalli1; Water..wed, ditchmo~s; NR 

Gambusia alTirllS: Mosquitolhh; NR 

Gambusia affinb; Mo~qultofilh; NR 

Gambusia aninis; Mosqultofish: NR 

Gamhusla at11nis; Mo;quitolish; NR 

Gammarus 13Cuslris; Scud: ADULT 

Gamma:us lo\Custns; Scud; NR 

Gammarus pulex; Scud; JUVENILE, 2-3 MOI.T, 3-5MM 

GammaLus pulex: Scud; JUVENILE, 2-3 MOr.;f, 3-5 MM 

Gammarus pulex; Scud, JUVENILE, 2-3 MOLT, 3-5 MM 

Gnalhonernus peter;il, Electric fish; JUVENILE,5-200 

InVertebrates; Invertebrates; MAC'RO- INVERTEBRATES 

Invertebrates; Inverwbr"Lcs, MACROINVBRTEBRATES 

Inverte"Jrates; Invertebrates, MACROINVERTEBRATBS 

Invertebrates; Invertebrates: MACROINVERTEBRATBS 

Invertebrates, Invertebrates; MACROINVER1EBRATES 

Lamc1Ldms marginalis: Mussel; 5,0-60 CM 

Lamellidms margmalis; Mussel; 5.0-60 CM 

Lamellidens marginalis, Mussel; 50-6.0 CM 

LamellidCfls marginalis; Mussel; 7 eM 
Lamelhdms marginahs; Mu<;se~ NR 

Lamcllidms Illarginalls, Mussel, NR 

LeIma minor; Duckweed: 20 C'OLONIES OR 40 FRONDS 

Lenna rninor;Duckweed; NR 

Lepomis macrcchirus: Bluegill: 53-72 eM, 3,5-3 9 G 

9 

48H 
48 H 
48H 
48H 
48H 
48 II 

48H 
48H 

"H 
48II 
48H 
48H 
48 1I 
48H 
48H 
4~H 

48H 
48 H 
48H 
4811 
lH 

96H 
HD 
12H 

133D 
48H 
96H 

0,12H 
96H 

240B 
481I 
96H 
4H 

14D 
10D 
lOD 
4D 
4D 

1 to 30D 
Ito30D 

96B 
to 9 75H 

9611 
96H 
4D 

21D 
96H 

LC~u 
LC'50 
LC.~o 
LC50 
LC~Q 
LC5U 
LC.~u 
LC5u 
LC'50 
LC~Q 

L~Q 

LC~u 
LC50 
LCso 
LC~u 

LC.~o 
LC50 
LCso 
L~o 
LC.~o 
LCso 

BEH· 

LC~u 
r.:f50 (Cat:) 

LCso ? 
MOR-
MOR* 

LC.~o ? 
BEll 
LC50 
LC~Q 

LC'50 
LC~o 

PRY • 
BEII • 

L(,~u 
LC50 

LC~u 
LC50 
GRO 

OC 

LC~o 
pm'~ 

LC'50 
LC~o 

EC~uGR 

LT50 (Cat:) 
LC50 

53 
1ll.8 
11.4 
113 
165 
184 

199 
213 
240 
355 
53.3 
55.3 
55.4 
627 
724 
76.4 
788 

84.1 
9.06 
93 

97,2 
20 La 200 

2,450 
6,000 

49 
32 
160 
56 

C.05 La 5UOO 

212 
33 
47 
37 

.'lOU 
5.5 

15 
6 

" 26 
2.'i'0 to 1000 
250 to 1000 

5,OUO 
250 la lOUD 

5,000 
5,000 

1.100 

6,000 
1.2.'10 

C-:J .... .QUIRE Year 

Reference of 

Number Puhlication 

310453 " 311181 84 

215081 78 

215001 78 

215081 78 

215001 78 

215001 78 

215001 78 

215081 78 
215001 78 
215001 78 

215001 78 

215001 78 
215081 78 

215001 78 

215081 78 

215081 78 

215001 78 

2150&1 78 

215001 78 

215001 78 

215081 78 

310581 91 

218709 74 

218344 78 

315578 78 

315578 78 

313008 88 

315578 78 
3111\04 83 

313058 S8 

215023 91 

215023 OJ 
215023 91 
31U685 84 

2:13398 89 

2103f\R 89 
210388 89 
21031\8 " 210388 SO 

213776 91 
213176 91 
2J3176 91 

213311 SO 

213311 SO 

213875 91 
311789 86 

218344 78 
2124(j(i 68 

:z2-Nov-96 



Chem1calName Species 

Table A-15 
AQUIRE Freshwater Toxicity Information 

Units=I~L 

Remedial Inve~ligation 

Opel able Unit 5, Sites 14 and 15 

l'\<l.vai Air Stalioo Cecil Field 

Age Exposure Errec( ConcenLraUon 
,"c"omill"FI"i~d', =c ~' E1k'l 

I I 
I ____ 

_ Lethal Sublethal 

Copper (cont ) Lepomls macrcchirus; Bluegill. NR 4 D BEll 36 to 130 

AQl.l_P\V8.wkl 

Lepomis macrcchirus; Bluegill; NR NR BEH 25to 11100 

Lophopodellfl carteri; Bryozoa; A.o'l"CPNSTRULAE, 2-3 DAYS 96 H LC50 

MOC:fobra::hiumhendersudayanus; Prav.n; NR 96 H OC * 

Myriophyllum spicalum; Water-rnilfoil; 4 eM APEX 32 D EC50BM * 

Myriophyllum spic<l.tum, Watcr-mllfoi~ 4 CM APEX 32 D EC~oBM * 

MyriophylJumspicdtum; Water-milfol\, 4 CM APEX 32 D EC~uGR * 

Mynophyllum spicatum; Water-mlltoi~ 4 CM APEX 32 D EC~oGR * 

Oncorhynchus khutch; Coho salmon, silver salmon, JUVENILE,6G 96 II ' LC50 

Oncorhynchus my'kiss; Rainbow troot, donaldson trout, 11 CM, 13 0 96 H Le~o ? 

Oncorhynchus mykls~; Rainbow tm.lt, donald~on trout; 32 MM, 0.36G 15 H * MOR * 

Oncorhynchus my'kiss; Rainbow tHAll, donalcholl trout; 32:MM, 036G 16.67 H· MOR * 

Oncorhynchu~ myktss, Rainbow trOlL, donaldson trout: 32 MM, 0.36G 24 H LC~o 

Oncorhynchus rnykiss; Rainhow troot, donaldson troul; 32. MM, 036G 24 H LC~o 

Oncorhynchus myki~s, Rainbow lrOOt, donaldson trout; 32:MM, 0.360 4.33 H * MOl~ .. 

Oncorhynchus rnvkiss. Rainbowtrool, donaldson trout, 32 MM, 0.36G 5.511· MOR * 

Oncorhynchus mykiss. Rambow troot. donaldson troul, 555 G 40 D ORO· 

Oncorhyn·~hus myki~~, Rainbow (rOOt, donaldson trout. 6- 8 G 48 H HEM * 

Oncorhyn~hus rny'khs; Rambow trOOt, dondldson troul; 75-100 0 4S H MOR· 

Oncorh)TIchus myk.is~, Rahlbow trruL, donald~on trout; 75-100 G 8 H PHY • 

Oncorhynchm rnyluss; Rambow trrul, donaldson trout; FINGERLING, 020 1 WK MOR ~ 

oncorhynchus myklss; Rainbow troot, donald~on trout; FINGERLING. 0.2 G 1 \\o'K MOR * 

Oncorhyn"hus myki~s; Ralllbow troot, donald~on trOUt. FINGERLING, 0 2G 1 WK MOR .., 

Oncorhynchus mykiss; Rainbuw trrut, donaldson lrout; FINGERLING, 0.2 G 7 D PRY • 

Oncorhynchus mykis~; Rainbow troot, donaldson troul; FINGERLING,0.250 1 WK MOR -

Oncorhyt;chus mykiss; Rainbo ..... troot, donaldson trout; FINGERLING,0.250 1 WK MOR· 

Oncorhyr.chus myki~~; Rainbow troot, donald~on trout, FlN'GERLING, 0 250 7 D PHY· 

OnCOrh)1'tChu~ mykiss: Rainbow troot, donaldson trout; PINOERLIN'G, 0 25 G 7 D PHY * 

OnCOrh}11Chus mykiss; Rambow teoot, donaldson trout; FINGERLING. 060 7D PHY· 

Oncorhynchus mykl~s; Rainbow lroot. donaldson trout: NR 13 MO MOR * 

Oncorhynchus myldss; Rambow trool, donaldson trout, NR 13 MO MOR * 

Oncorhynchus my'ki>s; Rainbow troot. donalilson trouL; NR 4S H LC~o 

Oncorhynchus myklss; Rainbow tfool, donaldson trout; NR 4811 LC50 

Oncorhynchus myklss; Rainbow troot, donaldson trout; SAC-FRY 42D GRO £ ~Cllt) 

Oncorhynchus mykiss; Rainbowtr(l..ll, donaldson trout, SAC-FRY 42D MOR * 

Oncorhynchus my'kiss; Rainbow troot, donaldson trOuL; SAC-FRY 42 D MOR· 

Oncorhynchus mykls~, Rainbow trrut, donald~on trout, SAC- FRY 42D MOR • (Calc) 

O~leichthyes, Booy fish class; ADlJLT GUPPY, 20-30 MM 48 II LC50 

Osteichlhyes; Beny !i~h class. ADl.lLTOUPPY, 20-30 MM 96 H LC~o 

OSlF_ichthyes. BeIlY I1sh c\a~s; JUVENILE GlJPPY, 8-15'-fM 48 H LC' ~O 

Osteichlhyes; Beny fish class, JUVENIIE GUl'l'Y, 8-15':M:M 96 H l.l'~o 

Pectillatella magnIfica, Bryozoa; ANCENSTRULAE, 2-3 DAYS 96 H LC~o 

Pimepha1es promeLiS; Famead minnow; EMBRYO, 1 D 30 D URO • 

Plmephales pl'omelas; Fathcad mlnnuw; NbWLYHAT, < 24H 7D GRO * 

Pirnepl.}(lles promelas;Falhead minnow; NEWLY HAT, < 24H 7D GRO * 

Plmephalcs promela1; Fathead mitUlOw, :/'.'EWLY HAT, < 2411 7 D LC50 

Pimephc.1es promclas. Fathedd minnow; NR 96 H LC50 

l'imephd[es promela~; l-athead milUlow; NR 96 H LC ~~ 

Pimephiile~ promelas;Fdthead mtnnow; NR 96 H LC~o 

10 

510 

164; 17 
25'0 
200 
200 
130 
140 

2,000 
2.000 

85 

4,0 

5.8 
96 

5.1 
9.5 

10 
19 

400 

500 

17 

31 
10 
21 
16 

14 
S 7 
140 

70 
1,129 

114 
2,336 

1,750 
250 
380 

1.500 
700 

225 
30 

170 

40 

21 
3,' 

6 

221 8 

9.89 
25.8 

Y"J 01 

Publication 
89 
89 

216703 80 

311545 84 

212162 74 

212262 74 

2122ti2 74 

212162 74 

310541 83 

212122 72 

2184':)9 74 

218499 74 

218499 74 

21M9? 74 

218499 74 

218499 74 

2183M 76 

219917 80 

3154(J1 ~2 

3154(11 82 

315625 79 

315625 79 

315625 79 

315625 79 

315625 79 

315625 79 

31562.5 79 

315625 79 

315625 79 

212122 72 

212122 72 

218317 611 

2111317 68 

310527 83 

310527 83 

310527 83 

310527 83 

212882 88 

212.882 M 

212882 88 

212882 88 
216703 80 

215(;61 78 

311}82 85 

311182 85 

3111R2 85 

215001 78 

215(~1 78 

215L'(-;1 78 
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Chemical Name 

Copper (cont.) 

AQU]\~,1 

Species 

Pimcphales promelas; Fathead minnow; 
Plmephaies promelas, Fathead mmnow; 
Pimephales promelas; Fathead minnow, 
Plmepha1es promelas, l'.tthead mmnow; 
Pimcpha1cs promelas; Fathead minnow; 
Plmephaies promeias, Fathead mmnow; 
Pimephales promelas; Fathead minnow, 
Pimeph.tles promelas; Fathead minnow; 
Plmephaies promelas, Fathead mmnow; 
1'Imcphaies promclas, Fathcad minnow; 
Plmepha1es promela~, Fathead mmnow; 
Pimephales promelas; Fathead minnow; 
Plmephaies promeias, Fathead mmnow; 
Punephaies promeias, Fathead millnow, 
Pimephales prome1as; Fathead minnow, 
Pimephales promeias; Fathead minnow. 
Plumatella emargJllata, Bryozoan; 
Poecilia relicu1ata,Guppy, 
Poecilia reticulata;Guppy; 
Prccambaros clarkii, Red ~wamp craylish; 
Prccambarus clarkii: Red swamp crayfish, 
Pnrambanls clarkii; Red sWdmp craytish; 
Prccambarus clarki!, Red swamp craytish: 
Procambarus clarki!, Rcd s'I\amp crayllsh; 
Pro::ambann clarkii, Red ~wamp crayti~h; 
PrOCambdnlS darkii: Red s'I\amp crayli1h; 
Prccambaros clarkli: Red swamp crayfish; 
Prccambarus c1arki~ Rcd swamp crayt1sh; 
Pro::arnbanls cl<trkii: Red swamp crayfi.sh, 
Prccambattls clarkli: R~d s .... 'amp craytish; 
Prccambarus darkli: Rcd swamp crayt1~h; 
Prccambarus clarkli: Red swamp crayfish. 
Procarnbarus cI.trkii: Red swamp cTayfi~h, 
Prccambattls c[arkli: Red swamp craytish: 
Prccarnbanls darkli: Red swamp craylhh; 
Prccambarus clarkli; Red swamp crayfish, 
Prccambarus clarkli: Red swamp crayllsh; 
Prccambarus clarkli; Red swamp cray(j~h, 
l'rccamba!\ls clarkii: Rcd swamp crayfish; 
PrccambanIs clarkli: Red swamp crayfish, 
Prccambarus c:larki~ Red swamp crayllsh; 
Prccamharus clarkll, Red ;wdmp craylhh: 
Prccambarus clarklL Red swamp craylish; 
Prccambanls clarkii; Rcd swamp crayfish; 
Prccambarus clarki), Red swamp craylish; 
Prccambanls clarkii: Red swamp crayfish; 
PrccambaNs c1arklL. Red swamp cfaytish: 
Prccambarus clarki!, Red swamp craytish; 
Procamba:us cl.trkli: Red swamp crdyfish; 

Table A-I5 
AQUIRE Freshwater Toxicity Information 

lJuili = IWL 

Remedial Inve;tigation 
Operable Unit 5, Sites 14 and 15 

Naval Au Statim CccilFICld 
Jacksonville, Florida 

Ag' 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
20-69MM 
20-69MM 
20-69MM 
20-69MM 
20-69MM 
20-69MM 
20-69MM 
EMBRYO,lD 
ANCENSTRULAE, 2-3 DAYS 
JUVENIlE 
JUVENIIE 
ADULT, 24.8G, 9.3 CM 
ADULT, 24 8G, 9.3 CM 
ADULT, 24 8G, 9.3 CM 
ADULT, 2UG, 9.3 CM 
ADULT, 24.8G, 9.3 CM 
ADULT, 24.8G, 9.3 CM 
ADULT, 24 aG, 9.3 CM 
ADULT, 24.8G, 9.3 CM 
ADULT, 24.8G, 9.3 CM 
ADULT, lUG, 9.3 eM 
ADULT, 24.8G, 9.3 C'M 
ADULT, 24.8G, 9 3 CM 
ADULT, 24.8G, 9.3 C'M 
ADULT, 24.8G, 9.3 C'M 
EMBRYO 
EMBRYO 
EMBRYO 
EMBRYO 
EMBRYO 
EMllRYO 
EMBRYO 
LARVAE 
LARVAE 
LARVAE 
LARVAE 
LARVAE 
LARVAE 
LARVAE 
LARVAE 
LARVAE 

11 

96H 
96H 
96 H 
96H 
96H 
96H 
96 H 
96H 
96H 
96H 
96H 

'6H 
96H 
96H 
96H 
30D 
96H 
96H 
96H 

1045H 
1227H 
135tH 
146H 
246H 
342H 
453H 
.9H 

549H 
622H 
nIl 

734H 
843H 
945H 

114711 
1267H 
436H 
598H 
855H 
90JH 
927H 
12H 

140H 
24 II 

247H 
344H 
456H 
48H 

504H 
9BH 

Effect 
ElTect Concentlation 

Lethal Sublethal 
LC~o 121 
LC50 1,001 215001 78 
LC50 550 215001 78 
LC50 2,050 215001 78 
LC50 436 2150.<\1 78 
LC50 516 215001 78 
LC50 8~.5 215001 7B 
LC50 1,586 2150.<\1 7B 

LC50 ? 5,600 218320 76 

L(;50? 20,000 218320 76 
LC.1o ? 21,000 218320 76 

LC~o ? 21,000 218.320 76 
U:;50? > 16,000 218320 76 
LC50 ? 20,000 218320 76 
LC~o ? 21,000 218320 76 

MOll. * 221 8 215001 7B 
LC50 140 216703 BO 
LC50 112 212010 76 
Le50 138 212010 76 
LC50 890 311758 B3 
LC50 776 31175!! B3 

LC'50 657 311758 83 
LC50 3,024 311758 B3 
LC50 2,330 311758 B3 
LCso 1,780 311758 83 
LCso 1.520 311758 83 
LCso 11,000 311758 " LCso 1,380 311758 B3 
LC50 1,190 311758 83 
LC50 8,100 311758 B3 
Leso 1,150 311758 83 
LCso 1.090 311758 B3 

LC' 50 1,000 311758 83 
LC50 206 311758 83 

Lr:so 184 311758 8J 
LCso 3,350 311758 B3 
Leso 1,700 311758 83 
LCso 1.140 311758 83 
LC~o 716 J1175~ so 
LC50 556 311758 83 
LC50 4,170 311758 83 

LC' ~o 527 311758 83 

LC~o 1.990 311758 83 
LC50 242 311758 83 
LCso 199 311758 83 
LCso 146 311758 83 
LCso 1,350 311758 83 

LC~o 67 311758 83 

LC~o 720 31175.<: 83 

22-·NlW-')(j 



Table A-15 

AQUIRE Freshwater Toxicity Information 
Uni II =: JI.!/L 

Re-medlai InVCstlg<ltlon 

Op~rable Vmt 5, Sites 14 and 15 

Naval Air Statial Cecil FIeld 

JlIcksonvilie, Blonda 

Ago I~ 
_,YR 96H 

Chemk,lN,me - t Spoc'e, 

Copper (COnt ) Salmo salar, Atlantic salmon; -----------'oOC= 

Cyanide 

Iron 

Lead 

AOV_FWSwk1 

Salmo Lrutta; BroVll'l Lroot~ 

Salvelinm fontnalis; Brook trOOT; 

Salve linus fonlmalis; Brook troot; 

Salvclinus fontinalis; Brook lrOOt; 

Saivelinus fonlmahs; Brook: troot; 

Silnocepha Ius vctulus,; Water t1e.1; 

Caramus auratus, Goh.ltlsh; 

Dugesia llgrina; 'lurbellarl<l.n, flatwonn 

Gnathonemus petenil., Ele:.::tnc 11s11 

Lepomis macrcchirus; Bluegill; 

MYriophyllum SpICatum, Water-milfoil 

Myriophyllum spicatum, Watcr-mll[OlI 

Myriophyllum ~picatum; Water-milfoil 

Myriophyllum SpIcatum; Water-miltOli 

Physclla heterostrqJha; $n,lil 

Dugesia dorola:ephala, TurbellarhlIl, flatworm; 

Lerma minor; Duckwe.ed; 

Oncorhynchus myklss; Rainbow tr(XlL, donaldson trout; 

Salmo tn.tta, Bro\\ll trcUl:; 

Salmo tNtta; BroWl lroot; 

Salmo tnltta, BCOM troot; 

Salmu trolla; Bro'Mllloot, 

Tilapia sparrmami; Banded brcam; 

Astacus astdCus; European crayfish; 

Astacus astacm, European craylish; 

Barms arul!us; Barb; 

Brachionu~ cdlycit10D1S; Rotifcr, 

BrilChydanio reriu; Zebra damu, zebrafish; 

nrachydanio rerio, Zebra dIDio, zebrafish; 

Buro arenarum; ToaLi; 

Bufo are£l1lrum; Toad; 

Cnrassius auratus, Gold!1sh; 

Cerioditphnia reTl;uiata; WlIter flea; 

Dapimia magna; Water flea, 

Dilphnla pulex, Water nca: 

Du!\t:sia dorotcx:eph1l1a; Turbellarian, flatworm; 

Dugesia lig[llld; Tu[hcllarll\]), flatworm; 

Hyalclla azte:.::a; S'cud, 

Lerma IDlllor:Duckwced; 

Lepomil gtbbosus; Pumplullseed, 

M~ropterus dalumicui; Smallmouth ba~~, 

Mi::ropLt:rus dolomleui; Smallmouth bass; 

M~roptclUS dalomieui; Smallmouth bass; 

Mi::roplerus dolomleui; Smallmouth bllss; 

Mj;;ropt~rus dolomieul; SlIldllmo1.]th b1l5S; 

78G, 3RDYR CLASS 53D 

YEARLING, 14-16 CM, 30-42G· nOD 

YEARLING, 14- 16 CM, 30-42 G ~ nOD 

YEARLING, 14-16 CM, 30-42 G • nOD 

YEARLING, 14-16 CM. 30-42G ~ nOD 

< 241-1 48 II 

39-60Mc\{ 0.17H 

NR 96H 

JUVENIlE,5-20G .H 
NR 96H 

4eM,APEX 32D 

4-CM, APEX 32D 

4CM,APbX 32D 

4-CM,APEX 32D 

NR 96H 

18-20M..M: 1H 

20 COLONIES OR 40 FRONDS 'D 
EGGS A-ND LARVA NR 

ALEVIN NR 

EGG NR 
DYED EGGS NR 

NEWLY lIAT ALEVIN' NR 

1024-99.43G 2to72H 

8-lOCM 2WK 

8-I0CM to lOWK 

124G 4D 

NEONATE 2411 

DECHLORIONATED EGG 241-1 

EGG 48H 

EMBRYO 24H 

EMBRYO 24 II 

UNDERYEARLING lWK'" 

< 4H 4811 

< 24H 4RH 

< 24H .8H 

18-20MM lH 

NR 96H 

NR 5D 

20 COLONIES OR 40 Fl{ONDS 4D 

> 175YR <=2WK· 

EGG 96H 

FINGERLING 10WK 

FINGERLING 90D 

FINGERLING goD 

FINGERLING 96B 

" 

ELTect 

"ELIect Concentration 
Lethal Sublcthal 

LC~o 125 

HIS· i5 310527 83 

GRO - 9.' 218397 74 

HAT- 94 218397 7. 

MOR- 94 218397 7. 

REp· 94 218397 7. 

LC~o 57 311181 B4 

AVO 20,000 215692 76 

LC50 
19,400 2187U9 7. 

PHY • 100 310685 8. 

LC50 ?C= 180] 210949 68 

Ec~()nM • 20,000 212262 74 

EC~oBM .. 22,400 212262 74 

EC'IoGR • 27,300 212262 74 

EC~oGR .. 28,600 212262 74 

LC50 ? .32 21U949 68 

BER- 1,000 to 50,000 310581 91 

EC~oGR 3,700 311789 86 

DVP" 5,700 315523 82 

MOR· 5,170 311637 83 

HAT· L..:= =-:3ililJ 311637 83 

MOR" 5,170 311637 83 

MOR· 3,020 311637 83 

OC' 88,000 213056 89 

ENZ'" 20 210376 91 

HIS 20 210376 91 

HIS 200,000 Lo 400,OOU 219972 87 

LCSil > 4,000 21Q385 91 

72 219870 80 

72 119870 "' DVp· 1,000 213162 90 

MOR'" 1,000 213162 90 

ENZ· 470 3L';460 77 

LCSD 
530 311181 " 

LC _~o 4,400 3111S1 84 

LC~o 5,100 311181 R4 

HER· IOU to 1,000 310581 91 

LC50 
160,000 218709 74 

LCII'II'I 5,000 219804 W 

EC~oGn 8,000 311789 86 

ENZ ~ 90 315460 77 

MOR* <=15,900 3121.'03 86 

LOC ~ 405 312153 86 

GRO - 405 312153 " HEM' 4(J5 312153 86 

I.Cso 29,000 31215:; so 

:!:! -Nov-'l6 



LChemk'IN,mo 

Lead (cant.) 

Mangancse 

AQU_FI 

r Species 

Mi;ropLems dolomieui; Smallmouth bass; 
Mcropterus dolomll"Ui: SmalimouLh bass; 
Mi:roplerus uolomieui, Smallmouth bass, 
Ml:ropterus salmoides; Largemouth bass; 
M.::ropteIU~ salmoides; Largemouth bass; 
MyriophyUum spicatum, Waler-rnilrml, 
Myriophyllum spicatum: Water-rnllfOll, 
Myriophyllum Splcatum, WaLer-milfoil; 
Myriophyllumspicarum: Water-rnllfOli; 
Oncorhynchus mykiss; Rainbow troot, donaldson trout; 
Oncorhynchus mykiss, Rainbow t[alt, donaldson trout, 
Oncorhynchus rnyki~s, Rainbow tn:Alt, donaldson trout, 
Oncorhynchus mykiss; Rainbow trc~t, donaldson trout: 
Oncorhynchus mykiss, Rainbow troot, donaldson Lrout, 
Oncorhynchus mykis~, RlIinbow trout, donaldson trout; 
Oncorhyr.chus mykiss; Rainbow troot, donaldson lrout~ 
Oncorh}T_chu~ mykbs~ Rainbow trool, donaldson trout; 
Oncorhyr.chus mykm; Rambow trUll, donaldson trout; 
Oncorh}T,chus myk!s~; Rainbow trwt, donaldson trout; 
Oncorhyrlchus mykiss, Rambow tr=L, donaldson trout; 
Oncorhynchus mykiss; Rainbow troot, donaldson trout, 
Oncorhynchus mykiss, Rainbow troot, donaldson trout; 
Oncorhynchus mykiss; Rainbow troot, donald~on Lroul, 
Oncorhynchu~ mykiss; Rainbow tlUlt, donaldson trom; 
Oncorhynchus mykiss, R;J,inbow tnuL, donald~un trout; 
OllCorhynchus mykiss, Rainbow tTUlt, donaldson trout 
OncorhYllchus myluss, Rainbow tr=t, donakhon trout; 
OncorhyTlchu~ mylUss; Ralllbow troot, donaldson trout; 
Oncorhynchus mykm; Rambow troot, donaldson trout; 
Oncorhynchus m)'kiss; Rainbow troot, don;J,ldson troul; 
Oncorhynchus mykl~s; Rainbow troot, donaldson trout; 
Oncorhynchus myklss, Rainbow trool, donaldson Lrout; 
Pimcphales promelas, Falhead minnow; 
Potamogetlll crispus; Curled pondwe~; 
Salvdinus [onlinali~, Brook troot; 
SimoceplmJus vetulus, Water ilea, 

Algae, Algae, phywplanklon, algal mal, 
Anahollanervosa; Quiver fly; 
C'hirlllomus thumml: Midge; 
C:yprmid~e; Minnow, carp family; 
Cypflllidae; Mmnow, carp family; 
Cyprmldde; Mumow, carp family; 
CyPrinidae; Minnow, carp family; 
Cyprinidae; Minnow, carp family, 
Cyprinida~; Minnow, carp family; 
Cyprinidae: Mumow, carp famIly, 
Cyprinida~, Minnow, carp family, 
Cyprmidae: Minnow, carp [amlly, 

Tahle A-I5 
AQUIRE Freshwater Toxicity Infurmation 

Units = pg/L 

Remedial Invest.lgatlon 
Operotble Unit 5, Sllcs 14 and 15 

Naval Air Statim Cecill'leld 
Jacksonville, Florida 

Age E'P""" I 
SAC FRY, 7D POSI' SPAWN 96H 
b'WIM-UPFRY, 17D POST-SPAWN 96H 
SWIM-UP,FRY 17 D POST-SPAWN 96H 
NR 24H 
NR 24H 
4CMAPEX 320 
4CMAPEX 32D 
4CMAPEX 32D 
4CMAPEX 320 
10.50 32WK 
15G 24H 
4MO,15G 4to72H 
4MO,15G 4to72Il 
4MO,150 4Lo72H 
4MO,150 4to72H 
4MO,150 4to7211 
4MO,150 4to72H 
4MO,150 4to72H 
4MO, 150 4to72H 
4MO,lSG Ho 72 Il 
4MO,150 41072H 
4MO,IS0 4to72H 
4 MO, 150 4to72H 
4MO,15G 4 to 72H 
4MO,15G 4to7211 
4MO,IS0 4to72H 
530 IWK 
6-1l!MO <=2WK • 
650 ,OWK 
l\t"BWL Y HAT, SAC FRY 189D 
NEWLY IL'\T, SAC FRY 189D 
NEWLY HAT, SAC'FRY 189 D 
JUVENILE 4WK 
NR NR 
6-18MO <=2WK • 
< 24 II 48 II 

NAfURAL COLONY 38D 
LARVAE 7D 
LARVAl:; 7D 
1 SUMMER 22SH 
1 SUMMER 24H 
15UMMER 25H 
1 SUMMER 4,17D 
1 SUMMER 513D 
1 SUMMER 663D 
1 SUMMER 70 
1 SUMMER 78H 
2 SUMMERS 48B 

13 

EiTecL 
Erfecl COl 

Lethal 
MOR- < 15,'XlCI 

LC~o 2,800 312153 86 
LC50 2,200 312153 86 

BEH* 1500 311127 78 

RES - 1,050 311127 78 
ECsoBM· 363,000 212262 74 

ECsoBM - 808,000 212262 74 
EC~oOR ,. 725,COO 212262 74 

EC\oOR· 767,COO 212262 74 
HIS ~ 310573 83 

HEM· 130 315719 7. 
MOR" 110 315719 78 
MOR· 120 315719 78 
MOR· 120 315719 78 
MOR· 210 315719 78 
MOR· 300 315719 78 
MaR- 470 315719 78 
MaR· 490 315719 78 
MOR· 500 315719 78 
MOR· 52 315719 78 
MOR· 53 315719 78 
MOR· 740 315719 78 
MaR· so 315719 n 
MOl{" 85 315719 78 
MOR· 900 315719 n 
MOR· 910 315719 78 
MOR· 1,000 315719 n 
ENZ· 10 31546U 77 
HIS" 120 310573 83 

ABN· 32 219830 80 
ENZ ,. lao 219830 80 
HEM" 100 219830 80 

PHY 500 Lo 1,000 210314 89 

PSE " 25,000 217552 77 
ENZ· 90 315,i60 77 

LC'so 4,500 311181 84 

POP * [ 21';0 I 212M2 69 

LET 2,000,000 210725 57 
lET 1,000,000 210725 57 

LET' 1,000,000 210725 57 
T.ET· 2.000,000 210725 57 
LET" 1,800,000 210725 57 
LET' BOo,COO 210715 57 
LET· 70Q,COO 210725 57 
lEf' 650,000 210725 57 

MOR· 600,((10 21fln5 57 
LEI' ~ 900,000 210725 57 
LET' 2,000.000 210725 57 

22-Nuv-90 



Table A-I5 

AQUIRE Freshwater Toxicity In[orma.lion 
Units = JJrfI~ 

Reml:!dJai Investigation 

Operable Unit 5, SitO'O'; 14 and 15 

Naval Air StatIm Cecil Field 

ChemiCaIName-~ Spe::aes 

LI ~ ____ ~ __ -.-l_ 
·-I_ :~:"on~l1'Flmi"E0:r 

Mang(lflese lcont.) Gammarus roeseh, S;;ud; NR 7D 

Lermll minor: Duckweed: 2U COLONIES OR 40 FRONDS 4D 

Oncorhynchus mykiss, Rambow troot. donaldson trout; 1 SUMMER 10H 

Oncorhynchus myk.iss. Rall\bow tn'-lt. donaldson trout; 1 SUMMER 13H 

Oncorhynchus myklss; Rainbow troot, donaldson trout; 1 SUMMER 34H 

Oncorhynchus mykiss. Rainbow troot, donald~on troul, 1 SUMMER 50 

Oncorhynchus mykiss; Rambow troot, donaldson lrout; 1 SUMMER 7D 

Oncorhynchus mykiss, Rlllllbow trwt, donaldson trouL, 1 SUMMER 77H 

Oncorhynchus myldss; Rainbow trrn!, donllld~on trout: 2 SUMMERS 341-1 

Salvelmus fontinalis; Brook trrnt, 1 SUMMER 15H 

Salve linus fontmahs; Brook trrnt; 1 SUMMER 23H 

Salvelmus fontinalis; Brook trrut; 1 SUMMER 4,790 

Salvclinus [ontinl'llis: Brooktralt; 1 SUMMER 6GH 

Salve\mus fontinalis, Brook trrut: 1 SUMMER 7D 

Salve linus rominali~, Brook trall: 2 SUMMERS 4JH 

Tillea tinei\; Tench: 1 SUMMER 48H 

Tinea lmea, Tench; 1 SUMMER 675D 

Tinea tinea; Tench; 1 SUMMER 7D 

Tinea Lmca; Tench, 1 SUMMER 7D 

Tinea tinea; Tench: 1 SUMMER 96H 

Tmca tinca: Tench; 2 SUMMERS 7D 

Tublfex LUbitex;Tubitlcid worm; NR. 7D 

SilVer Brachion'.ls calyclOorus, Rotifcr NEONATE 24H 

Ccriodi\phnil'l reti:ulllta; Wi\ter nea < 4H 48H 

Di\phnil'l pulex; Water flei\ < 24H 48H 

Simocephalus vetlllus; Water flea < 24 H 48H 

Thallium Ci\erJ.orhabdit15 elegans; Nematode ADULT,3-4D 24H 

Caenorhabditis elegans; Nematode ADULT,3-4D 48H 

C'i\enorhabdilis elcgam; Nematode ADULT,3-4D 72 1-1 

Caenorhdbdltis elegans: Nematode ADULT,3-4D 96H 

Crangon crangon; Common shrimp ADULT 96H 

Cyprinodon variegaLus; Sheep!tlead mlnnow 8-15MM, 14-28 D 24H 

C'yprinodon varicgatus; Shecpshead mllUlOW 8-15MM,14-28D 48 II 

cyprinodon v(lriegaLUs; Sheepshead minnow ~-15 MM, 14-28 D 96H 

Dunaliella tertlolecta; Grcen (llgae NR NR 

Dunaliella tertlo1ecta; Green algae KR NR 

Mysidop~is bahia, Opossum shnmp NR 96H 

l11.aeocactylum tri::ornutum, Diatom NR NR 

Pnaeodactylum tri::ornutum; Diatom NR NR 

Selena,trumcapricomutum; Green algae NR 24H 

Scleni\\lrumcapncomutum, Green algae NR 48H 

Selenastrumcapricomutum; Green algae NR 96H 

SeleT1a5trumcaprieomlltum, Green alga.e NR 96H 

VanadlUm oxide sulfate Cara~s[Us l'Iuratus; Goldfish 3-5 CM, 0,3-29 G 6D 

Lepomis rnacrmhiru~, Blueglll NR 9GH 

Pimeph~sles prome1as; Pathead minnow NR 9611 

AQU_FW8wkl 
14 

ElIcet h EiTect 

Concentrallon 
Le~~S~o~h~""ili~'~1-1 

LET 70,00l 

FC~oGR 31.000 

LET· 700,000 

LET' 6QO,WO 

LET' 300.000 

LET" 100,IlXl 

MOR- 75,000 

LET' ISU.1XlO 

LET· 600,000 

LFT' 700,000 

LET" 600,000 

LET" 150,000 

LET· 300,000 

MaR- 100,000 

LET' 600,OOn 

lET· 2,000.000 

lET- 1.500.000 

MOR- 1,200,000 

MOR· 1,300.000 

lET - 1,8ou.ooo 

lET - 2,000,000 

LET 7UO,000 

LC50 75 

LC~o 11 

LC~o 14 

LC~o 15 

LC~o >200.000 

LC'30 194000 

LC~o 172000 

LC~o 123000 

LC~o 10000 

LC'~o >45,000 

LC~1l >26,000 W <45,OCO 

LC~o 21,(JOO 

GRO [Growth] ~ c....: 82] 
GRO [Growth]· 184 

LC~o 2,130 

GRO [Growthl" 143 

GRO [Growth]· 225 

CLR [Chlorophyll] * >320 

CLR [Chlorophyll] • >320 

C'LR [Chlorophyll] - 140 

lDR [Populallr:ll groy,thJ 130 

LC~o 1,020 

LC' 50 6,000 

LC~o 4,800 

\ 
! 

311789 

210125 

210725 
2WnS 
210725 

21012S 
210725 
210125 
210725 
210725 

210725 
210725 

210725 
210725 
210725 
210725 
210T.l5 

210725 
210725 
210725 
210725 

219385 
311181 

311181 
311181 

1121305 
1)21300 

1121107 
1121308 

1125254 
1126432 
1126433 

1126·B4 
1078710 
1078711 
! 12348U 
1078706 
1078709 
1123476 
1123477 
1123478 
1123479 

228999 
2871~3 

287131 

86 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 

OJ 

84 

" 84 

90 
90 
90 
90 
71 
81 
81 
81 
88 

" 78 
88 
88 

78 

78 
78 
78 

79 
60 
60 

:;-'-;-./ov-% 
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APPENDIX B 

RISK ASSESSMENT CALCULATIONS 





SITE 14 





TADLE D 14.1 

DIRECT CONTACT wrrn AND INCIDENTAl.. INGESTION OF SURFACE SOIL 
ADULT RESIDENT 

SITE H, OPERADLE UNIT 5 

NAS, CECIL nELD 
EXPOSUJ{E PARAMETERS 

PARAMIT[R 

CONCllN 11l:ATION SOIL 
INGrSnON RATi 

FRACI10N INGESTIO 
AJ)III:XI.NL~ F"C[ 0 .. 

AIlSOI.TTlON flI.ACTION 

SUl.FACE AREA FJ(J'05ED 

DOS! "IISO"IIED rEJl EVENT 

CONVI!I.510N rACTO .. 

CONVl'IolS10N fACT~il 

HDDYWEIGIIT 

EXl'05UXl! BEQUENCY 

D:POSUXI! DUJ.AllON 

A VUAGING IIMF 

CANCER 

NONCANCJ:il 

SYMBOL 

CS 
IR 

" AI 

ADS, 

SA 

D"-~ 
CF 

CF 

ow 
EF 

ED 

AT 

AT 

VALUE UNITS 

c:hf'mlc:li-lpKiflc: chelfikal-Ir-edfk 

100 mg/ day 

100' unil1p5! 

1 mg/cm'-evpnl 

chcmkal.lpKHk \lnlH<'~J 

5,750 om' 

dlf'mk,.J-!~lfk mrJcml~vf'nt 

1.00[-09 kg/ur: 
1.00E-{)6 kg/mg 

70 k, 
350 daysfyur (I) 

2' yean. 

70 years 

2' yun. 

[1] Uniu for expo~u~ f~u ... ncy arf' ~nn13/yf'u in Ihf' ukulallon of I~ d~nnillly .. bsorbed do~. 

SOURCE 

{l5EPA,1995 

USErA, 1995 
USerA,1995 

U5EPA, 1995 

U5EP1\,.1992 

USEPA. 1992 

Orgllllc convf'nion 

Inorr;ank convenion 

U5EPA,1991 

A!~urnpllon 

USEPA,1995 

USEPA,1991 

USEPA,1995 

USEPA,. 1991. Iluman H~aith Ev.luOilion !-1amul, Supriem~nl .. 1 Guld~n<:e: 'Standud I:kfauh Exposurf' Factors"; 

OSWER Dirc.:live 9285 6-03 

USEPA,I992 Derm"l Exposure AS~l'ssment: rrincipl~5 and ApplicdtioMi EPA/600/s..91/011B; /anu<try 1992 

U5[PA,1995 Suppiemf'ntal Guid ... nce 10 RAGS: Retion IV, Humin Huhh Risk A~S("~~menl Bull~!in No.3. 

AEB-Environmf'ntal Scrvicu, Inc, 
SOIL_ING.XIS 

9/16/96 

EQUATIONS 

CANCER RISK .. INTAKE {m~p;-d~yl x CANerR SLOI'E FACTOR {mlVkl\:-d~y)·1 

HAZARD QUOTIENT" INTAKE (mYk~~d .. y)/ REFERENCE DOSE (ll1g/kg-d .. y) 

INT AKE-ING~TION .. CS )l IR )l FI )l CF )l EF)l ED 

BW)l AT )l 365 dayl/yr 

INTAKE-pElI.MAL" DA ...... .t)l SA x EFx ED 

BWx AT x 365 day8/yr 

\Vhl!re: 

DA ...... " .. CSxAFxADS ... xCF 

Noll!': For noncudnogl!'nic I!'ffl!'cU, AT - ED. 

-- -



TABLEn.1U 

DIREIT CONTAIT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 

ADULT RESIDENT 

SrI E 14, OPI:RABLE UNIT 5 

NAS, CEOL FIELD 

CARCINOGENIC EHECTS 

COMrOUND 

No (..,dno!'i~nk ere. 

INORGANICOJIt SOIL UNlTS 

ORGANIC CONCENTIlAnON 

VO 

INTAKE 

INGESllON 

Im ........ y) 

SUMMARY CANCER RiSK 

ORAL CANCf.III1!SI( DEIIMAL INTAl(l DERMAL CANCER RISK 

CSF(I) INGESTION ABS(l) DEilMAL (:Sf(ll DERMAL 

Im ....... y), Im""" .... y) ,m""" .... ')·, 

OE+OO OE+OQ 

(lIRel .. tlvt potency fil(tors were applied to the CSFs {orcardnoKenic PAlls Relative potency (acton are derlvHlIn ·Provl.ollonal Guldan~ for QulontiLiltIve RI,k A5~e55menl of Polycyclic Arom.l.tic HydrocarboM: USEPA, 19'J3. 

[2) USEPA Region IV guidan(~ specifics ab:sorplion racton of1 '" ror orgilnk~ and 0.1 '" {or inorg.U1ics (Supplo::nl~ntal Guidance to RAGS: Rttlon IV, Human I1ei.lth Ri,k A!St'!Smtnt Bulletin No.3, 1995). 

\3J Ctkuli.h:d from oral CSFs. 

ABB-Envlronm~nlill Services, Inc. 

SOIL_ING.XIS 

9/16/96 

-
-

TOTAL 
I 

r.ANCER 

RISK 

OHOO 



TAULEB.141 

DIRECT CONTAcr Willi AND INCIDENTAL INGESTION OF SURFACE SOIL 
ADULT Kl:SIDENT 

SITE 14, OPERABLE UNIT 5 
NAS, CECIL FIELD 
NONCARCINOGENIC EFFECTS 

COMrOlJND 

Aluminum I 
uon I 

INOJlGAN1C O~ 

ORGANIC 

JJO 

To[al Pt'trolt'um 0 

llyJrocuoon. 

SOIL' UNITS 

CONCENTRATION 

8510 mg/kg 
2480 mg/kg 
93000 ug/kg 

INTAKE 

INGESTION 

'm,"",-<I", 
1.2E-02 
3.4E-03 
1.3E-04 

SUMMARY HAZARD INDEX 
111 USEPA Region IV r;uidanct' 5f"'!'<ifie5 ah:-lorpliol\ [actorl of 1 % for or&ank~ .Ild 0.1 % (or Inurg~nk. (ft'bnuuy 10, 1992). 

/21 Gikulalt'd [rom oral Rills. 

NO - no data available 

ABB-EnvimnmenLaI5eIVkca, Joe. 
SQIL_ING,XLS 

9/16/% 

OOAL 

OlD 

'm""'-<I", 
1.0E+00 

3.0E-Ol 
3.0E-02 

IIAZA.D DERMAL INTAKE DE~MAL HAZARD TOTAL 
QUaflENT AilS III DE~MAL IllD (2) QUOTIENT HAZARD 
INGESTION 'm"", -<I.,.) . (m"",-<I;,' DERMAL QUOTIENT 

1.2E-02 0.001 6.7E-04 2.0E-Ol 3.4E-03 1.5E-02 
1.IE-02 0.001 2.0E-04 6.0E-03 3.3E-02 4.4E-02 
4.2E-03 0.01 7.3E-05 2.7E-02 2.76-03 7.0E-03 

3E-02 4E-02 7E-02 





TABLE 0.14.2 

INIIALATION OF PARTICULATES -SURFACE SOIL 
ADULT RESIDENT 
SITE 14, OPERABLE UNIT 5 
NAS, CECIL FIELD 

EXPOSURE PARAMETERS 

PARAMETER 

SOIL CONCENTRATION 

PART. EMISSION FACTOR 

CONCENTRATION AIR 

INHALATION RATE 

BODY \\'EIGHT 

EXPOSURE TIME 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

CONVERSION FACTOR 

AVERAGING TIME 

CANCER 

NONCANCER 

SYMBOL VALUE 

C chcm ica I-specific 

PEF 1.24E+09 

CA chemical-specific 

lR 0.833 

BW 70 

ET 24 

EF 350 

ED 24 

CF 0.001 

AT 70 

AT 24 

UNITS 
Cllenllcal-

specific 

m1/kg 

mg/mJ 

ml/hour 

kg 

hours/ day 

days/year 

years 

mg/ug 

years 

years 

[1] PEF has becn derived in the rEF Appendix to this report (default FDEP value) 

SOURCE 

default [11 

USEPA,1995 

USEPA,I991 

Assumption 

USEPA,1995 

USEPA,1995 

Organics only 

USEPA,1991 

USEPA,1995 

USEPA,1991. Human Health Evaluation Manual, Supplemental Guidance: ·Standard Default EXPOSlUC 

Factors"i 05WER Dlrcctive 9285.6-03. 

USEPA, 1995. S~pplem~ntal Guidance to RAGS! R~.s!on IV, Human Health Risk Ass~sment Bulletin No.3. 

ABB-Environmental Services, Inc. 
SURF _INH.xLS 
9/16/96 

EQUATIONS 

CANC[R RISK" INTAKE (mg/1<g-<by)" INIIAL\TION CANCER SLOPE rAcrOR (mg/l<~-d~y)" 

HAZARD QUOTIENT" INTAKE (mg/kl':-d"y)/INHALATION REFFRENCE DOSE (m&'k&-d .. y) 

INTAKE" CAdRlI:q.EFlIIEn 

BW. AT III 36S dilYtfyr 

Whtl'£ 

CA" ex CFlI! (vPEfj 

Nol~ 

For lIon£udr!.oAtr!.ic tflKI.oI: AT .. ED 



TABLE B.14.2 

INHALATION OF PARTICULATES - SURFACE SOIL 
ADULT RESIDENT 
SITE 14, OPERABLE UNIT 5 
NAS, CECIL FIELD 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL 
COMPOUND ORGANIC CONCENTRATION 

No carcinogenic CPCs 

NO - no data availab!~. 

ABB-Environmental Services, Inc. 
SURF _INH.XLS 
9/16/96 

I/O 

--- --

AIR INTAKE INHALATION CANCER 

UNITS CONCENTRATION (m"",&-d.y) CSF RISK 

(mym') (m"'h·d.v).1 

SUMMARY CANCER RISK OE+OO 



TABLE B.14.2 

INIIALA TION OF PARTICULATES - SURFACE SOIL 
ADULT RESIDENT 
SITE 14, OPERABLE UNIT 5 
NAS, CECIL FIELD 

NONCARCINOGENIC EFFECTS 

INORGANIC OR SOIL 
COMPOUND ORGANIC CONCENTRATION 

AlumInum 

Iron 

Tot.J.i Pet-rol~um 

HydrDcarbons 

ND ::: no data available. 

ABB-Environmental Services, Inc. 
SURF _INH.XLS 
9/16/96 

I/O 

[ 8510 
[ 2480 
0 93000 

UNITS AIR INTAKE INHALATION HAZARD 

CONCENTRATION (m!lks-day) RfD QUOTIENT 
(m~m') ~d~ 

mg/kg 6.86E-06 1.9E-06 NO 
mg/kg 2.00E-06 S.SE-07 NO 
ug/kg 7.50E-08 2.1E-08 NO 

SUMMARY HAZARD INDEX OE+OO 





TADL[ B.H.J 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
UIILO RESIDENT 
SrrE 14, OPERABLE UNIT S 
NAS, CECil. HELO 

EXPOSURE PARAME"I ERS 

rARAMETER 

CONC'l'l'inA nON $011. 

INGl'SnONIl:.4.TI 

II.4.CTION lNGLSU1J 

ADIlElIENCEfACI'OIl: 

AGE-SI"EOPlC SUkFACE,uEA 

AIISOU'TlON B.ACTION 

CONVElISION fACTOJ. 

CONVEJ:S\ON f.4.CI'OlI: 

KJOYWElGIIT 

AGE-SHCTflC: J.ODY WEIGHT 

D:I'05UIE arQ1IYNCY 

D.1'OSUII! PlIJ.ATION 

AGl-5HClHC EXI'05UII! DUIATION 

AGE-","EIGIITED SUUAC! Alt!A 121 

D05I! AIlSOlllllll I'I!ll EVV'/T 

AVEJ:AGING TIM!! 

c"'= 
NOl'/CANCUl 

SYMIIOI. VALUE 

CS ch<!:rnk.l-t.~lnC 

IR 200 

FI 100' 
AF 1 
SA .~o!'-SpeclflC 

ABS ch~mic.l ... p .. dfic 

CF l00E-06 
CF l00E'&} 

BW 15 

BW .~t,>-speclfIC 

EF 350 
ED 6 

ED .g~5f"X'lflC 

SA.,"'ro<lll 766 

DA_ c .... mk.l-.p~dflc 

AT 70 

AT • 

UNITS 

chemIClI-5p •• <:iflC 

m~/d~y 

umtle-s5 

m~/cm4vent 

em' 

umUess 

kg/me 
I<g/u~ 

" 
" d.y&/yeu (1) 

y ... n 

YUI1II 

<:m1-y ... r/ke 

m!/cm}~v~nl 

YUI1II 

yeal"l 

[I] UnJI:! for nJ"<"5"'" fr"'i"""'Y .'" in .. y .... b!/y~ .. in ltw. c.kuldinn of ~ dnTJ\llly .b.orbed d<»e 

SOUltCl! 

tJSEPA,1995 
USEPA,1995 

USEPA,I995 

USEPA, 1989 

USErA, 1995 

Inorg~nic convenlon 
Drg.uk (onv~",lon 

USErA, 1991 

USErA, 19119 
USEPA,. 1995 
USEPA, 1995 

Assumption 

USEPA, 1992 

USEPA, 1992 

USEPA,. 1991 

U5EPA, 1995 

[2]1 .. ""'h ..... linr; u... u~nn.ny .t-.rl-:! dn~ for ch,ld~ _gel through 6, the bllW'-we'&hbN, bodyw~l!:ht norm. loud ourf.c", ."'. nro-i r. 
ulcut.w from ."rfue ."'., "~po.u", duuhon,.."d body weight for e.eh of6 .~e penoos, .!:~ 1 through 6, per USEPA, 1992 

USEP.-\,. 1989 E~rmure F_dor~ H_ndbook,EPA/6OJ/3-89/00, May 1ge9. 

USEPA, 1991. HumAn 11 ... lth Eval"ahnn MAnuA~ Supp].,menLlrI GuldlilCe: "Sttnd.rd o..f.ull E~po.u .... F.clo ... ·, 05W£R D"~hv,, 92l!5.6-ffi. 

U5EPA,1991 Perm.1 Exf'O"u", A~m..,,~ Pnnclp~ _nd Arrlklttons; EPA/600/l-91/0I1B; Jlmary J992. 

USEP",,- 1995. 5urrle~b,1 GIl!dln<:e to RAGS: Region IV, Hllman Hfllth RlsI<Aaseum .... lllulletin No 3, 

----

AB8-Envtronmenbl1 Servlcn, Inc. 
SC)fl __ ING.XIS 

9/ 16/ 96 

EQUATIONS 

CANCER RISK - INTAKE (m&lk&:-day) x CANCER SLOPE FACTOR (m&lk!!l:-dayrt 

HAZARD QUOTIENT - INT AKE (m~~-day)1 REFERENCE DOSE (m&fk~-day) 

INT AKE-INGI'STlON - CS x IR X FI X CF X EF X ED 
BW X AT x 365 dayi(yr 

INTAKE-DE.MAL - (DA ..... ~.1 X EF I AT X 365 dayVYl!u) X SA-IV.d! 

Wbl!ft!: 
SA.'II'. - SUM (SA. ED / OW) 

DA~ .. _- CSxAFxABSxCF 

Nole: For noncardnol!!;enic e((ec1., AT - ED_ 

I 

I 



TABLE B 14.3 

DlR[Cr CONTACI WITII AND INCID'Ef'ITAL INGESTION OF SURFACE SOIL 

C1IlLO RESIDENT 

SITE 14, O['[RAULE UNIT 5 

NAS, CECIL HEl.D 

CARONOGENIC [ffECTS 

cm.IrOUND 

No (;udno&~ni( c['o. 

INOJ!,GANIC 011. "'IL 

OIl.GANIC CONCENTIlATION 

I/O 

UNITS INTAKE OKAL CANCU 11.15)( DI!IlMAt INTAKI! DI'JlMAL 

INGESTION CSFltl INGESTION A_S121 DEkMAL CSF It. 3) 

1M""""", (1IIJJl:1t-d~,.tl I~"',""", (mlt!klt--da~) I 

SUMMARY CANCER RISK OE+OO 

ill Reb.live po~ncy factors were IPpUro 10 theCSFJ of e&rcmor,enic PAHs, Relative po~1'q' facl"" Ire derived In 'Provl~lonal Guldln<:e for Qulntit.U\>e Risk A"eo~menl of Polycyclic Aromatic Hydrocarbons,' USEPA. 1993. 

121 USEPA Region IV guidance 5p<!<=lhes a~orrllOn {actors o{ 1% r"r orr,ank, and 0.1" fOf inorr;allks (Supplem",nlal Guidloce 10 RAGS: Region IV,lluman IlulUI Rlslo: A5Sf"SSmel11 Bullelin No.3, 1995). 

\31 Clklli .. ted from OTiII CSF,. 

NE - nolevl!uated 

AR&-EnvirolUIlenb\ ServiCet, Ifill:. 

SOu.....rn-G.XLS 

9/16/% 

- - - - - - ---_._-

CANeFJI. P.lS)( TOTAL 

VatMAL CANCD< 

P.15K 

OE+OO OE+OO 



TAULE RH.3 

DIR[Cf CONTACfwrrlI AND INCIDENTAL INGESTION OF SURr:ACE SOIL 
clliLn R[sIDENT 
SITE 14, DPrRABLE UNIT 5 
NAS, CECIL HELD 

NONCARCIN(X;ENIC I::rTECfS 

COMI'OUND 

Aluminum 

lro" 

Tul~II'drol .. um 

Ily<irocubora 

I 

I 

0 

INOJ(GANIC OJ( SOIL 
OJ(CANIC CONCFNTIlATlON 

VO 

mS10 

2~1I0 

,JOO(! 

UNITS INTAKE 

INGESTION 

Im"",·d,,) 
mr,jl<.g 1.1E-Ol 
mgjkg 3.2E-02 
ug/kg 1.2E-il3 

SUMMAkY HAZARD INDEX 

OIlAL UA7.AKD DDMAL INTAKE 

om QUOTn~NT A_SII) DI!JtMAL 

Im"",-d.,) INGfSTION Im"",:<'>!L 
1.0E.00 1 IE-UI o Olll 1.0E-03 
]0[-01 ! ! E-O! 0.001 3.UE-01 
] Of,..{J2 4,OE-02 DOl 1.IE-01 

,..., 
11} USEPA RelloR IV luld;ulC~ Ir,,!dflPi .~arptiaR fador. of 1:l- for a'"llnkllnd 0.1" for Inorl~nJc. (Suppl<!m<!nb.1 Guldlno!' 10 RAGS' RelioR IV, H1.Iman Health RbkAu~:nm<!nl 'IIul1<!lln No.3, 1995). 
[2] Ciilculilred from on\ RfD~. 

ND - no d;o.til IVild~ble. 

ABB-Envlronm<!nLtI Services, Inc. 
SOIL.JNG.XlS 
9/1&/96 

- --- .- ----

ULltMAL lIAZARD 10TAL I 

am [2) QUO r1J2N r IIA7..AItD 
1m"",:,;,) DFJtMAI. QUOTlrNT 

2.0E-O'l 52E-OJ UE-O! 
jj OE ... ()l 51E....(J2 16E ... OI' 
2.7i:"{)2 4 2E-03 44E-02 

'E-02 'E-<J1 

I 

---





TABLE D.14.4 

INHALATION OF PARTICULATES - SURFACE SOIL 
CHILD RESIDENT 
SITE 14, OPERABLE UNIT 5 
NAS, CECIL FIELD 

EXPOSURE PARAMETERS 

PARAMETER 

SOIL CONCENTRATION 
PART. EMISSION FACTOR 

CONCENTRATION IN AIR 
INHALATION RATE 

nODYWEIGHT 
EXPOSURE TIME 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 
CONVERSION FAcrOR 

AVERAGING TIME 

CANCER 
NONCANCER 

SYMBOL VALUE 

C chemical~sp~ific 

PEF 1.24E+09 

CA chemical-specific 

IR 0625 

BW 15 

ET 24 
EF 350 

ED 6 

CF o 001 

AT 70 

AT 6 

{1] PEF has been derived in the PEF Appendix to this report. 

EQUATIONS 

UNITS SOURCE 
chemlcal~ 

specific CANCER RISK .. INTAKE (my'k&-dilY) x INIlAUTION CANCER SLorE FACTOR (m~!-dayJ-' 

m'/kg default [11 
mg/mJ 

ml/hoUT USEPA,1995 HAZARD QUOTIENT- INTAKE (m&fk~-d.Jy)/INHALATION REFERENCE DOSE (m~~-d.Jy) 

kg USEPA,1991 

hours/day Assumption 

days/year USEPA,I991 INTAKE- CAxIRxETxEFxED 

years USEPA,1991 BWlII AT x 365 dlYr/yr 

mg/ug Organic" only 

\\lb.": 

years USEPA,I991 CA .. C x CF x (l/PEF) 

years USEPA,I991 

USEPA, 1991. I Iuman Health EValu,tion Manual, Supplemental Guidance; "Standacd Default EXpor'. Nolr: 

FactorsR
; OSWER Directive 9285.6-03. For noncudno!",nic r((rdll: AT. ED 

U5EPA,1995. Supplemental Guidance to RAGS: Region", Bulletins, Bulletin No.3, November 1995. 

ASS· Environmental Services, Inc. 
SURF _INH.xLS 
9/16/96 

! 



TABLE B.14.4 

INHALATION OF PARTICULATES - SURFACE SOIL 

CIIILD RESIDENT 

SITE 14, OPERABLE UNIT 5 

NAS, CECIL FIELD 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL 

COMPOUND ORGANIC CONCENTRATION 

No carcinogenic CPCII 

NE = not evaluated. 

ASS-Environmental Services, Inc. 

SURF _INH~XLS 
9/16/96 

I/O 

UNITS 

-

AIR INTAKE INHALATION CANCER 

CONCENTRATION (m&lkt-d·y) CSF RISK 

jonym')~ m&lk~:d.y)-l 

SUMMARY CANCER RISK OE+OO 

- - - ~ - - - -- -



TABLE B.14.4 

INHALATION OF PARTICULATES - SURFACE SOIL 

CHILD RESIDENT 

SITE 14, OPERABLE UNIT 5 

NAS, CECIL FIELD 

NONCARCINOGENIC EFFECTS 

INORGANIC OR SOIL 

COMPOUND ORGANIC CONCENTRATION 

Aluminum 

Iron 

Tohtl Petroleum 

Hydrocarbon! 

ND - no data available 

ABB-Environmental Services, Inc. 

SURF JNH.XLS 

9116/96 

1(0 

I 8510 

I 2480 

0 93000 

UNITS 

mg/kg 
mg/kg 
ug/kg 

AIR INTAKE INHALATION IIAZARD 

CONCENTRATlON (In~&-day) RID QUOTl(!NT 

(mym'l (m"",.-d·yl 

6.S6E-06 6.6E-06 ND 

2.00E-06 1.9E-06 ND 

7.50E-OS 7.2E-OS ND 

SUMMARY HAZARD INDEX OE+OO 





T ABl.E B.14.5 

DIRECT CONTACT WITH AND INCIDENTAl. INGESTION OF SURFACE SOIL 
ADUl.T TRESPASSER 
SITE 14, OPERAnLE UNIT 5 
NAS, CECIL FIELD 
EX)'OSURE PARAMETERS 

PARAMETER 

CONCENTRA nON SOIL 

INC[:STION RATE 

rRAcnON INGESTED 

ADHERENCE FACIOR 

ABSORPTION FRAcnoN 

SURFACE AREA EXPOSED 

DOSE ADSORDED rER EVENT 

CONVERSION FACTOR 

DODYWHGIIT 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

AVERAGING TIME 

CANCER 

NONCANCFR 

SYMBOL 

CS 

IR 

FI 

AF 

ASS, 

SA 

OA ...... pt 

CF 

CF 

BW 

EF 
ED 

AT 
AT 

VALUE UNITS 

ehernieal-!lpecifie chemical-5pecifie 

100 mg/day 

100% unitle!l."l 

1 mg/cm4venl 

chemical spectRe unitless 

5,750 an' 

chemical specific mg/cm2-ev~nl 

1 JXJE-D6 kg/mg 

U)(JE-09 kg/ug 

70 kg 

45 days/year (11 

20 yeaT!! 

70 years 

20 yearn 

SOURCE 

U5EPA,1995 

USEPA,1995 

U5EPA,I995 

USEPA,I995 

USEPA 1992 

USEPA"l992 

inorg;mic!l 

organi~ 

USEPA" 1991 

Assumption 

Assumption 

USEPA,I991 

Assumption 

[1] Unit!'J for exposure frequency arc event!'J/y~ar in the calculation of lh~ d~rmally absorbed d~~. 

USEPA,1991_ Human I Iealth Evaluation Manual. Suppl!"!ment.al Guidance: "Standard Default Exro~ure 

Factors"; OSWER Directive 9285 6-03. 

USEPA, 1992. Dermal Exposure Assessment. Principles and Applications; EPA/600/B-91/011 D; 1/92. 

USEPA. 1995. Supplemental Guidance to RAGS : R~8lon IV, Human H~alth Risk k:!le!l!lment Bull!"!ti.n No.3. 

ABS-Environmental Services, Inc 
SOIL_ING.XLS 

9/16/96 

I!QUATIONS 

CANCER RI INTAKE (m&ikg-day) x CANCER SLOPE FACTOR (m&ikg-day)-' 

HAZARD Q INTAKE (m&ikg-day) / REFERENCE DOSE (m&iks-day) 

INT AKE-lNGESTION - CS X IRxFIxCFxEFx ED 

BWxATx365dayw 

INTAKE-DERMAL ... DAevrnt x SA x EF x ED 

BW x AT x 365 day'l'yr 

When:: 

PA ...... ,..'. AF X ABSd X CF 

Note: For noncucinogenic dfects: AT - ED 

--- - - -



TABI.E B,14.5 

DlRECf CONTACT WITH AND INCIDENTAL INGESTION Of SURfACE SOIL 

AUULTTRESPASSER 

SITE lfo, OPERABLE UNIT 5 

NAS, CECIL FIELD 

CARCINOGENIC EFFECTS 

COMPOUND 

No Ciln:ino~enk ere. 

INORCANIC 

OR ORGANIC 

vo 

I 

SOIL UNrrS 

CONCENTRATION 

I I 

INTAKE 

INGESTION 

jon.,.,-d.y) 

I I 
SUMMARY CANCER RISK 

ORAl. 

CSF 

Im"',".y)" 

CANCER DERMAL INTAKE DERMAL CANCER 

RISK ABS(lJ DERMAL <:SF(l( RISK 

INGESTION Im.,.,-d.y) Im.,.,-d.y)-' DERMAL 

I I I I I 
OE+OO I OE+OO 

[1) USEPA Region IV guidance specific!. absorption fadOfS 00 % for organic:'! and 0.1 % fOf Inorganics (Supplemental Guidance to RAGS: Region IV, Human Health Risk N!essmenl Bulletin No.3, 1995). 

'21 Calculated from Orill\ C5Fs. 

ABB-Envirorunental5crvic~'\l, Inc. 

SOIL_ING-XlS 

9/16/96 

TOTAL 

CANCER 

RISK 

I 
OE+OO 



TABLE B.14.S 

DIRECT CONTACT WITn AND INCIDENTAL INGESTION OF SURFACE SOIL 
ADULT TRESPASSER 
SITE 14, OPERABLE UNIT 5 
NAS, CECIL FIELD 
NONCARCINOr."NIC EFFECTS 

COMPOUND 

Aluminum 
[ron 

Tot~ Petroleum 
lIydroc;ubonl 

rNORGANICO 

ORGANIC 

I/O 
I 
[ 

0 

SOIL UNITS 

CONCENTRATION 

8510 mg/kg 
2 ... mg/kg 
93000 \lg/kg 

INTAKE 

INGESTION 

(m""".d.y) 

l.5E-03 

-4.4E-04 
1.6E.{)5 

SUMMARY IIAZARD INDEX 

ORAL HAZARD DERMAL INTAKE DERMAL HAZARD 

RID QUOTIENT ASS 111 DERMAL RID 12] QUOTIENT 

(m"",.·d.y) INGESTION ( .. "",.·d.y) (m"",.·d.y) OERMAI. 

1.0E+OO 1.5E-03 0.001 8.6E-05 20E-Ol 43E-04. 
3.0E-{)1 1.5E-03 O.(X)! 2.5E-OS 6.DE-{)] " 2E-OJ 
3.0E-{)2 5.5E-04. 0.01 94E..()6 2.7E-tl2 35E-04. 

.E-OJ SE-OJ 

[1] USEPA Region IV guidam:e specifics absorption ladon of1 % for organics and 0.1 % for inorganics (Supplemental Guidance to RAGS; Rl"gion IV, Human Health Ri:;k Assessment Dulletin No 3(1995). 

[2] Cakulatl"d hom oral RIDs. 
NO = no data available, 

ASS-Environmental Scrvic~, Inc. 

SCm .. _ING.xL5 
9/16/96 

._- -- - .. _---

TOTAL 

HAZARD 

QUOTIENT 

1.9E-OJ 

56E-03 

89E-04 

8E-U3 





TABLE 8.14.6 

INHALATION OF PARTICULATES -SURFACE SOIL 
ADULT TRESPASSER 
SITE 14, OPERABLE UNIT 5 
NAS, CECIL FIELD 

EXPOSUREPA~ETERS 

PARAMETER 

SOIL CONCENTRATION 

PART. EMISSION FACTOR 
CON CENTRA 1l0N AIR 
INHALATION RATE 

BODY WEIGHT 

EXPOSURE TIME 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

CONVERSION FACTOR 

AVERAGING l1ME 

CANCER 

NONCANCER 

SYMBOL 

C 

PEF 
CA 

IR 
BW 

ET 

EF 

ED 

CF 

AT 
AT 

VALUE UNITS 
chemieal-

chcmIClII·~rcclflc ftpcclfk 

1.24E-tD9 ml/kg 
ch~mical-spedfic mg/ml 

0.833 ml/hour 

70 kg 
4 hours/day 

4S days/year 

20 Yl!ar' 
0001 mg/ug 

70 yean 

20 veanl 

[1] rEF has been derived in the PEF ApPf'ndix to lh~ report (default FDEP Value). 

SOURCE 

deh.ult (1] 

USEP",1995 

USEPA,. 1991 

As!Jumption 

AMumption 

AHumpHon 

Organics only 

USEPA,I991 

USEPA,.I991 

U5EPA,l991. Hlunan Health Evaluation ManuaL Suppleml!nlal GlIld.tnc~: "Stamhnd DefauH Exposurc 
Factor5", OSWER Directive 9285 6-03. 
USEPA, 1995. Supplemental Guidance 10 RAGS: Re~on IV, Human Health Risk As.!IeMment Bulletin No.3. 

ABS-Environmental Services, Inc. 
SURF _INHXLS 
9/16/96 

EQUATIONS 

CANC[R RISK - INTAKF. (mw'l's·dl.y) x INHALATION CANCER SLOPP. PACTOR (mWk!,;-dl.y)-1 

HAZARD QUOTIENT .. INTAKE (mg/kg-dI.Y)/ INHALATION REFERENCE DOSE (mg/k!-day) 

INTAKE .. C'A:w:lRxETxEFxED 

BW x AT x 365 d.yf/yr 

Whft'e': 

CA- CxCFx(vPH) 

Nol~ For m:mcaJ;1:lno,,,nlc ,,(( .. ct., AT .. ED 



TABLE B.14.6 

INHALATION OF PARTICULATES - SURFACE SOIL 

ADULT TRESPASSER 

SITE 14, OPERABLE UNIT 5 

NAS, CECIL FIELD 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL 

COMPOUND ORGANIC CONCENTRATION 

No carcinogenic ere" 

NE = not evaluated. 

ABB-Environmental Services, Inc. 

SURF _INH.xLS 

9/16/96 

I/O 

AIR INTAKE INHA.LATION CANCER 

UNITS CONCENTRATION (m"",,~-d.y) CSf RISK 

(mrlm') mrJl<.-d.y)·' 

SUMMARY CANCER RISK OE+OO 



TABLE B.14.6 

INHALATION OF PARTICULATES - SURFACE SOIL 
ADULT TRESPASSER 
SITE 14, OPERABLE UNIT 5 
N A~, ('FelT. FIELD 

NONCARCINOGENIC EFFECTS 

INORGANIC OR SOIL 

COMPOUND ORGANIC CONCENTRATION 

Aluminum 

Iron 

Total Petroleum 

Hydrocarbons 

NO - no data available. 

ABB-Environmental Services, Inc. 
SURF _INH.XLS 
9/16/96 

I/O 

I 8510 

I 2480 

0 930{}{) 

-

UNITS 

mg/kg 
mg/kg 
ug/kg 

AIR INTAKE INHALATION HAZARD 
CONCENTRATION (m&'k&-d.y) RID QUOTIENT 

(n",,'m') (m&'k.-d.y) 

6.S6E-06 4.0E-OS ND 

2.00E-06 1.2E-08 ND 

7.50E-OS 4.4E-IO NO 

SUMMARY HAZARD INDEX OE+OO 

._- -- ._--





TABl.ED.H.7 

DIRECT CONTAcrwml AND INODENTAL INGES[lON OF SURFACE SOIL 
ADOLESCENT TRESPASSER 
SITE 14, OPERABLE UNIT 5 
NAS, CECIL FIELD 

EXPOSURE PARAMETI:RS 

rARAMLTFR 5YM.OL VALUE 

CONCENTRATION SOIL CS cMmkal"pr'Clfic 
INGESTiON RA. TE IR 100 
FRACflON ING[ST[D FI 100' 
ADHERENCE FACTOR AF 1 

AGE-SP[Cmc SURFACE A!lEA. SA, age-spKific 

ABSORrrION l'RACnON ADS, chemk.].· .. peciJk 

CONVERSION FACTOR CF 1.00E-06 
CF UJOE-09 

BODY WEIGHT 'IV " AGE-SYI:CIFIC BODY WT:IGTIT BW! l!je-ipecific 

C<I'OSORE J-ltl:QUENCl' EF 45 
EXroSOJ\E DURATION ED 10 

AG&SrEClnC EXP05UJtE DUJI.A nON ED, .r:,e-!pe-cuk 

AGE-WEIGHTED SURFACE AIlEA 121 SA .. >II/O<II 1013 

DOSEAaSOJ\aru FEX I:VENT DA..._ chemical-.ped!/o:: 

AVERAGING TIME 

CANCER AT 70 

NONCANCl!R AT 10 

UNITS 

chemicill·sp<!Clfk 

m!;/dilY 
unitle" 

mg/ cm'~vent 
em' 

ul1il[eu 

1<.~/1l1~ 
k,;/mp;; 

k, 
k, 

day./year [11 
yl'ilrl 

YUrI 

cml_yrar/kr:, 

mr:,/cm~ven! 

yl'ilu 

yeu'lll 

{1] Umt!: forel<J'O"u", f..,oquo:ro:y .... III "vffill/ynrm thec.kulation of u.... dnmaLly .b.orbN. do~. 

SOUJ.CE 

USEPA,1995 
AMumplion 
USEPA,1995 

USEPA,1989 

USEPA,I995 

Inorganic! 

Orgilllki 

USEI' A, 1995 

U5EPA,1989 

A!'lJltlrllon 
USEP.-\. 1995 

A!I.'Iumption 

Per USEPA, 1992 

Per VSEPA, 1992 

USEPA,1991 

USEPA, 1995 

{2]ln eshn"hn~ the d"rm.Uy .l->,bed do~ for children .ge 7 Ihrouy. 16, the ti..-w"'v.~, bodywely,t norm"lluo<:l.ur{.c" ..... "x~ IJ 

c.kulll..a from ~uTf.~ ........ upoou,"" dur."on, Ind body weight for ... ~h of 10 II';" renod~, .te 7 through 16, p<'T U5EPA, 1992 

USEPA,. 1969. E"pmu .... F.clors Hlndbook,.EPA/600/U9/~3; May 19!!9. 

U5EPA,1991 Hom.n H".ILh Evalu,,"on Minull. SupplemenLoI GUld.n,,": -SLondlfd D..r1U11 ExposuT\" F.Llo",'; O5V>IER DIl'""hve 92!5 6-00. 

U5EPA,1992. [),.nn.l Ex!""u", A.....,..mffit PnnclplH and Apphc.hofl><; EPA/bOO/B-91/01lB; ).nulI}' 1992 .nd 

Appc-ndlX 110!h., ~port. 

USEPA. 1995. Suppkmmlal Gu"bnc" 10 RAGS' R"Von" Bulletir15, Buu",hn Nc. 3, Ncv"rni>er 1995 

ABB-Envlronm~nL1.1 Servk:es. Inc. 

SOIL_ING.XIS 
9/16/96 

EQUATIONS 

" 
" 

CANCER RISK" INTAKE (m&lk(!;-'i.ly) x CANCER SLOPE FACTOR (mrJk~-d .. y)·1 

HAZARD QUOTIENT" INTAKE (m&'k&-day)/REFERENCE DOSE (mYkr;-day) 

INTAKE-INGLn1oN" CS)( IR X FI xCFxEF X ED 

BW x AT x 365 dayl{yr 

INT AKEoDMAL" AT x 365 dOlyl/year) x SA_LV'~I 

When:': 

SA .. 1P,......,.. SUM (SAL x EDd BW.) 

D~ .. I- CSxAFxABS4XCF 

Note: FornDncardnoz;enlc effem: AT - ED. 



TABLE B.14.7 

DIRECT CONTACT Wfnl AND lNCIDENTAL INGES110N OF 5URFACE SOIL 

ADOU:SC£NT TRESi' A5SER 

SITE 14, OPERAHLE UNff 5 

NAS, CECIL FJELD 

CARCINOGENIC ErFECTS 

INOIlGANIC OR SOIL 

COMPOUND ORGANIC CONCHfIIlATiON 

va 
Nu (;tccinos.,nk cpes 

UNITS INTAKE ORAL 

INGESTION CSFI11 

Im.,.,-d.,) Im.,.,-d.,), 

SUMMARY CANCER RISK 

CANC£IlIlISK DERMA.L INTAKl! lJl~MA.L CANCrR IlISK 

INGES'nON ABSlll D£IlMAL CSFI1,31 DntMt\L 

/m<'l<,-d'!L ~m""cd'l') , 

OE+OO OE+OO 

{I] R.,I .. IIV., potency fadors. w.,re .pp''''d to Ihr CSFl for carclnog.,nk PAils. RI!']a,livl!' poll!'OC}' 1.(101'11 are dl!'rivrd In ·Provlsional Guldancl!' forQuanlltativl!' Risk A~~$sm"'nt for Polycydic Aromatic Hydrocarbon!," USEPA, 1993. 

[2\ USEPA Region IV guidance Ipecifiu absorption fa,dun ofl" for orr:l.njc, lnd 0.1" for inorg .. nics (Suppl",men1a,\ Guidimcr 10 RAGS R",slon IV, Human Hullh Risk A~~55m"'nt BuU",Un No 3,1995). 

131 Calcul.l",d from oral CSF~ 

NE_- nul ",vollu.,led -

AB8-Env\ronml!naJ. 5ervicl!'5, Inc. 

SOIL_ING.XLS 
9/16/96 

- - - -- - - -- - - - - - - - - - - - -

TOTAL , 

CANCEIl 

RISK 

OE+OO 



TAllLE n.14.7 

DIRECT CONTACT WIT1I AND INCIDE~AL INGESTION OF SURFACE SOIL 
ADOLESCENT TRESPASSER 
SHEl" OI'ERAUU:; UNITS 

NAS, CFClL FIELD 

NONCARCINOGENIC £H·ECrs 

INORGANIC O~ "'<L 
COMffiUND ORGANIC CONCENTIlA TION 

"" Ahlmmu.m 1 0510 

uon 1 24M 

TDl.d PetrDleum 0 ,'""" 
Ilydrocarhan. 

UNITS IN1AKE 

INGIl!lT10N 

(m"',,,"') 
mg/kg 2.3E-{}3 

mg/kg 68E-04 

ug/kg 2.5E-1I5 

SUMMARYllAZARD INDEX 

OML HAZARD DEilMAL INTAKE 

om QUOTIENT AU III DI!l!.MAL 

(m""",,) INGESTION (_"",-d·,1 

1,0£+00 2.3E-1I3 0001 1.lE-04 
].OE-ot 23E-1I3 0.001 3.1E-1I5 
] OE-02 85E-04 0.01 1.2E-1I5 

SE-OJ 
(11 USEPA R~gion rv guidance specIfies .a.b.!orptJon (a.clon of 1" fororg.nkland 01" for Inor~ilnl(3 (SupplemenW GuldulC1! to RAGS: Region rv, Human Ikalth Risk A.!sessment lIullelln No.3, 1995). 
[21 Calculated from oral RIDs. 

ND - no dilla .vail~ble. 

ABB-Environmental Services, Inc. 
SOIL_ING.XLS 

9/16/96 

DeRMAL IIAURD TOTAL 

~mlll QUOTII!NT HAZAIlD 

(m-",,-d;,1 DEIlMAL QUOTIENT 

2.0E-01 5.3E-04 2.9E-1I3 
'.OlAlJ 5.2E-03 7AE-03 

2.7E-02 4.3E-1I1 1.3E-1I3 

6E-OJ IE-<>2 





TABLE B.14.8 

INHALATION OF PARTICULATES· SURFACE SOIL 
ADOLESCENTTRESFASSER 
SITE 14, OPERABI.E UNIT 5 
NAS, CECIL FIELD 

EXPOSUREPAR~ETERS 

PA~ETER SYMBOL VALUE 

SOIL CONCENTRATION C chemical-llpecific 

PART. EMISSION fACTOR PEF 1.24E-tD9 

CONCENl RA'l·ION AIR CA chemkll.l-IIJ'I.>cific 

INHALATION RATE IR 0.625 
BODY WEIGHT BW 45 
EXPOSURE TIME ET 4 

EXPOSURE FREQUENCY EF 45 
EXPOSURE DURATION ED 10 
CONVERSION FACTOR CF 0.001 
AVERAGING TIME 

CANCER AT 70 
NONCANCER AT 10 

(1) rEF hi\.!! been derived in the FEF Appendix to tlili report. 

UNITS SOURCE 
chemlcal-
specific 

m'/kg defaull [1] 

m&/mJ 
mJ/hour USEPA,1995 

kg USEPA,1995 
oursjda Assumption 

days/yea Assumption 
years U5EPA,1995 

mg/ug Organics only 

years U5EPA,1991 
years U5EPA,1995 

USEPA. 1991. Human Health Evaluation Manual. Supplemental Guidance: ·Standard Default Exposure 
Factors", OSWER Directive 9285.6-03. 
USEPA 1995. Supplement.! Guidance (0 RAGS, Region 4 Bullel:iIu, Bul!etin No.3, November 1995. 

ABB-Environmental Services, Inc. 
SURF _INHXLS 
9/16/96 

EQUATIONS 

I 
CANCER RISK - INT AKE (III~~-.hy) "INUAlA TION CANCER SLOI'E FACTOR (lII~s-day) , 

HAZARD QUOTIIONT - INTAKE (m&'k~...:IayI/INllAL\TION REFERI:NCE DOSE (m&fl<s..<fay) 

INTAKE-~llllEFlIEP 

BW" AT" J65 dayJ/yr 

Wh~ 

CA - ell Cfx (l,IPEf) 

Not~ fClJ"noncardno&ltnlcdfe-cbr AT- ED 



TABLE B.H.S 

INHALATION OF PARTICULATES - SURFACE SOIL 

ADOLESCENT TRESPASSER 

SITE 14, OPERABLE UNIT 5 

NAS, CECIL FJELD 

CARCINOGENIC EFFECTS 

COMPOUND 

No carcinogenic CPCs 

NE =: not evaluated. 

ABB-Environmental Services, Inc. 

SURF JNH.XLS 

9/16/96 

INORGANIC OR 

ORGANIC 

-'/0 

SOIL 

CONCENTRATION 

AIR INTAKE INHALATION CANCER 

UNITS CONCENTRATION (mlik~-d.y) CSF RISK 

Jm&,m'l _lmlik~-d,y)A-l 

SUMMARY CANCER RISK OE+OO 



TABLE B.14.8 

INHALATION OF PARTICULATES - SURFACE SOIL 
ADOLESCENT TRESPASSER 
SITE 14, OPERABLE UNIT 5 
NAS, CECIL FIELD 

NONCARCINOGENIC EFFECTS 

INORGANIC OR SOIL 

COMPOUND ORGANIC CONCENTRATION 

Aluminum 

Iron 

l'otal Pctroh:um 

Hydrocarbons 

ND = no data uVail"ble. 
- -- -

ABB-Environmental Services, Inc. 
SURF _INH.XLS 
9/16/96 

---

I/O 

I 8510 

I 2480 

0 93000 

- -- - ---

UNITS AIR INTAKE INHALATION HAZARD 
CONCENTRATION (m~p;-d.1y) RID QUOTIENT 

(mym'l ~~-d,y) 

mg/kg 6.S6E-06 4.7E-OS NO 

, mg/kg 2.00E-06 1.4E-08 ND 

ug/kg 7.S0E-08 S.lE-lO ND 

SUMMARY HAZARD INDEX OE+OO 

------





TABLE 8.14.9 

DIRECT CONTACT WITH AND INClDENT AI.INGESTlON OF SURFACE SOIL 

OCCUPATIONAL WORKER 

SITE 14, OPERABl.E UNIT 5 

NA5, CECIl. FJElD 

EXI'USURE PARAMETERS 

PARAMETER SYMIIOL VALUl! UNITS 

CONCFNTRA nON SOIL CS chtmiCl.l-·-.pt"Cific chemical-~Iwclfic 

INGL~TION kAn: lR 50 my,/olay 

FRACTION INGESTED 1'1 100, urutles, 

ADUERENCt: FACTOJ. AF 1 mg/ cml..tvenl 

ABSOl!mON FllACT10N ABS chttnical-speafic unitleH 

SU.FACE Akl:A FXl'OSED SA ~300 em' 

DOSE A!lSO.Sill rOi. £VFNT DA._ chtmical-.pcdfic mg/cm1-evc-nt 

cONVaslON fAero. CF 1OOE-W kg/ug 

CONVIlI.SION FACTOR CF 1OOE-06 l::g/IlIg 

BODY WEfGlrr BW 70 'g 

IXI'OSUKE R.EQUENCY EF 250 dl.ys/yur [I} 

EXl'Osuah DlJIATION ED 25 years 

AV[RAGlNGTIME 

CANCER AT 70 yeu, 

NONCANCEJI. AT 25 ve= 

SOURCe 

USEPA,1991 

AssumptIon 

U5EPA, 1995 

USEI'A,I995 

USEPA,1992 

USEP/\. 1992 

Org;utic convtnlon 

InorgAnic (onvtnion 

USEPA,I991 

USEPA, 1995 

USEPA, 1995 

USEPA.1991 

USEPA,1995 

[1] Unil5 [or ~xposure frequency are tVenls/ytar in the calculation of Iht derotally absorbtd do,t. 

U5EPA,1991 l-iulllan lIc-alLh Evaluation MiI.BUa]" SuppltlIleTl!al Guidance. "Standard Default Exposure Facto[l"i 

OS\YER Directivt 9285 6"'{)3. 

USEPA.1992. Dl'rmal Exposurt ASStSSill~nt: Pnncipies. .. nrl Applkation5i EPA/600/B-91/011B; January 1992. 

USEr A, 1995. Suppieoltntill.i GuiolM1ct 10 RAGS : Rtgion IV, Hwna.n Ht.allh Risk AS!;c-ssIlItnl BuUetin No.3. 

ABB-Enviroruntnlal Services., Inc. 

SO~INGXLS 

9/16/% 

EQUATIONS 

CANCER RISK:z INr AKE (ntg/kg-d;!lY) x CANCER SLOPE FACI"OR (tnglkg-day)·l 

HAZARD QUOTIENT"" INTAKE (m&'kg-d;ly)j REFERENCE DOSE (tng/kg-day) 

INT AKE-INGF"ITlON :c CS X IR X FI x CF X EF X ED 

DW. AT. 365 doy¥yr 

tNT AKE-uIiIMAL:::: DAmN X SA:x EF:x ED 

DWx AT X 365 day8/yr 

Where: 
D~.nl" CSxAF:xABSxCF 

Note: For noncarcinogenic effect., AT - ED 

I 
- -



TABLE B.14.9 

DIRECf CONTACT WITH AND INCIDFNTAL INGESTION OF SURfACE SOIL 

OCCUPATIONAL WORKER 

SITE U, OrERABLE UNIT 5 

NAS, CEOL fIELD 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL UNITS 

COMrOUND OltGANIC CONCEmllATION 

110 
No CIorcinogcnle cre. 

INTAKE 

INGESTION 

Im .. ' ... ·yL 

SUMMARY CANCER RISK 

OI<AL 

CSF 
(on"',,,,'!)", 

CANCEl'. RISK DERMAL INTAKE DERMAL CANCER RISK TOTAL 

INGESTION AIISItl DEP;MAL CSfl2i DI:RMAL CANCEK 

Im"" .... y' Im",,"';Y'-' RISK 

OE+OO OE+UO OE+OO 

111 USEPA Region IV guidoUlce spccilies iIIbsorpHon factors of 1 % for org.uucs and 0 1 % for inorg;uuCl (SuI'l'leml"nllll Guidance to RAGS; Region IV. Human Hea.lth Risk Assessm(!nt Bulletin No.3, 1995). 

{21 Calcubled from oral CSFi. 

NE - nol evaluated. 

ABB-Environmentii.l~rvice5, Inc. 

SOIL_ING.XLS 
9(16/96 

- - - - - - - - - - -- -- - - -- -- -- -- -- -- ----- ---- --



SITE 15 





TABLE B.1S.1 

DmECT CONTAC r \VITH Al'I""D INCIDENTAL INGESTION OF SURFACE SOIL 
ADill.,T RESIDENT 
SITE 15, OPERABLE UNIT 5 
NAS, CECIL FIELD 

EXPOSURE PARAl'VtEl'ERS 

PARAMETER 

CONCENTRA'llON SOIL 

lNGESTIONRATE 

FRACTION INGESTED 

ADHERENCE FACTOR 

ABSORPTION FRACTION 

SURFACE AREA EXPOSED 

DOSE ABSORBED PER EVENT 

CONVERSION FACTOR 

CONVERSION FACTOR 

BODY WEIGHT 

EXPOSUR£ }"REQUENcY 

EXPOSURE DURATION 

AVERAGING TIME 

CANCER 

NONCA..'1CF.R 

SYMBOL 

CS 
IR 
FI 
AF 

ABS, 
SA 

DA.... 
CF 
CF 
3W 

EF 
ED 

AT 
AT 

VALUE UNITS 

ChemlCal-specillc chcrnical-spcclfic 

100 rug/day 

100% unitless 

J mgfcm~-cvent 

chenucal-speclfic umtless 

5,750 em' 

chenucal-speclf1c rug/cml_event 

1 00E-09 kgfug 

1 00E-06 kg/mg 

10 kg 

350 dayslyear [1] 

24 years 

10 Y'= 
24 Y'= 

(1] UmL~ fOT exposure frequency are l!YenLoJyear In the calculatIOn of the demlally absorbed dose 

SOURCIi: 

USEPA 1995 

USEPA, 1995 

USEPA, 1995 

USEPA, 1995 

USEPA, 1992 

USEPA, 1992 

Organic conversion 

inorganic conversion 

USEPA, 1991 

AssumptIOn 

USEPA, 1995 

USEPA, 1991 

USEPA, 1995 

USEPA, 1991 Human Health Evaluation Ma;lual, Supplemental Guidance. "Sl=dard Default Exposure Factors", 

OSWER DlrectlYe 9285 6-03 

USEPA,I992 Dermal Exposure Assessment Principles and ApplicatIOns, EPN600/8-91/011B, January 1992 

USEPA, 1995 Supplement.11 GUIdance to RA.GS : RegIOn IV, Human Health fusk Assessment Bul\etm No 3 

ABB-Environmental ServIccS, Inc 

SOIL_n-m.:xLS 
7/15/97 

EQUATIONS 

CANCER RISK = INTAKE (mglkg-dIY) x CANCER SLOPE FACTOR (mglkg_dll}rl 

IIAZARD QUOTIENT = INTAKE (mglkg-day) / REFERENCE DOSE (mglkg-day) 

INTAKElNGESTION = CS X IR X F[ X CF x EF x ED 

BW x AT X 365 days/yr 

INTAKE-ol.RMAL= DAtvent x SA X EF X ED 

nw X AT X 365 days/yf' 

'''here: 
D~nnt = CS X AF X ADS.!. x CF 

Notr:: For noncarcinogenic r:fTr:ci.!l, AT = ED. 

-- --- ._- ----



TABLEB.lS.l 

DffiECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 

ADULT RESIDENT 

SITE 15, OPERABLE UNIT 5 

NAS,. CECIL FJELD 

CARCINOGENIC EFFECTS 

COMPOUND 

Benzo(a)antht'Scene 

Benzo(lII)pyrene 

Bf!Jlzo(b )Duor-nthene 

Benzo(k)fluoranthelle 

Carbazole 

ChI')"-ene 

Dibenzo(a,b)lIntbr-eene 

lndeno(l,l,J-cd)pynne 

Antllic 

Lead 

INORGANIC OR 

ORGANIC 

va 
0 
0 
0 
0 
0 
0 
0 
0 
I 
I 

SOIL UNITS 

CONCENTRATION 

340000 ugikg 
340000 ugikg 
510000 ugikg 
l30000 uglkg 

6600 ugikg 
400000 ugikg 

13000 ugikg 
100000 uglkg 

22 mglkg 
4200 mgikg 

INTAKE 

ING!STION 

(m"kd,,) 

1.6E-04 
1.6E-04 
2.4E-04 
6.IE-05 
3.IE-06 
1.9E-04 

6.IE-06 
4.7E-05 
1.0E-05 
2.0E-03 

SUMMARY CANCER RISK 

ORAL CANC!RRlSK DERMAL INTAKE DFRMAL 

CSJ'[I] INGESTION ADS [21 DERMAL CSJ' PI 

(mz!k2-dayr1 (m_'.,) (m£lk.r:-d~Yrl 

7.3E-OI 1.2E-04 0.01 9.2E-05 800E-OI 

7.3E+00 1.2E-03 0.01 92E-05 800E+00 

7.3E-OI 1.7E-04 001 1.4E-04 800E-OI 

7.3E-02 4.5E-06 0.01 3.5E-05 8.00E-02 

2.0E-02 6.2E-0& 0.01 I.8E-06 4.00E-02 

7.3E-03 1.4E-06 0.01 l.lE-04 &.00E-03 

7.3E+00 4.SE-05 001 35E-06 8.00E+00 

7.3E-OI 3.4E-05 0.01 2.7E-05 8.00E-0 I 

1.5E+00 I.5E-05 0.001 S.9E-07 1.50E·' 00 

ND 0.001 l.lE-04 ND 

2E-03 

[1]Relauvc potency facloa wcrc apphed to the CSF5 for carcmogeruc P Afu RelalIve potency facto!'ll are denved III 'ProvlSlOnal Guuiancc for QuanutatLve RIsk ru,e!llrncnt ofPolycyclLc AromalIc Hydrocaroollll," USEPA. 1993 

[2] USEPA RegIon IV guidance !pec!fics absorptJon facton of I",. for OJ'E'lIllC'$ and 0 1 % fOI ll10rganlcll (Novcmber 1995) 

l3] Calculated from oral CSFs 

ND ~ no diita IViluable 

ABE-Environmental Servtccs, Inc 

SOll.._mOXLS 

7/15/97 

- - - - - - - - - - - - - - --

CMCERRJSK TOTAL 

D!:RMAL CANC!:R 

RISK 

7.3E-05 1.9E-04 

7.3E-04 I 9E-03 

l.lE-04 2.9E-04 

2.8E-06 7.3E-06 

7.IE-08 I.3E-07 

8.6E-07 2.2E-06 

2.8E-OS 7.3E-05 

2.2E-OS 5.6E-OS 

8.9E-07 1.6E-OS 

1E-03 3E~03 

-~-- - --



TABLE B.15.1 

DIRECT CONTACT WnH AND INCIDENTAL INGESTION OF SURFAr.F SOIL 
ADULT RESIDENT 
SITE 15, OPERABLE UI'ilT 5 
NAS, CECIL FIELD 

NONCARCINOGENIC EFFECTS 

COMPOUND 

BeDlo(a)aDthracene 

BtDzo(a)pynne 

BeDzo(b)fluoranthene 

BeDzo(k)nUoranthene 

Carblllole 

Chry'eDt 

Dlbeozo(a,h)anthracene 

Indeoo(l,2,3-fd)pyrene 

Beolo(g,h,l)peryiene 

Fluoraothene 

Phenanthrene 

.,.,.. .. 
AM-flolc 

Antimony 

Lead 

TPH 
11M" 

INORGANIC OR 
ORGANIC 

"0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
0 
0 

SOIL UNITS INTAKE 

CONCENTRATiON ING!STION 

[ml!lke:-dIY) 

340000 uglkg 4.7E-04 
340000 uglkg 47E-04 
510000 uglkg 7.0E-04 
130000 uglkg 1.8E-04 

6600 uglkg 9.0E-06 
400000 ug/kg 5.5E-04 

13000 ug/kg 1 8E-05 
100000 uglkg 1.4E-04 
54000 uglkg 7.4E-05 

660000 uglkg 9.0E-04 
260000 ug/kg 3.6E-04 
500000 Ulj'kg 68E-04 

22 mglkg 3.OE-05 
74 mglkg 1.0E-04 

4200 mg/kg 5.8E-03 
130000 ug/kg 1.8E-04 

1100 Uglkg 1.5E-06 

SUMMARY HAZARD INDEX 
[1] USEPA RegIOn IV guidance specIfies absorptIon iilcloa of l'/t for orgarucs Min 0 I !/, for illorgaIl!C~ (November, 1995) 
[2] ClIlculated from oral R..IT:r.s: 
ND ." no data IIvalliilble. 

ABB-Environmental ServIces, Inc 
SOIL _ ING XLS 
7115/97 

ORAL 
RID 

(m"""") 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
0.04 
ND 

0.03 
0.0003 
0.0004 

ND 
0.03 
ND 

HAZARD DERMAL INTAKE nP:RMAL HAZARD rVIAL 
QUOTIENT ASS", DERMAL RID [21 QUOfIENT IIAZARD 

INGESTiON (m""~'.,) (ml!ik!-dav) DERMAL QUOTIENT 

001 27E-04 ND 
0.01 2.7E-04 ND 
om 4.0E-04 ND 
0.01 1.0E-04 ND 
0.01 5.2E-06 ND 
0.01 3.2E-04 ND 
0.01 1.0E-05 ND 
0.01 79E-05 ND 
0.01 4.3E-05 ND 

2.3E-02 0.01 5.2E-04 0.036 1.4E-02 3.7E-02 
0.01 2.0E-04 ND 

2.3E-02 0.01 39E-04 0.027 1.5E-02 3.7E-02 
1.0E-Ol 0.001 1.7E-06 0.00029 6.0E-03 1.1E-Ol 
2.5E-Ol 0.001 5.8E-06 0.000004 1 5£+00 1.7E+OO 

0.001 3.3E-04 
5.9E-03 0.01 1.0E-04 0.027 3.8E-03 9.7E-03 

0.01 8.7E-07 ND 

4E-Ol lE+OO 2E+00 





) 

TABLE B.lS.2 

INHALATION OF PARTICULATES - SURFACE SOIL 
ADULT RESIDENT 
SITE 15, OPERABLE UNIT 5 
NAS. CECIL FIELD 

EXPOSURE PARAMETERS 

PARAlIIfETER 

SOIL CONCENTRATION 

PART. EMISSION FACTOR 

CONCENTRATION AIR 

INHALA110N RATE 

BODVWEIGHT 

EXPOSURE TThfE 

EXPOSURE FREQUENCY 

E:%."'POSURE DURATION 

CONVERSION FACTOR 

AVERAGING TIME 

CANCER 

NONCANCER 

SYMBOL VALUE 

C chemical-specIfic 

PEF I 24E+09 

CA chenucal-JpeClfic 

IR 0833 

BW 70 

ET 16 

EF 350 

ED 24 

CF 0.001 

AT 70 

AT 24 

[1] PEF he been derived m the PEF Appendix to thIS report (default FDEP value) 

UNITS SOURCE 

ch<::IIU~-al-

specific 

m'lkg d~fault[l] 

mgIm' 

m'lhour USEPA, 1995 

kg USEPA, 1991 

hot=!d.y k<~umption 

da)l!!year USEPA, 1995 

yean! USEPA,I995 

",",,,,, Organics only 

Y'= USEPA,1991 

Y'= USEPA, 1995 

USEPA, 1991 Human Health Evalualion Mamul, Supplemental Guldance_ "Standard Delliult EKpo~ure 

FlIclol'!l'; OS'NER Du-octive 9285 6-01 

USEPA,1995 Supplemelllai Guldallco to RAGS RegIOn IV, Human Health Rl,k k5essment BulletmNo 3 

ABB~Environmental Services, Inc, 
SURF _INH.XLS 
7/15197 

EQUATIONS 

CANCER RISK "" mTAKE (mg/kg-dlly) J: INIIALATION CANCER SLOPE FACTOR (m~-d"Yrl 

H..<\.ZARl) QUOTIENT '" INTAKE (m~-d .. y) IINHALA lION REFERENCE DOSE (m~-d.y) 

INTAKE = CAxIRxETJ:EFxED 

BW J: AT 1: 365 d.,.';yr 

\Vhe~: 

CA = C r CF I (lIPEF) 

Noh!: 

For nonnrcinolenic errech: AT == ED 



TABLE B.15.2 

INHALATION OF PARTICULATES - SURFACE SOIL 
ADULT RESIDENT 
SITE 15, OPERABLE UNIT 5 
NAS, CECIL FIELD 

CARCINOGENIC EFFECTS 

COMPOUND 

Benzo(a)anthrncrne 0 

Benzo{ll)pyrene 0 

Ben:w(b)Ouoranlhene 0 

Brnzo(k)Ouoranthcone 0 

Carbazole 0 

Chrysene 0 

Dibenzo( a,h)anthracene 0 

Indeno(l.2,3-cd)pyrene 0 

Arsenic I 

ND = no data available. 

ABB-Environmental Services, Inc. 
SURF _INHXLS 
7/15/97 

INORGANIC OR SOIL 

ORGANIC CONCENTRATION 

110 

340000 

340000 

510000 

130000 

6600 

400000 

13000 

100000 

22 

UNITS 

uglkg 

uglkg 

Ilglkg 

uglkg 

uglkg 

uglkg 

uglkg 

uglkg 

mglkg 

AIR INTAKE INHALATION CANCER 

CONCENTRATION (mg/kg-doy) CSF RISK 

(mg/ml) (mg/kg-day)-l 

2.74E-07 1.7E·08 3 lE-O! 5.3E-09 

2.74E-07 1. 7E-08 3. I E+OO 5.3E-08 

4.!IE-07 26E-08 3.!E-0! 8.0E-09 

1.05£-07 6.6E·09 3.1£-02 2.0E-tO 

l.32E-09 3.3E-lO ND 

3.23E-07 2.0E-08 3.!E-03 6.3E-ll 

1.0lE-08 6.6E-lO 3.IE+OO 2.0E-09 

8.06E-08 lOE-09 3.1E-O} L6E-09 

1.77E-08 1.1 E-09 1.5E+Ol 1.7E-08 

SUMMARY CANCER RISK 9E-08 



TABLE B.IS.2 

INHALATION OF PARTICULATES - SURFACE SOIL 
ADULT RESIDENT 
SITE 15, OPERABLE UNIT 5 
NAS, CECIL FIELD 

NONCARCINOGENIC EFFECTS 

COMPOUND 

Henzo(a)anthraccnc 

Benzo(a)pyrene 

Benzo(b )fluoranl hene 

Benzo(k)fluoranthenc 

Carbazolt' 

Chrysene 

Dibemo(a)1)anthraccne 

Indeno(l,2,,3-cd)l'yrene 

Dcnzo(g,h,1)pelylene 

"'uoranthene 

Phenanthrene 

Pyrene 

Arsenic 

Antimony 

Lead 

TPH 

HMX 

- _. 

ASS-Environmental Services, Inc. 
SURF _INH.xLS 
7/15/97 

INORGANIC OR 

ORGANIC 

110 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

I 

1 

0 

0 

SOIL 

CONCENTRATION 

340000 

340000 

l10000 

130000 

6600 

400000 

13000 

100000 

54000 

660000 

260000 

500000 

22 

74 

4200 

130000 

1100 

--

UNITS AIR INTAKE INHALATION HAZARD 

CONCENTRATION (mglkg-d.y) RID QUOTIENT 

(mg/ml) (m.lkg-d.y) 

llglkg 2.74£-07 HE-08 ND 

uglkg 2.74E·07 5 DE-08 ND 

uglkg 4.11E·07 7.lE·08 ND 

uglkg 105£-07 1.9E-08 ND 

uglkg l32E'()9 9.7E-1O ND 

uglkg 3.23E-07 l.9E·08 ND 

uglkg 1.05£-08 1.9E-09 ND 

uglkg 806E·08 1..5£-08 ND 

uglkg 43lE-08 8.0E·09 ND 

uglkg 5.32E-07 9.7E·08 ND 

uglkg 2.10E'()7 3.8E-08 ND 

uglkg 4.03E-07 7.4£-08 ND 

mglkg 1.77E-08 3.2E·09 ND 

mglkg 5.97E-08 1.1£-08 ND 

mglkg 3.39E-06 6.2E-07 ND 

uglkg 1.0lE-07 1.9E-08 ND 

uglkg 8.87E-10 1.6E-1O ND 

SUMMARY HAZARD INDEX OE+OO 
----





TABLE B.1S.3 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SUIU'ACE SOIL 
CTTTLD RESIDE.t"IT 
SITE 15, OPERABLE UNIT S 
NAS, CECa HELD 

E}'"POSURE PARAMETERS 

PARAMETER 

CONCENTRATION SOIL 
INGUTION un:: 
nACTIONlNGIHUI 
ADIII'.JU:Ncr:F,U.-rOX 
AGI:·SPr:CD1C SURf"ACI" UI:A 
,usounONnu.cnoN 
CONYnlSION J"ACTOR 
CONVD\SIONJ"ACTOIt 
1I0DYWJlGllT 

AGE-SlECD1C.ODYVlEIGIIT 
EXPOSUll ~QmNcY 
(:Xl"OSUIIr: DUJtAT/ON 
AGE-SPJ:CU1C J:XI'OSllU DUJU.TION 

AGE-'WI:IGHTrD SUltTACl:AIIJ"A II) 

DOSt;J.1!,SORIII:D rl:JIlI:VI'.NT 

AVlUGINO T~ 
CANClR 

NONCAN(''U 

SYM!lOL VALUE 

CS chenucal-specIfic 

IR 200 
F1 1 ()()flo 

AF 1 
SA age_$p.'lclflc 

ABS chcmical-specUic 

CF l.ooE·06 
CF 1 ooE-09 
BW 15 

BW age-~pecIfic 

EF 350 
ED 6 

ED age-specilic 

SA.""'j 766 

DA-~ chemIcal_specIfic 

AT 70 

AT 6 

II] Urut. for e:q.o.ure frequmcy an In ~entJIy~u In the calcw..bon ofth. demllolly ",,"orbed dOle 

(lNITS SOURCE 

chenucal-specmc 

mg/day USEPA, 1995 
umtleu USEPA, 1995 

mgt'cm'-event USEPA, 1995 

=' USEl'A. 1989 
urntleu USEPA,1995 
kg/rug lnorgamc convennon 
kgl"" Orgaruc COIlVel"l<lOn 

kg USEPA, 1991 

k, USEPA, 1989 
dayy'year [1] nSEPA,1995 

Y'= USEPA, 1995 

Y'= A~!Ilmption 

cml_yearlkg USEPA.1992 

mg/cml-evenl USEPA. 1992 

yean! USEPA, 1991 

Y'= USEPA, 1995 

[2] Tn estun.tmg the dennlll1y ahoorbd dOle for children I.!ei throug.. 6, the bm~·w~led, bodyw,.jghl nonnahzed rnrface area expo.edll 

calcull.led from rurface ~a. ~rure ~UI'I.hon., and body WC1!ht [or each of6 age pmodJ, ~e I throuYi 6, per VSEPA, 1992 

USEPA, 1989 Expotua' FactOr! Handboo1:.,EPN600fS·89f043, May 1989 

USEPA. 1991 Human Health Evaluahon Mmu.al, Supplemmbl Gwdanc~· 'Stmdard Der.uIl Expol1Ia FactQ1ll"; OSWER Drrectlve 9285 6-03 

OSEPA, 1992 Dermal ExpoJUIl! AM •• ..-nmt Pnnci1'l .... 'ld Apph~l.hotlJ, EPA/600!l!-9!fOllB, JUlIml)' 1992 

USEPA, 1995 Supplemental Gwdance 10 RAGS R~Qn IV, HUJTIIU1 H~11J1 R,.1:: A"""~ment Bulletin No 3 

ABB-Envu-omnental Se[V1Ce!l, Inc 

SOll.._ING XLS 
1/15/97 

EQUATIONS 

CANCER RISK = INTAKE (mglkg-day) J: CANCER SLOPE FACTOR (mglkg-da.Y I 

HAZARD QUOTIENT "'" INTAKE (mglkg-day) I REFERENCE DOSE (mglkg-day) 

INf AKE-INGESTION = CS I IR x FI 1: CF x EF x ED 

BW I AT I 365 dayslyr 

INTAKE-unuL = (DA.v .... I EF I AT I 365 dayslycar) x SA"II" j 

\Vherc: 

SA'oI/HJ = SUM (SA I ED I BW) 

D~_= CSxAFxABSxCF 

Note: For noncarcinogenic dfecb, AT "" ED. 



TABLE B.lS.3 

DIRECT CONTACT wml AND TNClDE]'I"lAI, INGESTION OF SURFACE SOIL 

CHlLD RESlDENT 

snE IS, OPERABLE UNIT 5 

NAS, CECIL FIELD 

CARCINOGENIC EFFECTS 

COMPOUND 

Bem:o(a)anthncene 

Benu(a)pynne 

Benzo(b)nuonnthene 

BeJ\zo(k)nuonnthene 

Carbazole 

Chryll!ne 

Dlbenzo(.,h)anthncene 

Indeno(l,1,l-cd)pynne 

Anenlc 

lA.' 

INORGANIC OR 

ORGANIC 

1'0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

I 

SOlI, UNITS 

CONCENTRATION 

340000 uglkg 
3-40000 Uglkg 
510000 uglkg 
llOOOO uglkg 

"00 uglkg 
400000 uglkg 

1l00O uglkg 
100000 uglkg 

21 mglkg 
4100 mglkg 

INTAKt: ORAL CANC.lR RISK DERMAL INTAK.I 

INGISTJON CST II] INGt:STION ABS (2] DI!:RMAL 

m_1Ii -dn (m.1Ii _d. -, (m.'" davl 

3.7E-04 0.73 2.7E-04 0.01 3 6E-05 

3.7E-04 7.3 2.7E-03 0.01 3.6E-05 

5.6E-04 0.73 4.IE.{)4 0.01 HE-OS 

1.4E-04 0.07.1 1.0E-05 0.01 1.4E-05 

7.2E-06 '.In 1.4E-07 0.01 6.9E-07 

44E-04 0.0073 3.2E-06 om 4.2E-05 

14E-05 7.3 1.0E-04 0.01 1.4E-06 

I IE-04 0.73 8.0E-05 0.01 1.0E-05 

2.4E-05 1.0 3.6E-OS 0001 2.3E-07 

4.6E-03 NO 0.001 4.4E-05 

SUMMARY CANCER RISK 4E-03 

[1] Relall.~ potency fac\orJ! were apphed to the CSF, of carcmogeruc P AH, Relative potency factor.! are derived m ·Pro\l1.'lonal Gwdance for Quanlltallve Rl!!k k!ClIlIment oj Po1ycychc Aromal.!c HydrocarbO!l~,· USEP A, 1993 

[2] USEPA ReSlon IV gmdance ~es ab~orpl.!o!l [actof!. ofl'l. for mpniCll and 0 1% for InOrgaruc5 (November 1995). 

[31 Calculated from or1ll CSFs 

NE~ote~ua~ --- ---

ABB-EnwonmentlU SernCel!I, Inc 

SOIL_il'IGXLS 

7115197 

---

DERMAl, CANCJ:RRISK TOTAL 

CSI' [1,3] DIRMAL CANCI.R 

m ..... "da.:,-l RISK 

••• 2.9E-05 3.0E-04 

• 2.9E-04 3.0E-03 

••• 4.3E-05 4.5E-04 

0.01 I.1E-06 1 IE-OS 

." 2.8E-08 1.7E'{)7 

0.0(11 3.4E-07 3.5E-06 

• I.1E-OS I IE-04 

••• 8.4E-06 8.8E-05 

'" 
3.sE-07 3.7E'{)S 

ND 

4E-04 4E-OJ 



TABLE B.lS.3 

DIRECT CONTACT WITH ANI) INCIDENTAL INGESTION OF SURFACE SOIL 
CHILD RESIDENT 
SITE 15, OPERABLE UNIT 5 
NAS, CECIL FIELD 

NONCARCINOGENIC EH'ECTS 

COMPOUND 

BrnI.Q(a)anthncene 

Brn.lQ(a)pyrrnr 

Benzo(b )nuonnthene 

Drnzo(k)f1uonnthene 

Cuba.lole 

Chry.ene 

Dlbrnzo(a,h)anlhnctnt 

Inden~l;J. ,l-cd)pyrrnr 

BrnJ:o~,h,l)perylene 

Fluonnlhrnr 

Phenanthrene 

Pyrrne 

Arsrnlc 

Antimony 

c. •• 
TIH 

IlMX 

INORGANIC OR SOIL 
ORGANIC CONCENTHATION 

UO 

0 J401H10 

0 HOOOO 

0 510000 

0 130000 

0 '''0 

0 ""00000 

0 13000 

0 100000 

0 540[1[1 

0 "0000 

0 160000 

0 5[10000 

I II 

I " 
I 4200 

0 130000 

0 1100 

UNITS INTAKR 
INGKSTION 
(me:lk&-dRY) 

U&'kg 4.3E-03 
u&'kg 43E-03 
U&'kg 6.5E-03 
U&'kg 1.7E-03 
u&'kg 8.4E-05 
U&'kg 5.1E-03 
Uglkg 1.7E-04 
u&'kg 1.3E-03 
U&'kg 6.9E-04 
U&'kg 8.4E-03 
u&'kg 3.3E-03 
u&'kg 64E-03 
mglkg 28E-04 
m&'kg 9.5E-04 
m&'kg 5.4E-02 
uglkg 1.7E-03 
u&'kg J .4E-05 

SUM1\:lARY HAZARD INDEX 
[l] USEP A Retlon IV grnd:mce speCIfies absorptlOn facton of H'. for orgaruC! and 0 1% for morgaruc! O-.!ovember 199~) 
[2] Calculated from oral RIDs 
~n(l data avrulable .-

ABB-EnVlfonrnental SeTVIces, Inc 
SOIL _ ING XLS 
7/15197 

- -

ORAL HAZARD DF.RMAL INTAKI: DERMAL HA7.ARD TOTAL 

RID QUOTIlNT ABS[I] DJI'.:RMAL RID (1) QUOTIJ:NT HAZARD 

Jm,"-"Y) INGI:STION '·'''-'·y) 'm,"~'~Y) DI:RMAL QUOTII:NT 

NO 0.01 4.2E-04 NO 
NO 0.01 4.2E-04 NO 
NO 0.01 6.2E-04 NO 
NO 0.01 1.6E-04 NO 
NO 001 8.IE-06 NO 
NO 0.01 4.9E-0·1 NO 
NO 0.01 1.6E-05 NO 
NO 0.01 1 2E-04 NO 
NO 0.01 6.6E-05 NO 

0.[1.( 2IE-OI 0.01 8.1E-04 D.[lJ' 22E-02 2.3E-01 
NO 0.01 3.2E-04 NO 

0.03 2.1E-01 0.01 6.IE-04 0.027 2.3E-02 24E-01 
0.0003 9.4E-01 0.001 2.7E-06 [1.[10019 9.3E-03 9.5E-01 
0.0004 2.4E+00 0.001 9.1E-06 0.000004 2.3E+OO 4.6E+00 

ND 0.001 5.1E-04 0 

O.OJ 5.5E-02 0.01 1.6E-04 0.027 5.9E-03 6.1E-02 
NO 0.01 1.3E-06 NO 

4E+OO 2E+OO 6E+OO 





TABLE B.lS.4 

INHALATION OF PARTICULATES - SURFACE SOn.. 
ClllLD REsmENf 
SITE 15, OPERABLE UNIT 5 
NAS, CECIL flEW 

EXPOSURE PARAMETERS 

PARAMETER 

SOIL CONCENTRA nON 
PART. EMISSION FACTOR 
CONCENTRATION IN AIR 

INHALATION RATE 

BODY WEIGHT 
EXPOSURE TIME 

EXPOSURE FREQUENCY 
EXPOSURE DURATION 

CONVERSION FACTOR 
AVERAGING TIME 

CANCER 

NONCANCER 

SYMBOL 

C 
PEF 
CA 
IR 

BW 
ET 
EF 
ED 
CF 

AT 
AT 

VALUE 

chemical-~pecific 

1.24E+09 

chemical-specific 

0.623 

15 
16 

350 
6 

0001 

70 

6 

[l] PEF has been derived ill the PEF Appendix to thi! report. 

UNITS SOURCE 
c)lcrlUcal-

spccific 

m'lkg default[11 

mg/m' 

m1/hour USEPA, 1995 

kg USEPA, 1991 
houwdny Assumption 

days/ycar USEPA, 1991 

Y"'" llSEPA, 1991 

mg/llg Organics only 

ye'" USEPA, 1991 
yean; USEPA, 1991 

USEP A, 1991. Human Health Evaluation Manual, Supplemenl.al Guidance: "Slandard Default Exposure 

Factors"; OS\VER Directive 9285.6-03, 

USEPA. 1995 Supplemental GuHlance to RAGS. RegIOn 4 BuIletms, Bulletm No 3, November 1995 

ASS-Environmental Services, Inc. 
SURF _INH.XLS 
7/15/97 

EQUATIONS 

CANCERRISK= INTAKE (m~-~,.) x INHALA1ION CANCER SLOPE FACTOR (m~_~Yrl 

HA7...ARD QUOTIENT = INTAKE (mg/kl:-dJly) I Th""HALATTON REFERENCE DOSE (m!:~-d.y) 

INTAKE= CAxIRxETxEFxED 

BWxATxJ65 day~t" 

When: 

CA= CxCFx(lfPEF) 

Note: 

Fornoncardnopnkt:fftdl: AT=ED 



TABLE B.1S.4 

INHALATION OF PARTICULATES - SURFACE SOIL 
CHILD RESIDENT 
SITE 15, OPERABLE UNIT 5 
NAS, CECIL FIELD 

CARCINOGENIC EFFECTS 

CO:MPOUND 

Benzo(a)anthracene 

Bcnzo(s)pyrene 

Benzo(b)fluonmthene 

Benzo(k)Ouoranthene 

Carbazole 

Cbrysene 

Dihtnzo(a,h)anthnlcene 

Indeno(l,2,3-cd)pyrene 

Arsenic 

NE - not evaluated. 

ASS-Environmental SelVices, Inc. 
SURF _INH.xLS 
7/15/<;>7 

INORGANIC OR 

ORGANIC 

VO 

0 

0 

0 

0 

0 

0 

0 

0 

I 

SOIL 

CONCENTRATION UNITS 

340000 uglkg 
340000 uglkg 
510000 uglkg 
130000 uglkg 
6600 uglkg 
400000 uglkg 
13000 uglkg 
100000 Uglkg 
22 mglkg 

AIR INTAKE INHALATION CANCER 

CONCENTRATION (mgtkg-day) CS' ruSK 

(mg/m') mR~-d.y)-l 

2.74E-07 l.5E-08 3.1E-Ol 4.7E-09 
2.74E-07 l.5E-08 3.1E+OO 4.7E-08 
4.11E-07 DE-08 3.1E-111 7.0E-09 
1.05E-07 5.7E-09 3.lE-02 l.8E-lO 
5.32E-09 2.9E-IO ND 

3.23E-07 1.8E-08 3.lE-03 5.5E-ll 
1.05E-08 5.7E-IO 3.1E+OO 1.8E-09 
8.06E-08 4.4E-09 3.1E-Ol 1.4E-09 
1.77E-08 9.7E-IO 1.5E+01 l.SE-08 

SUMMARY CANCER RISK SE-08 



TABLE B.15.4 

INHALATION OF PARTICULATES - SURFACE SOIL 
CHILD RESIDENT 
SITE 15, OPERABLE UNIT 5 
NAS, CECIL FIELD 

NONCARCINOGENIC EFFECTS 

COMPOUND 

B~nzo(a)anthrac~n~ 

Benzo(a)pyrrnr 

Brnzo(b)fluoranthrnr 

Benzo(k)Ouoranthene 

Carbazole 

Chrysenr 

Dlbenzo(a,h)anthracene 

Indeno(l,2,3-cd)pyrrnr 

Henzo(g.h,i)p~l'yl~n~ 

F1uoranth(>n~ 

Phrnanthrrne 

Pyren~ 

Arsenic 

Antimony 

Lrad 

TPH 

IIMX 

ASS-Environmental Services, Inc, 
SURF _INH,XLS 
7/15/97 

INORGANIC OR 

ORGANIC 

VO 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

I 

I 

0 

0 

SOIL 

CONCENTRATION 

340000 

340000 

510000 

130000 

6600 

400000 

13000 

100000 

54000 

660000 

260000 

500000 

22 

74 

4200 

130000 

1100 

UNITS AIR INTAKE INHALATION lIAZARD 

CONCENTRATION (mglkg-day) RID QUOTIENT 

(mg/m3 ) (m""",-d.y) 

uglkg 2,74E-07 l.8E-07 ND 

uglkg 2.74E-07 l.8E-07 ND 

uglkg 4.11E-07 2.6E-07 ND 

uglkg l.05E-07 6.7E-08 ND 

ug/kg 5.32E-09 3.4E-09 ND 

uglkg 3.23E-07 2,lE-07 ND 

uglkg l.05E-08 6.7E-09 ND 

uglkg 8.06E-08 5.2E-08 ND 

uglkg 4.35E-OS 2,8E-OS ND 

uglkg 5.32E-07 3.4E-07 ND 

uglkg 2.IOE-07 UE-07 ND 

uglkg 4.03E-07 2.6E-07 NO 

mglkg L77E-OS LlE-08 ND 

mglkg 5.97E-08 HE-08 ND 

mglkg 3.39E-06 2.2E-06 NJ) 

uglkg L05E-07 6.7E-08 ND 

uglkg 8.87E-IO 5.7E-IO ND 

SUMMARY HAZARD INDEX OE-HlO 





TABLE B.15.5 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
ADULT TRESPASSER 
SITE 15, OPERABLE UNIT 5 
NAS, CECIL FIELD 

EXPOSURE PARAMETERS 

l'ARAMETER snmOL VALUE UNITS 

CONCENTRATION SOIL CS chemical-specific chemlcal-specific 

INGESTION RATE IR 100 mg/day 

FRACTION INGF..5rED Fl 100% unitless 

ADHERENCE FACTOR AF I mg/cm~-event 

ABSORPTION FRACTION ABS. chemical ~pc:cific unitles~ 

SURF ACE AREA EXPOSED SA 5,750 om' 

DOSE ABSORBED PER EVENT DA ........ chemical specific mglcm!-eveni 

CONVERSION FACTOR CF 1 OOE-06 kg/mg 

CF 1 00E-09 kglug 

!lODY WEIGHT BW 70 kg 

EXPOSURE FREQUENCY EF 45 days/year [1] 

EXPOSURE DURATION ED 20 years 

A VERAGlNG TIME 

CANCER AT 70 years 

NONCANCER AI' 20 yean: 

[1] Units for expo~urc: frequency arc events/year in the calculation of the dermally absorbed dose. 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance; "Sbndard Default Exposure 

Factors"; OSWER Directive 9285.6-03. 

SOURCE 

USEPA, 1991 

USEPA, 1995 

USEPA, 199b 

USEPA,. 1992a 

USEPA, 1992 

USEPA, 1992 

inorganiCll 

organic~ 

USEPA,. 1991 

A.9!urnption 

Assumplion 

USEPA, 1991 

Assumpiion 

USEPA, 1992. Dermal Exposure Assessment: PrinCIples and ApplicatioIl!l; EPAl600/8-91/01IB; January 1992. 

ABB-Environmental Service~, Inc. 
SOIL _ ING.XLS 
7/15/97 

EQUATIONS 

CANCERRI INTAKE (mglkg-day) x CANCER SLOPE FACfOR(mg/kg-dayr' 

HAZARDQ INTAKE (mglkg-day) I REFERENCE DOSE (mg/kg-day) 

INT AKE-LNGJ:snoN = CS x IRx Fix CF X EF X ED 

B\\r x AT x 365 dllys/yr 

INTAKE-DERMAL = DAevent.1 SA 1: EF 1: ED 

B\V x AT x 365 days/yr 

'Where: 

DAmllt- AF X ABSd ]; CF 

Note: For noncarcinogenic effects: AT = ED 



TAllLE B.15.5 

DIRECT CONTACT WITH AND INCIDENTAL INGESllUN OF SURFACE SOIL 

ADULT TRESPASSER 

SITE 15, OPERABLE UNIT 5 

NAS, CECrr. FlELD 

CARCINOGENIC EFFECTS 

COMPOUND 

Denzo(a)anthracene 

Benzo(_)pyrene 

llenzo(b)nuoTllnlhene 

Bem:o(k)Ruonmthene 

Carb_zole 

Chrysene 

Dibenzo(a,h)anthnlcene 

Indeno(I,2,.3-cd)pyrene 

Anenlc 
Lu_ 

INORGANIC SOIL 

OR ORGANIC CONCtNTRATION 

va 
0 340000 -0 340000 "A 
0 510000 -0 130000 ugikg 

0 6600 -0 400000 -0 13000 -0 100000 -I 22 -I 4200 -

UNlTIi INTAKE 

INGESTION 

(mg/kl-dlly) 

17E-05 

l.1E-OS 

26E-05 

65E-06 

33E-01 

2.0E-05 

6 SE-07 
50E-06 

1 lE-06 

2 1E-04 

SUMMARY CANCER RISK 

[11 USEPAReglOn IV gUlMnce specJii.es absorption factors on % for organIcs and 01 % fa\" morgarucs (February 10, 1992) 

21 USEPA Region IV guidance specifies II.bsorptlOn factors of1% for orgamcs and 0.1% for morgarucs (N"ovember 1995) 

ABB-Environntental SerYlces, Inc 

SOIL_rrm.XLS 
7Jl5197 

ORAL 

CSF 

(IIlW~_d.y)"l 

0.73 
7.3 

0,73 

0.073 

0.02 

0.0073 

7.3 
0.73 

1.5 
ND 

CANCER DERMAL INTAKE DERMAL CANCER rOTAL 

RISK ABS 111 DERMAL CSF 121 RISK CANCER 

INGESTION (m~-d:JIy) (m~-daYrl DERMAL RISK 

12E-05 0.01 98E-06 0.' 79E-06 2 DE-OS 

12E-04- 001 98E-06 • 79£-05 20E-04 

1 9E-05 001 1.5E-05 0.' 12E_05 3.1E-05 

4,8E_07 001 38E-06 0.08 3.0E-07 78E-07 

66E-09 001 1.9E-01 0,04 76E-09 1.4E-08 

15E-01 001 12E-05 0.008 93E_08 2AE-07 

4!!E-06 001 3.1l£-01 • 30E-06 78E-06 

37E--06 001 29E-06 0.' 23E-06 6.0E-06 

1 7E-06 o DOl 64E-08 1.' 9.5E_08 18E-06 

0001 12E-05 NIJ 

2E-04 IE-04 3E-04 



TABLE B.15.5 

DmECT CONTACT WITH Al'!Ll INCIDENTAL INGESTION OF SUlUi'ACE SOIL 
ADULT TRESPASSER 
SITE 15, OPERABLE UNIT 5 
NAS, CECIL FIELD 

NONCARCINOGENIC EFFECTS 

COMPOUND 

Benzo( JI )Jlnthrucne 
Benzo(JI)pyrene 
nenzo(h)nUor:.nlhene 

Benzo(k)fluo["JI.nthene 
Cnbazole 
Chry$ene 
Dibenzo(JI,h)lnthfJIcene 
Indeno(l ,2,J-ctl)py~ne 
Benzo(p:,h,i)rer)'lene 
FluofJInthene 
Phenlnthrene 
P)Tene 
Arsenic 
Antimony 
L .. d 

TPH 
IIMX 

INORGANIC OR SOIL 

ORGANIC CONCENTRATION 

"0 
0 340000 "%'kg 
0 340000 ",,'kg 
0 510000 ""kg 
0 130000 "%'kg 
0 6600 "PJ'kg 
0 400000 """" 0 13000 "%'kg 
0 100000 "wkg 
0 54000 no'kg 
0 660000 "%'kg 
0 260000 """" 0 500000 "%'kg 
I 22 """kg 
I 74 mo'kg 
I 4200 mgi'kg 
0 130000 "%'kg 
0 1100 "<Ikg 

UNITS IN1AKE 
INGESTION 

(ml!l~_day) 

60E-05 
6 OE-05 
9 OE_05 

:2 3E-05 
12E-06 
7 OE-05 
23E-06 
18E-05 
95E-06 
1.2E-04 
4 6E-05 
88E-05 
39E-06 
13E-05 
74E-04 
23E-05 
19E-07 

S~1ARY HA7-ARD INDEX 
L 1 J USEPA Region IV gutdance: spt:clfif:s absorption fadors of I % for OIgarucs and 0 1% for inorgarucs (Februruy 10, 1992) 
[2] Calculated from oral RIDs 
ND == no data available:. 

ABB-EnVlIonmental Services, Inc. 
SOIL_ThTG.XLS 
7/]5/97 

ORAL 
RID 

(m~-day) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

0.04 
NO 

0.03 

0.0003 
0,0004 

NJJ 

0.03 
NO 

HA7.ARD DERJ\.IAL INTAKE DERMAL HAZARD T01AL 
QUOTIENT ABS ]1) DERMAL RID (21 QUOTIENT HAZARD 

INGESTION (m~-4ay) (m£ik.f.-dav) DERMAL QUOTIENT 

o OJ 34E-05 ND 
a OJ 34E-05 ND 
001 52E-05 ND 
001 1.3E-05 ND 

OOJ 67E-07 ND 
o OJ 4 IE-OS ND 
o OJ 1.3E-06 ND 
001 10E-05 ND 
0.01 55E-06 ND 

29E-03 o OJ 6 m.05 0.036 19E-03 4.8E-03 
o OJ 26E-05 ND 

29E-03 o OJ 5 IE-OS 0,027 19E-03 48E-03 
13E-02 0001 22IT_07 0.00029 77E-04 14E-02 
33E-02 0.001 7.5E-07 0.000004 1%-01 22E-01 

0.001 43E-05 0 

76E-04 o OJ 13£-05 0.027 49E-04 13E-03 
OOJ UE-07 ND 

5E-Ol 2E 01 2E-O! 





TABLE B.1S.6 

INHALATION OF PARTICULATES - SURFACE SOIL 
ADULT TRESPASSER 
SITE 15, OPERABLE UNIT 5 
NAS, CECIL FIELD 

EXPOSURE PARAMETERS 

PARAMETER 

son.. CONCENfRATION 

PART. E~nsSION FACTOR 
CONCENTRATION AIR 
INHALATION RATE 

BODY WEIGHT 
EXPOSURE J'Th.1E 

EXPQSUREFREQUENCY 

EXPOSURE DtlRATION 
CONVERSION FACTOR 

A VERAGlNG 1TME 

CANCER 
NONCANCER 

SYMBOL 

C 
PEF 
CA 
IR 

BW 

ET 

EF 
ED 
CF 

AT 
AT 

VALUE 

chemical-speCific 
1 24E+09 

chemical_specific 
0833 

70 

4 

45 

20 
0001 

70 

20 

[I] PEF has been denved 11\ the PEF AppendiX to Uus report (default FDEP value) 

UNITS SOURCE 
chemIcal 
specIfic 
m~fkg default [1] 
mg/m' 

m'lhour USEPA, 1995 

kg USEPA, 1991 

hours/day }\ssumptlOn 

days/year AssumptIOn 

yell!"!; Ao;.·;umpllOn 

mg/ug Orgarucs only 

Y'= USEPA, 1991 

,,= USEPA, 1991 

USEPA. 1991 Human HealLh EvaluatIon Mooual, Supplemental Gwdanc~ "StandsJ-d D~rault Exposur~ 
Factors", OSWER Dlr~ctJv~ 9285 6-03. 
USEPA, 1995 Supplemental Guidance to RAGS Region IV HumllIl Health RIsk A';.Se'l.Sm~nt BulleLm No 3 

ABS-Environmental Services, Inc. 
SURF _INH XLS 
7/15/97 

EQUATIONS 

CANCER RISK = !NT AKE (mglq:-day) I INHALATION CANCER SLOPE FACTOR (m!:ik!-dllyr1 

HAZARD QUOTIENT = INTAKE (m~-dI.Y) I INHALATION REFERENCE DOSE (ml!:lq:-dIY) 

INTAKE= CAIiRIETIEFIED 

BW J: AT J: 365 da,lIyr 

Wbet-f! 

CA= C J: CF J: (lfPEF) 

NBtI.: For~nocenlCftrect ... AT=ED 



TABLE 8.15.6 

INHALATION OF PARTICULATES - SURFACE SOIL 

ADULT TRESPASSER 

SITE 15, OPERABLE UNIT 5 

NAS, CECIL FIELD 

CARCINOGENIC EFFECTS 

COMPOUND 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranlhene 

8 enzo(k)tluoranthene 

Carbazole 

Chrysene 

Dlbem:o(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

A=n1c 

NE - not evaluated. 

ASS-Environmental Services, Inc. 

SURF _INH.xLS 

7/15/97 

INORGANIC OR 

ORGANIC 

YO 

0 

0 

0 

0 

0 

0 

0 

0 

I 

SOIL 
CONCENTRATION UNITS 

340000 ug/kg 
340000 ug/kg 
510000 ug/kg 
130000 ug/kg 
6600 ug/kg 
400000 ug/kg 
13000 ug/kg 
100000 ug/kg 
22 mg/kg 

AIR INTAKE INHALATION CANCER 

CONCENTRATION (mglkg-d.y) cst<' RISK 

(n,,';m'l I(""""",.,,·r' 
2.74E-07 4.6E-IO 3.1E-Ol 1.4E-IO 

2.74E-07 4.6E-IO 3.1E+OO 1.4E-09 

4.11E-07 6.9E-IO 3.1E-Ol 2.1E-IO 

l.OSE-07 l.8E-IO 3.1E-02 S.4E-12 

S.32E-09 8.9E-12 NO 

3.23E-07 5.4E-JO 3.1E-03 1.7E-12 

l.OSE-08 l.8E-ll 3.1E+OO S.4E-ll 

8.06E-08 l.4E-IO 3.1E-Ol 4.2E-ll 

l.77E-08 3.0E-ll 1.5E+Ol 4,SE-IO 

SUMMARY CANCER RISK 2E-09 

- -



TABLE B.1S.6 

INHALATION OF PARTICULATES - SURFACE SOIL 
ADULT TRESPASSER 
SI'fE 15, OPERABLE UNIT 5 
NAS, CECIL .l<"lELD 

NONCARCINOGENIC EFFECTS 

COI\1l'OUND 

Benzo(a)anthl'1lcene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(k)Ouoranthene 

Carba70Ie 

Chrysene 

Dibenzo(a.h)anthracene 

Illdello(l,2,3-cd)pyrcne 

Benzo(g,h,i)peryI~Il~ 

Fluoranthcne 

Phenanthrene 

Pyrene 

Arsenic 

Antimony 

Lead 

TPH 

HMX 

'--

ASS-Environmental Services, Inc. 
SURF _INH.XLS 
7/15/97 

INORGANIC OR 

ORGANIC 

"0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

I 

I 

0 

0 

SOIL 

CONCENTRATION 

340000 

340000 

510000 

130000 

6600 

400000 

1]000 

100000 

5-'000 

660000 

260000 

500000 

22 

14 

4200 

130000 

1100 

UNITS AIR INTAKE INHALATION HAZARD 

CONCENTRATION (mglkg-d.y) RID QUOTIENT 
Im.lm') Im_"",·d .. ) 

uglkg 2.74E-07 1.6E-09 ND 
uglkg 2.74E-07 l.6E-09 NO 
uglkg 4.l1E-07 2.4E-09 NO 
uglkg l.OSE-07 6.2E-IO ND 
uglkg 5.32E-09 3.lE-ll ND 
uglkg 3.23E-07 l.9E-09 ND 
uglkg l.OSE-08 6.2E-ll ND 
uglkg 8.06E-08 4.7E-IO ND 
uglkg 4.3SE-08 2.6E-IO ND 
uglkg S.32E-07 3.IE-09 ND 
uglkg 2.IOE-07 l.2E-09 NO 
uglkg 4.03E-07 2.4E-09 ND 
mglkg l.77E-08 l.OE-IO ND 
mg/kg S.97E-08 3.5E-IO NO 
mglkg 3.39E-06 2.0E-08 ND 
uglkg l.OSE-07 6.2E-IO ND 
uglkg 8.87E-IO S.2E-12 ND 

SUMMARY HAZARD INDEX OE-HlO 





TABLE H.l5.7 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 

ADOLESCENT TRESPASSER 

SITE 15, OPERABLE UNIT 5 

NAS, CF:rJL FIELD 

EXPOSURE PARAMETERS 

PARAM!:TER SYMBOL VALUE 

CONCENTRATION SOIL CS chemical-specific 

INGESTION RATE IR 100 

FRACTION lNGEST:ED FI 10CWI 

ADHERENCE r ACTOR AF I 

AG&.SPECIflC SURF AC!: AREA SA, ngc-specific 

ABSORPTION rRACTION ABSl ChCIYllCai-specific 

CONVERSION rAcrOR CF lOOE_06 

CF 1,OOE·09 

BODY WEIGHT BW 45 

AG:E-..'iPECIP'lC BODY WEIGHT BW, age-specific 

:EXPOSURE FREQUl:NC¥ EF 45 

EXPOSURE DURATION ED 10 

AG&.SPECIFIC EXPOSURE DURATION ED, age-specific 

AG:E--WEIGHTED SURl'ACl: AIaA (11 Sl\ • .,Mj 1013 

DOSE ABSORBED rER EVENT DA.._ chcrnlcal-~peclfic 

AVERAGING TIM!: 

CA.NC:ER AT 70 

NO~CANCER AT !O 

[I] Urull: for ~:<pomre fuqu"Ilcy are m f'V"l\t.!ytar in !he olcullhon of the d.rnutUy abt.orbed do ... 

UNITS SOURC!: 

chenucal-speclfic 

mg/day USEPA, 1991 

urutless Assumption 

mg/cml-e\'ent USEPA,. 1992 

=" USEPA, 1989 

urutless USEPA, 1995 

kg/Ing lnorgamcs 

kg/mg "'-" 
kg USEPA, 1995 

kg USEPA, 1989 

days/year [1] AssumpLlon 

Y'= USEPA, 1995 

Y'= llSEPA, 1992 

cm~-yea11kg USEPA, 1992 

mg/cm~-event Per USEP A, 1992 

yo,", USEPA, 1991 

Y'= USEPA, 1995 

[21ln dlimaq the dl!lll1al1yablorbe<l <10"" for chiidmI.1 throuYJ. 16, 01. bme-".,..Jghted, bod}'llleWil nonnahz"':! rurac. IlfH. expo,ed \I" 

calculated from ...rtilce Ilft!Il, npolUr'e dlJ1'l.b.on, and OOdyw~ghl for .ach of 10 .g~ penodJ. -.". 7 through 16, perUSEPA, 1992 

USEPA, 1989 Exporoa fadolll HiIJ\dbook,EPAf600/S·89/0~3, May 1989 

USEPA, 1992. ~nnalExpofU!eAM~ent PnnClpl ... and Apphclb.on., EPAi600!8-91/01IB, Januuy 1992 

USEPA, 1995, Suppl.mental Gu"I .. "ce to RAGS Region 4 Bull.tnu, Sullenn No 3, No\ember 1995 

- - -

ABB-Environmental Services, fnc 

SOIT.._illGXLS 

7115/97 

- -- - - - -- - ----

EQUATIONS 

CANCER ruSK = INTAKE (mg/kg-day) J: CANCER SLOPE FACTOR (mg/kg-day 

HAZARD QUOTIENT = INTAKE (mg/kg-day) / REFERENCE DOSE (mglkg-day) 

INT AKE-INGJ:STION = CS I IR :r FI I CF :r EF I ED 

BW I AT J: 365 dllys/yr 

INTAKRDI:RMAL = AT I 365 days/year) J: SA..alMI 

Where: 

SA""MJ = SUM (S~ J: EDll BWv 
DA.v_ = CS X AF I ABS. I CF 

Note: For noncarcinogenic crrecb: AT". ED. 



TABLE B.15.7 

DIRECT CONTACT 'WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
ADOLESCENT TRESPASSER 
SITE 15, OrERABLE UNIT 5 
NAS, CECIL FIELD 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL 

COMPOUND ORGANIC CONC!NTRATION 

UO 

Behzo(a)anthracene 0 :)40000 

Benzo(l)pyrene 0 3-40000 

Benzo(b)ntlONonthene 0 510000 

Benzo(k)nuonnthene 0 lJOOOO 

Carbazole 0 '600 

Chr)unl 0 400000 

Dlbent.o(l,h)llnthncene 0 lJOOO 

Indeno(l,2,l-ed)p)'ftne 0 100000 

Anenlc I " 
Ln' I 4100 

UNITS 

uglk& 
Uglkg 
ugikg 
uglkg 
ugtkg 
uglkg 
uglkg 
uglkg 
mglkg 
mglkg 

INTAKP! ORAL CANC:IR RISK OJl:RMAL INTAKI!: 

INGlSTiON CSF(ll lNGISTION ASS(l) DJl:RMAL 
(m~ikf:.day) (m~_day)l (mrik(-dIY) 

I.3E-05 0.73 9.7E-06 001 6.1£-06 
1.3E-05 u 9.7£-05 0.01 6.1E-06 
2.0E-05 0.73 1.5E-05 0.01 9.1E-06 
5.1E-06 0.073 3.7E-07 001 2.3E-06 
2.6E-07 0.01 5.2E-09 0.01 1.2E-07 
1.6E-05 0.0073 1.1E-07 0.01 7.1E-06 
5.1E-07 7.3 3.7E-06 0.01 2.3E-07 
3.9E-06 0.73 2.9E-06 0.01 1.8E-06 
8.6E-07 I.' 1 3E-06 0.001 3.9£-08 
1.6E-04 ND 0.001 7.5E-06 

SUMMARY CANCER RISK lE-04 
[1] Relllb~ potency factol"'!. were applied to the CSF3 for cMctnogeruc PAHs Re\abw potency factof!l I!fe denved III ·PwVlSlOnal OWUiIII1(;e for QuanbLative Ri!lk ~S!lmeRt for Polycyclic Aromabo HydrocMbora: USEP A, 1993. 
[2] USF-PA ReyOR IV ~danoe lpectfie!l absorpbon flctoa ofl% for organic~ and 0 1% for mOrganlC!! (November 1995) 
[3] Cllculated from oflll. CSF~ 
NE = not evalU8ted 

ABB-Envirorunentlll Servtce!, Tnc 

SOIL _ ING XLS 
7/15197 

DERMAL CANc'!R RISK TOTAL 

CSr(l,JI DERMAL CANCIR 
(mrl\ct~dlyrl RlSK 

0.' 4.9E-06 1.5E-05 

• 4.9E-05 1.5E-04 
0.' 7.3E-06 22E-05 

0.011 1.9E-07 HE-07 
0.04 4.7E-09 9.9E-09 

0.001 5.7E-O& 1.7E-07 , 1.9E-06 5.6E-06 
0.' 1.4E-06 4.3E-06 
I.' 5.9E-08 1.4E-06 
ND 

6E-05 2E-04 



TABLE 8.15.7 

DIRECT CONTACT WITH AND INCIDENTALINGESTTON OF SURFACE SOIL 
ADOLESCENT TRESPASSER 
SITE 15, OPERABLE UNIT 5 
NAS, CECIL FIELD 

NONCARCINOGENIC EFFECTS 

INORGANIC OR SOIL 

COMPOUND ORGANIC CONCENTRA11ON 

VO 

Bfnzo(.)lInlhnlt:ene 0 J-40000 

Beru:o(t.)pyrene 0 J.40000 

BfJU.o(b)Ouonnthfnf 0 51000(1 

Bfnzo(k)nuonnthene 0 00000 

Ct..,bnolf 0 "00 

Chrysene 0 -400000 

Dlbenzo(lI,h)lInthracf!ne 0 UOOO 

Indeno(l,l ,l-ed)pyune 0 100000 

Benzo(c,h,l)perylfnf 0 54000 

FIQol'1lnthene 0 660000 

Phent.nthunf 0 HonDo 
Pyune 0 500000 

Arsenic I " 
Antimony I 74 

c. •• I 41(10 

TPH 0 UOOOO 

IIMX 0 1100 

UNITS INTAKE ORAL 

INGltSTION RID 

(m~ikt-d.y) (m~lkl-d.y) 

ug/kg 93E-05 ND 
u!0cg 9.3E-05 ND 
u!0cg 1.4£-04 ND 
uglkg 3.6E-05 ND 
u!0cg 1.8E-06 ND 
u!0cg 1.l£-04 ND 
u!0cg 36£-06 ND 
u!0cg 2.7£-05 ND 
uglkg I.5E-05 ND 
u!0cg 1 8E-04 0.04 

u!0cg 7.IE-05 NO 
u!0cg 14£-04 O.OJ 

m!0cg 6.0E-06 0.000) 

m!0cg 2.0E-05 0.000-4 

mglkg 1.2£-03 ND 
u!0cg 3.6£-05 O.OJ 

u!0cg 3.0E-07 NO 

SUMMARY HAZARD INDEX 
[1] USEPA ReglOn IV gwdance 5peClfie~ IIb~orptlOn [lIctOrll of 1 % for orgaruC! !lIld 0 1 % for morgamcs (Nov=!b<::r 1995) 
[2J Calculated from oul RID.! 
ND = no data !l.v~i)ahle 

ABB-Ellviwruntutal ServlC'!l!, Inc 
SOIL_WOXLS 
7115(97 

HAZARD DERMAL INTAKI DERMAL HAZARD TOTAL 

QUOTJJ:NT ABS[ll DIRMAL RID [21 QUOTl1:N'T HAZARD 
INGI!:STlON (m~ikc-d.y) (II'~L!-d.y) D'lRMAL QUOTII:NT 

0.01 4.2E-05 NO 
001 42E-05 ND 
0.01 64E-05 ND 
0.01 1.6£-05 ND 
001 8.2£-07 ND 
0.01 5.0E-05 'D 
0.01 I 6E-06 'D 
0.01 1.2£-05 ND 
0.01 6.7E-06 ND 

4.5E-03 om 82E-05 0.03' 2.3E-03 6.8£-03 
0.01 3.2E-05 ND 

4.6£-03 0.01 6.2E-05 0.017 2.3E-03 6.9£-03 
2.0£-02 0.001 2.7E-07 0.0002' 9.5£-04 2.1E-02 
5.1£-02 0.001 9.2£-07 0.000004 2.3E-0 I 2.8E-OI 

0.001 5.2£-05 0 

1.2£-03 0.01 1.6E-05 0.027 6.0E-04 1.8E-03 
0.01 1.4E-07 NO 

SE-02 2E-Ol 3E-Ol 





TABLE B.15_8 

INHALATION OF PARTICULATES _ SURFACE SOn.. 
ADOLFSCENT TRESPASSER 
SITE 15, OPERABLE UNIT 5 
NAS, CECll- FIELD 

EXPOSURE PARAMETERS 

PARAMETER SYMBOL VALUE 

SOIL CONCENTRATION C chemiL'al-speclfic 

PART. EMls. ... mNFACTOR PEF L24E+09 

CONCENTRATION AIR CA chemical-specific 

INHALATION RATE IR 0625 
BODY WEIGlIT BW 45 
EXPOSURE mlE ET 4 
EXPOSURE FREQUENCY EF 45 
EXPOSURE DURATION ED !O 
CONVERSION FACTOR CF 0.001 
AYERAGINGTIME 

CANCER AT 70 
NONCANCER AT 10 

[1] PEF has bcr:n derIved m the PEF Appendix io this report 

UNITS SOURCE 
chemlcal-
specific 

m3/kg default [1] 

mg/m3 

m3/hour USEPA, 1995 
kg USEPA, 1995 

hours/day Assumphon 
days/year Assumption 

years USEPA, 1995 
mglug Organics only 

years USEPA, 1991 
years USEPA, 1995 

USEP A, 1991 Human Health Evaluation Manllill, Supplemrntal Gwdance 'Stan<hrd Def8ult Exposure 
Factors'; OS\\'ER DlIectlve 9285 6-03 
USEPA 1995 Supplemental GUidance to RAGS. RegIon 4 Bulktms, Bulle.lm No 3, November 1995 

ABB-Environmental Services, Inc, 
SURF _INH.XLS 
7/15/97 

EQUATIONS 

CANCER RISK" INTAKE (m&'ke-dIY) x INHALATION CANC!:RSLOPE TACTOR(mz!lCt-dIY) I 

HAZARD QUOTIENT - INTAKE (m&lk&-d.y) f INHALATION R~FER!:NC!: DOSE (mElkl:-dIY) 

INTAKE- CAxIRxETx![xED 

IIWx AT x J6"5 dl>* 

Whtre: 

CA- CxCFx(IIPET) 

Nut,,: Fur 1l01l.Clrdl0CtIl.Ic etrecl.!: AT - ED 



TABLE B.15.8 

INHALATION OF PARTICULATES - SURFACE SOIL 
ADOLESCENT TRESPASSER 
SITE 15, OPERABLE UNIT 5 
NAS, CECIL FJELD 

CARCINOGENIC EFFECTS 

COMPOUND 

Bl!ll7.o(a)anlhracene 

Benzo(a)pynnc 

Benzo(b)fluoranthene 

Benzo(k)Ouonmthene 

Carbazole 

Chryscne 

Dibem.o(a,h)anthrncene 

Indeno(l,2.3-cd)pyrene 

Arsenic 

NE - not evaluated 

ASS-Environmental Services. Inc. 
SURF _INH.XLS 
7/15/97 

INORGANIC OR 

ORGANIC 

UO 

0 

0 

0 

0 

0 

0 

0 

0 

I 

SOIL 

CONCENTRATION UNITS 

340000 uglkg 
340000 uglkg 
510000 Uglkg 
130000 uglkg 
6600 uglkg 
400000 uglkg 
13000 uglkg 
100000 uglkg 
22 mglkg 

AIR INTAKE INHALATION CANCER 
CONCENTRATION (mg/kg-day) CS~' RISK 

(m/ol:/m') (mlVke-dlvY'-l 

2.74E-07 2.7E-lO 3.1E-Ol 8.3E-ll I 
2.74E-07 2.7E-lO 3.1E+OO 8.3E-tO 
4.1lE-07 4.0E-1O 3.1E-Ol L2E-IO . 
l.05E-07 l.OE-lO 3.1E-02 3.2E-12 
5.32E-09 5.2E-12 ND 

3.23E-07 3.2E-lO 3.1E-03 9.8E-13 
l.05E-08 l.OE-ll 3.1E+OO 3.2E-ll 
8.06E-08 7.9E-ll 3.1E-Ol 2.4E-ll 
l.77E-08 l.7E-ll 1.5E+Ol 2.6E-IO 

SUMMARY CANCER RISK lE-09 



TABLE B. t 5.8 

INHALATION OF PARTICULATES -- SURFACE SOIL 
ADOLESCENT TRESPASSER 
SITE 15, OPERABLE UNIT 5 
NAS, CECIL FIELD 

NONCARCINOGENIC EFFECTS 

COMPOUND 

8enzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluonmthene 

Benzo(k)fluoranthene 

Carbazole 

Chryscne 

Dlhenzo(a,h)anthracene 

Indeno(l,l.J-ed)pynne 

Henzo(gJt,f)perylene 

Fluoranthene 

rhenanlhrene 

l'yrene 

Anlenic 

Antimony 

Lead 

TPH 

I1MX 

ABB-Environmental Services, Inc. 
SURF _INH.xLS 
7/15/97 

INORGANIC OR 

ORGANIC 

110 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 
I 
I 
0 

0 

SOIL 

CONCENTRATION 

340000 

340000 

510000 

130000 

6600 

400000 

13000 

100000 

54000 

660()()() 

260000 

500000 

22 

74 

4200 

130000 

1100 

UNITS AIR INTAKE INIIALATION llA7,ARD 

CONCENTRATION (mKfkg_tby) RID QUOTIENT 

(m"'m" (m,""'-d ... ' 

uglkg 2.74E-07 1.9E-09 ND 

uglkg 2.74E-07 1.9E-09 No 
uglkg 4.11E-07 2.SE-09 No 
uglkg 1.0SE-07 7.2E-1O No 
uglkg 5.32E-09 3.6E-ll No 
uglkg 3.23E-07 2.2E-09 No 
uglkg 1.0SE-OS 7.2E-ll No 
uglkg S.06E-OS 5.SE-1O No 
uglkg 4.3SE-OS 3.0E-1O ND 
uglkg S.32E-07 3.6E-09 ND 
uglkg 2. IOE-07 1.4E-09 ND 
uglkg 4.03E-07 2.SE-09 ND 
mglkg l.77E-OS l.2E-1O ND 
mglkg 5.97E-OS 4.IE-1O ND 
mglkg 3.39E-06 2.3E-OS ND 
uglkg l.OSE-07 7.2E-1O ND 
uglkg S.S7E-1O 6.IE-I2 No 

SUMMARY HAZARD INDEX OE-HlO 





B.15.9 

DffiECT CONTACT WITH AND INCIDEJ'l.TALINGESTION OF SURFACE SOIL 
QCCU}'A1'10NAL WORKER 
SITE 15, OPERABLE UNIT 5 
NAS, CECIL FIELD 

EXPOSURE PARAMETERS 

PARAMETER SYMBOL VALUE lINITS 

CONCENTRATION SOIL CS chenucal-speclfic chenucal-specrfic 

INGESTIONItATE IR 50 mgIday 

FRACTION INGESTED FI 100% umtll:S5 

ADHLRENCEFACTOR AF I mgfem'_~ent 

AIISORPTION FltACTION ABS Ch!!TTllcal-specUic urutless 

SURFACE AREA EXPO~ED SA 2,300 =' 
DOSE AIISORBED PER EVENT DA.,.. Ch=lC1l1_specific mglcml-event 

CONVERSION FACTOR CF 100E-09 kglug 

CONVERSION FACTOR CF 100E-06 kg!mg 

BODY 'WEIGHT BW 70 kg 
EXPOSURE FREQUENCY EF 250 dayslyear [1] 

EXPOSURE DURATION ED 25 y'''' 
.-\VERAGING TIME 

CANCER AT 70 Y'''' 
NONCANCER AT 25 year.; 

[l] Uruts for exposUIe frequency are event.slyear In the calcub.tiOn of the dennally absorbed dose 

SOURCE 

USEPA. 1995 

AssumptIOn 

USEPA,I995 

USEPA. 1995 

USEPA, 1992 

USEPA. 1992 

OrganiC conversIOn 

inorgarllc conversion 

USEPA. 1991 

USEPA, 1995 

USEPA, 1995 

USEPA, 1991 

USEPA, 1995 

USEPA. }991 Human HealLh EVIIluatlOn ManLldl, Supplemental Gtudance. 'Standard Defalill Exposl!rl: Factors', 

OSWER Dlrl:chvl: 9285 6·03 
USEPA, 1992 Dermal Exposurl: AssI:ssm.l:nt Pnnclples and ApplicatIOns, EPAf600/8-911011B, January 1992, 

USEP A, 1995 Supplemental Guidance to RAGS· Region IV, Iluman Hl:alth RIsk Asse!sment Bulletin No 3 

ABB-EnvironmC'nt.11 Services, Inc 

SOIL_rrm.Ja.S 

7115/97 

EQUATIONS 

CANCER RISK = INTAKE (rnglkg-day) I CANCER SLOPE FACTOR (rnelkg-daYrl 

HAZARD QUOTIENT: INTAKE (mglkg-day) / REFERENCE DOSE (ntglkg-day) 

INT AKE1NG£STION = CS I IR I FI I CF I EF 1: ED 
BW I AT I 365 days/yr 

INT AKE-m:RMAL "" D& .... I SA I EF I ED 
BW I AT I 365 day~yr 

\Vll~re: 

DAmnt = CS I AF I ADS I CF 

Note: For noncarcinogenic dfel.1s, AT'"' ED 



B.lS.9 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
OCCUPATIONAL WORKER 
SITE 15, OPERABLE UNIr 5 
NAS, CECIL FIELD 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL UNITS 

COMPOUND ORGANIC CONCENTRATION 

"0 
Ben.r:o(.).othracenr 0 340000 uglkg 
Benzo(.)py"ne 0 340000 uglkg 
Ben.r:o(b)nuoraothene 0 510000 uglkg 
Benzo(k)nuoraothror 0 130000 uglkg 
C.rba.r:ole 0 6600 uglkg 
ChryHoe 0 400000 uglkg 
Diben.r:o(a,h).nthracene 0 13000 uglkg 
Indeno(l,2,.l-c:d)py"oe 0 100000 ugilcg 
Arsenic: I " mglkg 
Le.d 1 4100 mg/kg 

INTAKE 
INGESTION 

(m_"Y) 

5.9E-05 
5.9£-05 
8.9£-05 
2.3£-OS 
1 2E-06 
7,OE-05 
2.3E-06 
1.7E-05 
3,8E-06 
7,3£-04 

SUMMARY CANCER RISK 
[1] USEPARcglon IV gul!hnce 'pcCIfif~ absorptionfacton ofl % for ~ and 0 1 % for mOTEBlUcs (Novcm~r, 1995) 
[2J Calculated from oral CSFs 
NE'" not evalUllted 

ABB-Errn:rorunenul Sernces, Inc. 
soa _ ING.XLS 
7/15197 

ORAL 
c>r 

(m_d.yr' 

0.73 

7.3 

0.73 

0.073 

0.02 

0.0073 

7.3 

0.73 

I.. 
ND 

CANCER RISK DERMAL IN fAKE DERMAL CANCER RISK TOTAL I 

ING~TION ADS 11) DERMAL CSF III DERMAL CANCER 

(m_d.,) (melkc-d.y), RISK 

4.3E-lJ5 001 2.7E-05 ,,' 2,2E-05 6.5E-05 I 

4,3E-04 0.01 27E-OS , 2,2E-04 6 S£-04 
6,S£-OS 001 4,IE-OS ,,' 3.3E-OS 9.8£-OS 
1. 7E-06 0.01 1.0E-05 0.08 8.4£-07 2.SE-06 
2.3£-08 0.01 5,3E-07 0.04 2,IE-08 4.4£-08 
S,IE-07 0.01 3,2E-05 0.008 2,6E-07 7.7£-07 
l.7E-lJS 001 1.0E-06 , 8.4E-06 2.S£-lJ5 
1.3E-OS 0,01 8,OE-06 ,,' 6.4E-06 1.9E-lJS 
S.8E-lJ6 0,001 1.8E-07 1.' 2,7E-07 6.0£-lJ6 

0,001 3.4£-05 ND 

6E-lJ4 3E-04 9E-lJ4 

-



B.15.9 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
OCCUPATIONAL WORKER 
SITE 15, OPERABLE UNIT 5 
NA.."l, CECn.. F1ELD 

NONCARCmOGENIC EFFECTS 

INORGANIC OR SOIL UNITS 

COMPOUND ORGANIC CONCENTRATION 

UO 

B<enzo(1I )antbrauDe a 340000 ug/kg 
B<enzo(a)pY"'ne a J40000 uglkg 
Benzo(b)nlloranthen. a 510000 uglkg 
B<enzo(k)nuoranth<ene a 130000 uglkg 
Carbllzole a .. on uglkg 
Chtpene a 400000 ug/kg 
DlheDlo(lI,b)an'hra~eDe a 13000 ugikg 
Indeno(l,2 ,3~d)pY",De a 100000 uglkg 
Benlo(J:,h,l)perylene a 54000 Uglkg 
FIYoranthene a 660000 uglkg 
Phenllnth",ne 0 260000 Ug!kg 
PYf't!ne 0 500000 Uglkg 
Anenk I " mglkg 
Anllmony I 7. mglkg 
Lelld I 4200 mglkg 
'!PH 0 130000 Uglkg 
lfMX 0 1100 uglkg 

INTAKE 
INGJO;STlON 

(m_d.,) 

1.7E-04 
1.7E-04 
2.5E-04 
6.4E-OS 
3.2E-06 
2.0E-04 
6.4E-06 
4.9E-OS 
2.6E-OS 
3.2E-D4 
I.3E-04 
2.4E-04 
I.IE-OS 
3.6E-05 
2 IE-03 
6.4E-05 
S.4E-07 

SUMMARY HAZARD INDEX 
[1] USEPA Region N gmrlance ~pe(:Jfie~ ab~rption fanlor.! of 1 % for orgamCJ and 0.1 % for inorganic~ (February 1 0, 1992). 
[2] Calcul,ded from onU RiD:! 
ND = not detected. ----- --_._--

ABB-EnVU'onmentiil Services, Inc 
SOIL _ ING XLS 
7/15/97 

ORAL llAZARD DER.\1AL INTAKE D!RMAL HAZARD TOTAL 

Rm QUOTlI!:NT .\BS[1[ DERMAL RID [2[ QUOT!f:N'I' llAZARD 

(m""'·d,,) ING!STlON m,,/k d."\ (m,",~';') D!RMAL nUOTIENT 

ND 0.01 7.7E-05 ND 

ND 0.01 7.7E-D5 ND 

ND 0.01 I.IE-D4 ND 

ND 0.01 2.9E-OS ND 

ND 001 I SE-06 ND 

ND 0.01 9 DE-OS ND 

ND 0.01 29E-D6 ND 

ND 001 23E-D5 ND 

ND 001 I.2E-DS ND 

0.04 8.IE-D3 001 I.5E-D4 0.036 4.IE-03 I.2E-02 

ND 0.01 5.9E-OS ND 

0.03 8.2E-03 om 1.1 E-04 0.027 4.2E-03 I.2E-02 
0.0003 3.6E-02 0.001 5.0E-D7 0.00029 1.7E-03 38E-02 
0.0004 9.IE-02 0.001 1.7E-D6 0.000004 4.2E-OI 5.IE-D} 

ND 0.001 9.5E-05 0 

0.03 2.IE-03 0.01 2.9E-D5 0.027 I.IE-03 3.2E-03 

ND 0.01 2.5E-D7 ND 

1E-01 4£-0} 6E-Ol 





TABLE B.1S.I0 

I:l'!"lIALATION OF PARTICULATES - SURFACE SOIL 
OCCUPATIONAL WORKER 
SIn~ 15, OPERABLE UNIT 5 
NAS, CECIL FIELD 

EXPOSURE PARAMETERS 

PARAMETER SYMBOL VALUE 

SOlLCONCrNlRATION C chemical-specific 
PART. DdISSION ,ACTOR PEF 1.24E+09 
CONCnITRATION AIR CA chenucal-specific 
INHALATION RAn IR 0.833 
Jl,ODYWl.IGlIT BW 70 
D:POSURl. tTha ET 8 
~OSUR~FR~QUF~CY EF 250 
~OSUR~ DURATION ED 25 

CON\~RSJON"ACTOR CF 0001 
AVl'.RAGING TIMr. 

CANCZR AT 70 
NONCANC-~R AT 25 

[ll PEFhas been d=\l~dm lh~ PEF Appendix. to th1-~r~rt 

USEPA. 1991 Human H~a1th Evaluatlon Manual, S1)j"Jpl~entllGllldance 

"Stmdard Default Exposur~ F.ctors", OS\VER DIrective Q285,6-0:3 

UNITS 
chemical-
specific 

m'"," 
mglm' 

m'ihour 
kg 

hours/day 
days/year 

y<= 
mgI"" 

y<= 
y<= 

USEPA. 1995 SupplrnlmW Grndanc~ to RAGS· R~on 4 Bulleliru BulletIn No :3 NowlIlkr 1995. 

ABB-Environmental Services, Inc. 
SURF _INH.xLS 
7/15/97 

EQUATIONS 

SOURCE 

CANCER RISK= INTAKE (m~day) x INHALATION C.IoNCER SLOPE FACTOR (m&lk&_lby)-1 

default (1] 

USEPA, ]995 HAZARD QUOTIENT::: INTAKE (m~day) I INHALATION RHERENCE DOSE (m~·lby) 
USEPA, 1991 
AssumpLwn 
AssumptIOn INTAKE::: CAxIRxETxEFxED 

USEPA,I995 BWxAT xl'S dayJ1yr 
OrganIC<; only 

Whn,: 
USEPA,1991 CA::: CxCFx(11PEF) 
USEPA, 1995 

No"': For~eftK'h,AT:::ED. 



TABLE B.15.10 

INHALATION OF PARTICULATES· SURFACE SOIL 

OCCUPATIONAL WORKER 

SITE 15, OPERABLE UNIT 5 

NAS, CECIL FIELD 

CARCINOGENIC EFFECrS 

INORGANIC OR SOIL 

COMPOUND ORGANIC CONCENTRATION 

Bcnzo(a)anthracene 

Benzo(a)pynne 

Benzo(b)Ruonmthene 

Benzo(k)Ouonnthenl" 

Carbazole 

c.'hry!lene 

Diben:zo(IlI.b.)anthracene 

Indeno(l ~,3~d)pyrene 

Al"!Icnic 

NE - no(ev~~ated -

ASS-Environmental Services, Inc. 

SURF _INH.xLS 
7/15/9'" 

UO 

0 340000 

0 340000 

0 51000Q 

0 130000 

0 6600 

0 400000 

0 13000 

0 100000 

I 22 

- - -

Am INTAKE INHAlATION CANCER 

UNITS CONCENTRA nON (mglkg-d.y) CSF RISK 

(.,gim') (m,lkg-day)'., 

uglkg 2.74E-07 6.4E-09 3.1E·Ol 2.0E-09 

uglkg 2.74E-07 6.4E-09 3.1E+OO 2.0E-OS 

uglkg 4.llE-07 9.6E-09 3.1E·Ol 3.0E-09 

uglkg l.OSE-07 2.4E-09 3.1&02 7.6E-ll 

uglkg S.32E-09 l.2E-lO ND 

uglkg 3.23E-07 7.SE-09 3.1&.03 2.3E-ll 

uglkg l.OSE-08 2.4E-lO 3.1E-HlO 7.6E-IO 

uglkg 8.06E-08 1.9E-09 3.1E-Ol S.SE-IO 

mglkg l.77E-08 4.1E-JO 1.5E+Ol 6.2E-09 

SUMMARY CANCER RISK 3E-OS 

- -



TABLE B.15.10 

INHALATION OF PARTICULATES - SURFACE SOIL 

OCCUPATIONAL WORKER 
SITE 15, OPERABLE UNIT 5 
NAS, CECIL FIELD 

NONCARCINOGENIC EFFECTS 

INORGANIC OR SOIL 

COI\.fPOUND ORGANIC CONCENTRATION 

Bcnzo(a)anthracene 

8enw(a)pyrene 

Benzo(b )Ouoranthcnc 

Benzo(k)fluonnthene 

Carbazole 

C'hryi!!l~ne 

Dibenzo(a,h)anthracene 

Indeno(l.2,3-ed)pyrene 

Benzo(gJt,l)pcrylene 

FIuoranthene 

Phenanlhune 

Pyrcnc 

AMenic 

Antimony 

LC!'ad 

'IPH 

HMX 

L.._ 

ASS-Environmental Services, Inc. 
SURF _INH.XLS 
7/15/97 

110 

0 340000 

0 340000 

0 510000 

0 130000 

0 6600 

0 400000 

0 13000 

0 100000 

0 54000 

0 660000 

0 260000 

0 500000 

I 22 

I 74 

I 4200 

0 130000 

0 1100 

UNITS A1R INTAKE INHALATION HAZARD 
CONCENTRA1'ION (mglkg-day) RID QUOTIENT 

(m,/m') (m,"",·,"v) 

uglkg 2.74E-07 l.SE-OS ND 
uglkg 2,74E-07 l.SE-OS ND 
uglkg 4.11E-07 2,7E-OS ND 
uglkg l.OSE-07 6.SE-09 ND 
uglkg S.32E-09 3.SE-IO ND 
uglkg 3.23E-07 2.IE-OS ND 
uglkg l.OSE-OS 6.8E-IO ND 
uglkg 8.06E-08 S,3E-09 ND 
uglkg 4.3SE-08 2.SE-09 ND 
uglkg S.32E-07 3.SE-08 ND 
uglkg 2,IOE-07 l.4E-08 ND 
uglkg 4,03E·07 2,6E-OS ND 
mglkg l.77E-08 l.2E-09 ND 
mglkg S,97E-08 3,9E-09 ND 
mglkg 3,39E-06 2,2E-07 ND 
uglkg l.OSE-07 6.8E-09 ND 
uglkg 8,87E-IO 5,8E-ll ND 

SUMMARY HAZARD INDEX OE-H)() 





TABLE B.15.11 

DffiECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
SITE MAINTENANCE WORKER 
SITE 15, OPERABLE ~lT 5 
NAS, CECIL FIELD 

EXPOSURE P.ARAM:ETERS 

PARAMETER SYMBOL VALUE UN"" 

CONCENTRATION SOIL CS chenucal-spcclfic chenucal-specrfic 

INGESTION RATE IR 50 """""y 
FRACfION INGESTED FI 100% umtless 

ADHERENCE FACTOR AF I mglcm1-event 

ABSORPTION FRACTION ABS chemIcal-specIfic urutless 

SURFACE AREA EXPOsED SA 5,750 =' 
DOSE ABSORBED PER EVENT DA... chenucal-speclfic mglcm" -event 

CONVERSION FACTOR CF lOOE-09 kg'", 
CONVERSION FACTOR CF lOOE-06 kg'mg 

BODY WEIGHT BW 10 kg 

EXPOSURE FREQUENcY Er 30 dayslyl:'af [1] 

EXPOSUREDURAflON ED 25 Y'''' 
AVERAGING TIME 

CANCF-R AT 10 y,,,, 
NONCANCER AT 25 years 

[1 J Umts for exposure frequency lire eventsJyear In the calculatIOn uribe dermally absorbed dose 

SOURCE 

USEPA, 1992 

AssumptIOn 
USEPA, 1992 

lJSEPA, 1995 
USEPA, 1992 

USEPA, 1992 

OrganIc convernon 

Inorgaruc conversion 

USEPA, 1991 

A..sswnptlOn 
USEPA, 1995 

USEPA, 1991 

USEPA, 1995 

USEPA, 1991 Human Health EvaluatJOn Manual, Supplemental Guidance 'Standard Default Exposure Factors'; 

OSWER Drrecbve 9285 6-03 
USEPA, 1992 Dennal Exposllfe Assessment- Pnnclp!C';. and Applications, EPN600/8_91/011B, January 1992 

USEPA, 1995 Supplemental Gllldance to RAGS Region IV, Hwnan Health Rlsk Assessment Bulldm No 3 

ABB-EnvuonmenW Services. Inc 

SOIL_ING XLS 
7/15/97 

--

EQUATIONS 

CANCER RISK~ INTAKE (mglkg-day) x CANCER SLOPE FACTOR (mglkg-dayr' 

HAZARD QUOTIENT ~ INTAKE (mglkg-<lay) I REFERENCE DOSE (mglkg-day) 

INT AK.Ii:""1NG~ON - CS I IR I FI I CF X EF 1: ED 
BW 1: AT 1: 365 day5lyr 

INTAKE""DmMAt, = DAm ... X SA X EF I ED 
BW I AT J: 365 days/yr 

Where: 
DA"......t= CS xAFx ADS x CF 

Notl': For nonc.rclnol:enlc erreds, AT = ED 
-_. --- ----- ---_. -



TABLE B.1S.U 

DIRECT CONTACT WITH Al'U> INCIDENTAL INGESTION OF SUID"ACE SOlL 

SITE MAINTENANCE WORKER 

SITE 15, OPERABLE UNIT 5 

NAS, CECIL FJELD 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL UNITS 

COMPOUND ORGANIC CONCl.NTRATION 

YO 

]lem:o{.).nthnlcene 0 340000 uglkg 

BeDZo(a)p)'J'f'Re 0 340000 uglkg 

Benzo(b)nuOniDthene 0 510000 uglkg 

Bem:0(k)nuonnthene 0 130000 ug/kg 

C.rbazole 0 6600 lIg/kg 

Chr')'3lene 0 400000 uglkg 

DliJenzo( •. b)anthnicene 0 13000 ug/kg 

Indeno(l,l,l-cd)pyrene 0 100000 uglkg 

Arsenl~ I 11 mglkg 

LlI'ad I 42" mgikg 

INTAKE 

ING!"STlON (._,.y) 
7.1E-06 
7.1E-06 
1.lE-05 
27E-06 
1.4E-07 
8.4E-06 
2.7E-07 
2.lE-06 
4.6E-07 
8.BE-05 

SUMMARY CANCER RISK 

[I] USEPA RegIOn IV g\lldance ~peclfies abl<orp:lon factolll of 1 % for orgaruC! .nd 0 1 % for morg,m1!:! (November, 1995), 

[21 C.Illcul.W from on.l CSFI 
NE = not evaluated 

ABB-EnVlI"ommmtal SeTVlCes, fnc. 
SOll.._ING.XLS 
7/15/97 

oRAL 
CSF 

,·_'.yr' 
0.73 

7.3 

0.73 

0.073 

0.02 

0.0073 

7.3 

0.73 

I.' 
ND 

CANC'.[RRlSK DERMAL INTAKJ!: DERMAL CANCERRlSK TOTAL 

INGESTION ASS!l) DI:RMAL CSF(ll Dl.RMAL CANn:R 

(._,.y) (l\'I~d.Yrl RISK 

5.2E-06 0.01 B.2E-06 0.' 6.6E-06 1.2E-05 

5.2E-05 0.01 B 2E-06 • 6.6E-05 1.2E-04 

7.8E-06 0.01 1.2E-05 0.' 9.8E-06 1.BE-05 

2.0E-07 om 3.1E-06 0.08 2.5E-07 4.5E-07 

2.BE-09 0.01 1.6E-07 0.0" 6.4E-09 9.1E-09 

6.1E-OB 0.01 9.6E-06 0.008 7.7E-08 1.4E-07 

2.0E-06 om 3.1E-07 • 2.5E-06 4.5E-06 

1.5E-06 0.01 2.4E-06 0.' 1.9E-06 3.5E-06 

6.9E-07 0.001 5.3E-OB I., B.OE-OB 77E-07 

0.001 1.0E-05 ND 

7E-05 9E-05 2E-04 



TABLE B.15.11 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOu. 
SITE MAINTENANCE WORKER 
SITE 15, OPERABLE UNIT 5 
NAS, CECIL Jo"IELD 

NONCARCiNOGENIC EFFECTS 

INORGANIC OR SOIL UNlfS 

COMPOUND ORGANIC CDNCl:NfRATION 

DO 

Benzo{a)llntbnlcene 0 340000 ugikg 
Benzo(a)pyrene 0 340000 uglkg 
Benzo(h)nUOnlDtbeDe 0 510000 ugikg 
Benzo(k)nUOnlDLbene 0 130000 uglkg 
Carbazole 0 6600 ugikg 
Cbry,ene 0 400000 ugikg 
Dibenzo(a,h)anthracene 0 13000 ugikg 
IDdeno(l,2,l.-cd)pyreDe 0 100000 uglkg 
Benzo(g,h,I)~rylene 0 54000 ugikg 
Fh.lOninthene 0 660000 ugikg 
Phenanthrene 0 260000 ugikg 
PYAne 0 500000 ugikg 
Anen'" I 12 mgikg 
Antimony I 7' mglkg 
Lelld I 4200 mglkg 
TPH 0 130000 ugikg 
HMX 0 HOD ugikg 

INTAKE 
INGESllDN 

(m<ik<-d.y) 

2 DE-OS 
2.0E-OS 
3.0E-OS 
7.6E-06 
3.9E-07 
2.3E-05 
7.6E-07 
S.9E-06 
3.2E-06 
3.9E-OS 
I.5E-OS 
2.9E-05 
1.3E-06 
4.3E-06 
2.SE-04 
7.6E-06 
6.SE-08 

SUMMARY HAZARD INDEX 
[1 I USEPA RegtonIV guida.llc<: ~pecJlie, absorption factof!. ofl % for Organtl;5 ami 0.1 ~ for UlorgarnC!. (Febrnary 1 0,1992). 
[21 ClIlculated from oral R1lli 
ND = no data available 

ABB-Environrn<:lltal SemC(:~, Inc 

SOIL_INa XLS 
7/15/97 

ORAL 

RID 

(m""~d.y) 

ND 
ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.04 

ND 
0.03 

0.0003 

0.0004 

ND 
0.03 

ND 

HAZARD DERMAL INTAKE DERJl..fAL HAZARJ} T01AL 
QUOTIENT ASS (I) DERMAL RID [1) QUDTlI!:NT HAZARD 
INGESTION (m""~d.,) (m"",_d." DI!:RMAL OVOTII!:NT 

0.01 2.3E-05 ND 

0.01 2.3E-05 ND 

0.01 3.4E-OS ND 

0.01 8.8E-06 ND 

om 4.SE-07 ND 

0.01 2.7E-OS ND 

om 88E-07 ND 

0.01 68E-06 ND 

0.01 3.6E-06 ND 

9.7E-04 0.01 4.5E-OS 0.036 I.2E-03 2.2E-03 
om 1.8E-05 ND 

9.8E-04 0.01 3.4E-OS 0.027 I.3E-03 2.2E-03 
4.3E-03 0.001 1 SE-07 0.00029 S.1E-04 4.8E-03 
I.IE-02 0.001 S OE-07 0.000004 1.2E-O 1 1.4E-Ol 

0.001 2.8E-OS 0 

2.SE-04 0.01 8.8E-06 0.027 3.3E-04 5.8E-04 
0.01 7.4E-08 ND 

2E-02 lE-OI IE-Ot 

-----





TABLE B.IS.12 

INHALATION OF PARTICULATES - SURFACE SOIL 
SITE MAINTENANCE WORKER 
SITE IS, Ol'ERADLE UNIT 5" 

NAS, CECIL FIELD 

EXPOSURE PARAMETERS 

PARAMETER SYMBOL VALUE 

SOIL CONClliIRATlON C chemlcal_specrlic 

PART EMISSIONFACTOR PEF 124E+09 
CONCENTRATION AIR CA cheffilcal-specwc 

INHALATION RATE lR 0833 

I!ODYWEIGHT BW 70 

EXI'OSURE TIME ET , 
EXPOSURE FREQUENCY EF 30 
F-xpo.c;rJRE DURA lION ED 25 

CONVERSION FACTOR CF 000) 

AVERAGING TIME 

CANCER AT 70 

NONCANCER AT 2S 

[11 PEF ha!I bem dc:nvc:d In the PH Appendix to tJus report 

USEPA, 1991 Human Hetlth Evaluation Manual. SuppkmelltaJ. Gwdance 

• Standard o.:r"ult EXp<..'5W"e r.ct0I5', OSW'ER DIrectIVe 9285 6-0] 

UNITS 
chanlcal_ 

specific 
m'lkg 
mg!m' 
m'Jhour 

kg 

houro;.!day 
dayslyear 

Y'= 
mg!og 

Y'= 
vo= 

USEPA, 1995 Supplemental GLDdance to RAGS R~on4 BulletIns, BulletmNQ 3, November 1995. 

ASS-Environmental Services, Inc. 
SURF _INHXLS 
7115197 

) 

EQUATIONS 

SOURCE 

CANCER RISK= INTAKE (mlfkf.d:ay) x INHALATION CANCER SLOPE FACTOR (m&fk&.day)·t 

dc:fault[IJ 

USEPA, 1995 HAZARD QUOTIENT = INTAKE (m~da,..) r INHALATION REFERENCE DOSE (m~_da,.) 

USEPA,I991 
Assumption 
Asswnption INTAKE= CAxIRxETxEFxED 

USEPA, 1995 BWIAT J: J65 tbyllyr 

Orgnrucs only 
Wh~: 

USEPA,1991 CA= CJ:CFx(lfPEF') 

USEPA, 1995 

Note: For~ledfecb,AT"ED 



TABLE B.IS.n 

INHALATION OF PARTICULATES - SURFACE SOIL 

SITE MAINTENANCE WORKER 

SITE 15, OPERABLE UNIT 5 

NAS, CECIL FIELD 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL 

COMPOUND ORGANIC CONCENTRATION 

YO 

Bcnzo(a)anthracene 0 340000 

Benzo(a)pyrcne 0 340000 

Benzo(b)Ouonnthene 0 510000 

Benzo(k)fluonmthcne 0 130000 

Carbazole 0 6600 

Lluyu,ne 0 400000 

Dlbcnzo(a,h)anlhracene 0 13000 

Indeno(1,2,,3-cd)pyrene 0 100000 

"""nle I 22 

UNITS 

uglkg 
Uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
mglkg 

~ -:- not evaluated. .~~ --- -~- -~- -~- -~ 

ABB-Environmental Services, Inc. 

SURF _INH.XLS 

7/15/97 

AIR INTAKE INHALATION CANCER 

CONCENTRATION (mglkg-d.y) CSF RISK 

(mglm') (mglkg·d.y)'-I 

2.74E-07 7.7E-IO 3.IE-OI 2.4E-lO 

2.74E-07 7.7E-IO 3.1E+OO 2.4E'{)9 

4.11E-07 l.lE'{)9 3.IE-OI 3.6E-IO 

l.OSE-07 2.9E-IO 3.IE·02 9.lE-12 

S.32E-09 1.5E-ll ND 

3.23E-07 9.0E-IO 3.lE-03 2.8E-12 

l.05E'{)8 2.9E-ll 3.1E+OO 9.lE-lJ 

8.06E'{)8 2.3E-IO 3.1&01 7.0E-ll 

l.77E-08 S.OE-ll 1.5E+OI 7.4E-IO 

SUMMARY CANCER RISK 4E-09 

-- - - -- -- -- --- - -- ---



TABLE B.15.12 

INHALATION OF PARTICULATES - SURFACE SOIL 

SITE MAINTENANCE WORKER 
SITE 15, OPERABLE UNIT 5 
NAS, CECIL FIELD 

NONCARCINOGENIC EFFECTS 

INORGANIC OR SOIL 

COMPOUND ORGANIC CONCENTRATION 

Benzo(a)anthracene 

Benzo(a)pynne 

Benzo(h)Ouoranthcne 

Benzo(k)Ouoranthene 

Carbazole 

Chrysene 

Dibcnzo(a)i)mfhracene 

Indeno(l,2,.3-cd)pyrene 

Benzo(g,h,i)pcl'ylene 

Fluoranthene 

Phenanthrene 

Pyrene 

Arsenic 

Antimony 

Lead 

TPH 

HMX 

ASS-Environmental Services, Inc. 
SURF _INH.xLS 
7/15/97 

110 

0 340000 

0 340000 

0 51(1000 

0 130000 

0 6600 

0 400000 

0 13000 

0 100000 

0 54000 

0 660000 

0 260000 

0 500000 

I 22 

I 74 

I 4200 

0 130000 

0 1100 

UNITS AIR INTAKE INHALATION HAZARD 

CONCENTRATION (mglkg-day) RID QUOTIENT 

(m"m') (m.Ib·d,,·' 

uglkg 2.74E-07 2.lE-09 ND 

uglkg 2.74E-07 2.IE-09 ND 

uglkg 4. 1 1E-07 3.2E-09 ND 

uglkg 1.05E-07 8.2E-1O ND 

IIg1kg 5.32E-09 4.2E-l1 ND 

uglkg 3.23E-07 2.5E-09 ND 

uglkg 1.05E-08 8.2E-ll ND 

uglkg 8.06E-08 6.3E-1O ND 

uglkg 4.35E-08 3.4E-1O ND 

uglkg 5.32E-07 4.2E-09 ND 

uglkg 2.10E-07 1.6E-09 ND 

uglkg 4.03E-07 3.2E-09 ND 

mglkg 1.77E-08 1.4E-1O ND 

mglkg 5.97E-08 4.7E-IO ND 

mglkg 3.39E-06 2.7E-08 ND 

uglkg l,05E-07 8.2E-1O ND 

uglkg 8.87E-IO 6.9E-12 ND 

SUMMARY HAZARD INDEX OE+OO 





TABLE 8.15.13 

DIRECT CONTACT WITH AND INCIDENTALINGESnON OF SURFACE SOIL 
EXCAVATIONWQRKER 
SITE 15, OPERAHIJE UNIT 5 
NAS, CECIL FIELD 

EXPOSURE PARAMETERS 

PARAMETER SYMBOL VALUE UNI1S 

CONCENTRATION SOIL CS chelIllcal-specmc chenucal-speclfic 
lNGE.STIONRATE IR 480 mgIday 
FRACTION INGESTED FI 100% unllle~~ 

ADHERENCE FACTOR AF I mglcm2-event 

ABSORPTION FRACTION ABS chemical_specific urutie5s 
SURFACE AREA EXPOSED SA 5,750 =' 
DOSE ABSORBED PER EVENT DA.- chemIcal.speClflc rng!cm1-c:vent 

CONVERSION FACTOR CF 1 OOE-09 kglog 

CONV£.RSION FACTOR CF 1 OOE-06 kglmg 

BODyW£IGHT BW 70 kg 
EXPOSURE FREQUENcY EF 30 dayslyear [1] 
EXPOSURE DURATION ED 1 Y'= 
AVERAGING TIME 

CANCER AT 70 Y'= 
NONCAN(.ER AT 1 years 

[l] Uruts for exposW'e frequency are ~ents!yeu ill the calculatIOn of the dermally absoJbed dose 

SOURCE 

USEPA, 1995 

AssumptIOn 
USEPA,I995 

llSEPA, 1995 

USEPA., 1992 

USEPA, 1992 

Orgaruc conversIOn 

Inorganic ronverslOn 

DSEPA, 1991 
AssumptIOn 

USEPA, 1991 

USEPA, 1991 
USEPA, 1991 

USEPA. 1991 I1urnlUl Health EvuuatJon Manual, Supplemental Guidance "Standard Default ExposW'e Factors", 

OSWER Directive 9285 6-03 

USEPA, 1992 Dc:nnal ExposW'e Assessmcnt Pnnclples lUId ApplicatIOns, EPN600/8-91/011B, January 1992 

USEPA, 1995 Supplemental Gwdance Lo RAGS' ReglOll IV, Human Health Ri~kAssessment Bulletin No 3 

ABB-EnVIronmentai Services, Inc 

SOIL_INGXLS 
7115197 

EQUATIONS 

CANCER RISK = INTAKE (JIle/kg-dIlY) x CANCER SLOPE FACTOR (m:/kg-dayr l 

HAZARD QUOTIENT = INTAKE (ntglkg-day) I REFERENCE DOSE (mglkg-day) 

INTAKE-ING!:SlloN= CS:r IR I FI I CF I EI<' X ED 
nw I AT I 365 dllys/yr 

INTAKE-nnu.w..= DAevent X SAx EF I ED 
BW:r. AT I 365 days/yr 

\Vhere: 
DAevm = CSIAF IABS xCF 

Note: For nonclircino2crnc effec~, AT "" ED 



TABLE B.lS.13 

DffiECT CONTACT WITH AND INCIDENTAl. INGESTION OF SURFACE soa 
EXCAVATION WORKER 

SITE 15, OPERAlILE UNIT S 

NAS, CEca FIELD 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL UNllS 

COMPOUND ORGANIC CONCENTRATION 

uo 

Benzo(a )antbracene 0 340000 uglkg 

Beru:o(a)pyrene 0 340000 uglkg 

Benzo(b)nUon.nthfne 0 SlOOOO uglkg 

Benzo(k)nuoranthelle 0 130000 uglkg 

Carbuole 0 6600 uglkg 

Chrylene 0 400000 uglkg 

Dibenzo( .. b)antbn.cena 0 13000 Uglkg 

Indeno(l ;J.,J-cd)pY"'De 0 100000 uglkg 

An~nlc I II mglkg 

L~.d I 4200 mglkg 

INTAKE 

INGESTION 

_(mo!k<-",) 

2.7E-06 
2.7E-06 
4.IE-06 
1.0E-06 
S.3E-08 
3.2E-06 
1.0E-07 
S.IE-07 
J.8E-07 
3.4E-05 

SUMMAR Y CANCER RISK 

[1] USEPA Region tv guidance speciliel! absorptIon facLOll ofl'lo for org!UU~ and 0.1 ~I for inorgalllcs (Novem~r, 1995) 

l2] Calculated from ond CSF. 

NE = .!lot evaluated -

ABB-Environmental Servi~ Inc 

SOTI.._INOXLS 
7/15197 

ORAL 

csr 
(m~e-d·Yrl 

0.73 

73 

0.73 

0.073 

0.02 

0.0073 

73 

0.73 

1.5 

ND 

CANCER RISK DERMAL INTAKE DI':RMAL CANCER RISK TOTAL 

INGESTION ABS[tj DERMAL CST PI DERMAL CANCER 

(mo!k<-"" (ml:fkc-dMyrl RISK 

2.0E-06 0.01 3.3E-07 ., 2.6E-07 2.3E-06 

2.0E-OS 0.01 3.3E-07 , 2.6E-06 BE-OS 

3.0E-06 0.01 4.9E-07 0.' 3.9E-07 3.4E-06 I 

HE-08 0.01 l.3E-07 0.08 1.0E-08 S.6E-08 I 

l.lE-09 001 6.4E-09 0.04 l.SE-IO 1.3E-09 I 

2.4E-08 001 3.9E-07 0,008 3.IE-09 l.7E-08 I 

7.6E-07 0.01 l.3E-08 • 1.0E-07 8.6E-07 

5.9E-07 0.01 9.6E-08 0.' 7.7E-08 6.6E-07 I 

2.7E-07 0.001 2.IE-09 1.' 3.2E-09 2.7E-07 I 

0.001 4.IE-07 ND 
I 

JE-05 JE-06 JE-05 . 

I 
, 



TABLE B.l!.13 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
EXCAVATION WORKER 
STIE 15, OPERABLE UNTI 5 
NAS, CECIL FIELD 

NONCARCINOGENIC EFFECTS 

INORGANIC OR SOIL UNITS 

COMPOUND ORGANIC CONCENTRATION 

UO 

Beru:o(a)lInthracene 0 340000 llg/kg 
Benlo(lI)pyr",n", 0 340000 uglkg 
Ben:r.o(b)nuortlntheD'" 0 !100(l0 uglkg 
Beru:o(k)nUOl·.nth",n", 0 130000 uglkg 
C.rblll.ole 0 6600 uglkg 
Chrysen. 0 400000 Uglkg 
Dibem:o(lI,h)_nthrtlcene 0 13000 llgt1cg 
Indeno(l,2,J·("d)pyrene 0 100000 ugikg 
nenlo(&.h,l)peryl"'D'" 0 54000 uglkg 
FluorJIDthent 0 660000 uglkg 
Ph"'D.nth"D'" 0 260000 uglkg .,.,.. .. 0 500000 uglkg 
Arsenic J " mgikg 
Antimony J 7< mgikg 
L".d J "200 mglkg 
TPH 0 130000 uglkg 
JJMX 0 1100 uglkg 

INTAKE 

INGESTION 

~m_d.y) 

1.9E-04 
1.9E-04 
2.9E-04 
7.3E-05 
3.7E-06 
2.3E-04 
7.3E-06 
5.6E-05 
3.OE-05 
37E-04 
1.5E-04 
2.8E-04 
1 2E-05 
4.2E-05 
2.4E-03 
7.3E-05 
62E-07 

SUMMARY HAZARD INDEX 
[1] USEPA Region IV gwcwnce ~pectfi~ IIhl1orptlOn faclol1l ofl% for ~ and 0 I % for morganiCll (November 1995) 
[2] Calcuillled from ofl!l R.iI).! 

lID = no data availBble 

ORAL 

RID 
~m,"~d.y) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.04 

ND 

0.03 

0.0003 

0.0004 

ND 

0.03 

ND 

-- - -- -- - -- --

ABB-EnVlrOrunenW Ser.ric~. Inc 
SOIL_INGXLS 
7/15/97 

HAZARD D!:R11AL INTAKE DERMAL HAZARD lOTAL I 
QUOTI!:NT ASS[lJ DERMAL RID [lJ QUOTIENT HAZARD 
ING!:SflON (m_d.y) (m';'~d.y) DJ.:RMAL QUOn"p:!'iT I 

0.01 2.3E-05 ND I 

0.01 2.3E-05 ND 

om 3.4E-05 ND 

I 
om 8.8E-06 ND 

0.01 4.5E-07 ND 

0.01 2.7E-05 ND 

om 8.8E-07 ND 

0.01 6.8E-06 ND 

0.01 3.6E-06 ND 

9.3E-03 0.01 45E-05 0,036 1.2E-03 1 lE-02 
0.01 1 8E-05 ND 

9.4£-03 0.01 3.4E-05 0,027 I.3E·03 l.1E-02 
4.1E-02 0001 1 5E-07 0.00029 5.1E-04 4.2E-02 
1.0E-Ol 0.001 5.0E-07 0.000004 1.2E-Ol 23E-Ol 

0.001 2.8E-05 0 

2.4E-03 0.01 88E-06 0,027 3.3E-04 2.8E-03 
0.01 7.4E-08 ND 

2E-01 1E-01 3E-01 

-- - --- .- --- ------ ------





TAULE B.15.14 

INllALA nON OF PARTICULATES - SURFACE SOIL 
EXCAVATION WORKER 
SITE 15, OPERABLE UNIT 5 
NAS, CECIL FJELD 

EXPOSURE PARAMETERS 

PARAMETER SYMnOL VALUE 

SOIL CONCt:NlRATION C chemlca[-spcctfic 
PART. I:MlSSIONFACTOR PEF 124E+09 
CONClNlRATION AIR CA chemical-specific 
INIiALAllON RAil lR 25 
BODYWI:1GHf BW 70 
I:XPOSURI: TIM!; ET , 
EXPOSURI: FR£QU!:NCY EF 30 

EXPOSURl DURATION ED 1 
CONVLRSIONFACfOR CF 0001 
AVERAGING 11M!: 

CANClR AT 70 
NONCANClR AT 1 

[Il PEt: has been d<:nv<:d in the PEl' AppendIX to tJus report 

USE.PA, 1991 HUInom Health EvaluatIOn Manll~, SllpplementaJ. GUidance 

Standard Def~ull Exposure Fadm'S, OSWER Dlr~ctJ.ve 9185 6-03 

UNITS SOURCE 
chemlcal_ 
specific 
m7/kg default [lJ 
mg!m' 

m'/haur USEPA,. 1995 
kg USEPA, 1991 

haudday Assumption 
days/year Assumption 

years Assumption 
mgiug Orgarucs only 

years USEPA, 1991 

Y'= USEPA, 1991 

USEPA.I995 Supplemental Gwdance to RAGS Rewon IV Hllln~lt He-<ilth Risk Assessmen! BulletmNo 3 

ABE-Environmental Services, Inc. 
SURF _INH.XLS 
9/2197 

EQUATIONS 

('ANCER RISK = INTAKE (m~_d.ay) 1; INll~LA1l0N CANCERSLOPE FACTOR (mgtkg_~y)-J 

'HAZARD QUOTIENT = INTAKE(m~_d.ay) ffi',1IALAlION REFERENCE DOSE (mcfkf-day) 

INTAKE= CA1;IR1;ET1;EFJ:ED 
BW 1; AT 1;,)65 daylfyr 

Whtre: 

CA= CICF1;(lIPEF) 

Note: For DODClIJ"dnol!:tnr, AT = ED. 



TABLE B.15.14 

INHALATION OF PARTICULATES - SURFACE SOIL 

EXCAVATION WORKER 

SITE 15, OPERABLE lJNIT 5 

NAS, CECIL FIELD 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL 

COMPOUND ORGANIC CONCENTRATlON 

Hcnzo(a)anthracenc 

Benzo(ll)pyrcne 

BeILZo(b)fluoranthene 

Benzo(k)Ruoranthene 

Carbazole 

Chrysenc 

Dibenzo(a,h)anthracene 

Indeno(l.),J-cd)pyrene 

Arsenic 

NE - not evaluaLed 

ABB-Environmental Services, Inc, 

SURF _INH.xLS 
9/2197 

VO 

0 340000 

0 340000 

0 510000 

0 130000 

0 6600 

0 400000 

0 13000 

0 100000 

I 22 

UNITS 

lIg1kg 
lIgikg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
ug/kg 
mglkg 

AIR INTAKE IN1 !ALATION CANCER 

CONCENTRATION (mg/kg-dJly) CSF RISK 

(m,/m') (m,lkg_d.y)A_I 

2.74E-07 9.2E-ll J.lE-Ol 2,9E-ll 

2.74E-07 9,2E-ll 3.1E+OO 2.9E-IO 

4,llE-07 1.4E-1O 3.1E-01 4.3E-ll 

l.05E-07 3,5E-ll 3.1&02 I,IE-I2 

5,32E-09 l.8E-12 ND 

3,23E-07 l.lE-lO 3.IE-OJ 3.4E-13 

L05E-OS 3.5E-12 3.1E+OO 1.1E-ll 

8,06E-08 2.7E-ll 3,lE-OI 8.4E-12 

1.77E-08 6.0E-12 1.5E+Ol 8.9E-ll 

SUMMARY CANCER RISK SE-lO 



TABLE B.15.14 

INHALATION OF PARTICULATES - SHRFACE SOTL 
EXCAVATION WORKER 

SITE 15, OPERABLE UNIT 5 
NAS, CECIL FIELD 

NONCARCINOGENIC EFFECTS 

INORGAMCOR SOIL 

COMPO~"l) ORGANIC' CONCENTRATION 

nehzo(a)anth~cene 

Benzo(ll)pyrene 

Bcnzo(b)fluoranthcnc 

Benzo(k)f1uoranthcne 

Carbazole 

Chryscnc 

Dlhenzo(a,h)anthracene 

Indeno(l.l,3-cd)pynne 

Benzo(g,h,i)perylcne 

Fluoranthehl'! 

PhenantlU"ehe 

Pyrene 

Arsenic 

Antimony 

Lead 

TPH 

HMX 

ASS-Environmental Services, Inc. 
SURF _INH.xLS 
9/2/97 

liO 

0 340000 

0 340000 
0 510000 
0 130000 

0 6600 
0 400000 
0 13000 

0 100000 
U 54000 
0 660000 

0 260000 
0 500000 
I 22 

I 74 
I 4200 
0 130000 

0 1100 

--

UNITS AIR INTAKE Ll'ffiALATION HAZARD 

CONCENTRATION (mglkg-d.y) RID QUOTIENT 

(m,/m') (mglkg-d,y) 

uglkg 2.74E-07 6.4E-09 ND 

uglkg 2.74E-07 6.4E-09 ND 
uglkg 4.llE-07 9.7E-09 ND 
uglkg 1.0SE-07 2.SE-09 ND 

uglkg S.32E-09 l.2E-1O ND 
uglkg 3.23E-07 7.6E-09 ND 
uglkg l.OSE-08 2.SE-IO ND 

uglkg 8.06E-08 l.9E-09 ND 
uglkg 4.3SE-08 l.OE-09 ND 
uglkg 5.32E-07 l.2E-08 ND 

uglkg 2.lOE-07 4.9E-09 ND 
uglkg 4.03E-07 9.5E-09 ND 
mglkg l.77E-08 4.2E-IO ND 
mglkg 5.97E-08 l.4E-09 ND 
mglkg 3.39E-06 8.0E-08 ND 

uglkg l.05E-07 2.5E-09 ND 
uglkg 8.87E-1O 2.lE-1J ND 

SUMMARY HAZARD INDEX OE-t{)O 





TABLE B.tS.iS 

DIRECT CONTACTWITlI AND INCIDENTAL INGESTION OF SUBSURFACE SOIL 
EXCAVATION WORKER 
SITE tS, OPERABLE UNIT 5 
NAS, CECIL FIELD 

EXPOSURE PARAMElERS 

PARAMETER SYMBOL VALtiI UNITS 

CONct",NTIIATION SOIL CS cherrucal.speclll.c cherrucII1-~pect.fic 

INGI:STIONJUU: IR 480 rnrI""y 
nu.cnON ING .. ..sTJ'.l} FI 100% miltieM 
ADHIlUNCJ:TACfOIl. AF I mglcm'-even! 
.us<)lt1'nONDl.ACT10N ABS cllcmical-speClfic unitless 
Sutt:.-ACI: AREA J:X1'OSJ:JI SA 5,750 on' 
DOSI:AJI.~ORBJ:D rJ".II.J:n:NT DA.... cherru<."'II1-specdic rngIcmL -event 

CONVU:SION I'ACTOIt CF 100E-09 kgI", 
CO~IONI'ACTOIt CF 100E·06 kglmg 

1I0DYYrl"IGIl' BW 70 kg 
J:J!1'OSIIJlJ: nJ:QUr.NCY EF 30 &.yN'year [1] 
J:X1'OSIIJIJ: JlUIlATlON ED 1 y~ars 

.l.WIlAGINGTIlIU. 

CJ.NcrR AT 70 y'~ 

NONCJ.NCU AT 1 y~an 
[1] Uruts for exposure frequ~ncy ar~ ~vents!y~ar ir. the calculatIOn of the derm.a\J.y absorbed dosc 

USEPA. 1991 HIlffiM He!llth EVI!.i1.Lilllon Manual. Supplement!ll. Guidance "StandMd Def<:lult Exposme FactoI'l". 

OSWER Du-ecb.vc 9285 6-03 
USEPA, 1992 Denru!J. Ex~ure AMeMm~nt: PrinClpiel! and AppliClltJom;, EPN60018-91/011B, January 1992 
USEPA. 1995 Supplemental GUldanoe to RAGS Regton IV, H\If\W\ Health Rl!Ik Assessment BuIlelm No 3 

"----

ABB-Enmonmental &rncelC, Inc 
SUBSOIL.XLS 
7/1~/97 

EQUATIONS 

SOURCE 

CANCER RISK = INTAKE (mglkg-d.y) I CANCER SLOPE FAC fOR (mglkg-d.y)"1 
USEPA, 1995 
AMumptlon HAZARD QUOTIENT::: INTAKE (mglkg-d.y) f REFERENCE DOSE (mgfkg-day) 
USEPA, 1995 
USEPA. 1995 
USEPA, 1992 

USEPA. 1992 

Organic conven!1on 

Inorgaruc cLlnve!~!Oll INTAKE-lNG[$TlON CSxIRxFhCFxEFxED 

USEPA,I991 BW I AT I 365 d.yslyr 
t\!sumptl.on 

USEPA.I991 

!NT AKE-nDlMAL::: DAevcnt x SA x EF X ED 
USEP;\, 1991 BW xAT I 365 d.yslyr 
USEPA,I991 

Where: 
DA._::: CSyAFyABSyCF 

Note: For noncarcinogenic eN'ecu, AT = ED 



TABLE B.15.15 

DIRECT CONTACTWTTH AND INCIDENTAL INGESTION OF SUBSURFACE SOIL 
EXCAVATION WORKER 
SITE 15, OPERABLE UNIT S 
NA."i, CECIL FIELD 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL UNITS 

COMPOUND ORGANIC CONCr.NTRATlON 
VO 

B"n~o{.).llthncell" 0 10700 uglkg 
BellZo(lI)pyrene 0 10500 uglkg 
Benzo(b)nuol'1lnthene 0 17000 ug'1.g 
Beru:o{k)nuoranthene 0 3800 ug'1.g 
Chrysene 0 11000 uglkg 
DlbellZo(a,h ).ntkneeD" 0 930 ug'1.g 
tndeno(l;l,l-cd)pyrene 0 2800 \lg/kg 

INTAKX 
INGISTlON 

(m~ik~-d,,)') 

8.6E-08 
8.5E-08 
1.4E-07 
3.1E-08 
89£-08 
7.5E-09 
2.3E-08 

SUMMARY CANCER RISK 
[1] USEPA Region IV ,;mdancc spect.fies .b50rpb.on racto~ of 1% for OrpIllCli ood 0 l~. for lllOrgMllC! (Nowmbcr 1995), 
[2] C!!l.(;ulated from ond CSFs 
~ot cvaluated ___ 

ABB-EnwClt1ITlental Servioes, Inc. 
SUBSOIL.XLS 
7/15197 

ORAL 
en 

(m~i1<~_d.~yr' 

7.3E-01 
7.3E+00 
7.3E-01 
7.3E-02 
7.3E-03 
7.3E+00 
7.3E-Ol 

CANCER RISK DIRMAL INTAKE D<RMAL CANCJ:RRISK TOTAL 

INGISTION ADSlt1 D .. MAL CSJ" [I] D<RMAL CANCIR 

(m,~-d.y) (mclke-lI.y) 1 RISK 

6.3E-08 0.01 1.0E-08 8.0E-01 8.3E-09 7.1E-08 
6.2E-07 0.01 1.0E-08 8.0E+00 8.1E-08 7.0E-07 
1.0E-07 0.01 1.6E-08 8.0E-01 I.3E-08 1.1E-07 
2.2E-09 0.01 3.7E-09 8.0E-02 2.9E-10 2.5E-09 
6.5E-1O 0.01 1.1E-08 8.0E-03 8.5E-11 7.3E-1O 
5.5E-08 0.01 9.0E-I0 8.0E+OO 7.2E-09 6.2E-08 
1.6E-08 0.01 2.7E-09 8.0E-01 2.2E-09 1.9E-08 

9E 07 1E-07 lE-06 



TABLE B.1S.1S 

DIRECT CONTACT WITII AND INCIDENTAL INGESTION 01' SII}'ISIJRFACE SOIL 
EXCAVATION WORKER 
SITE 15, OPERAIlLE UNIT 5 
NAS, CECIL FIELD 

NONCARCINOGENIC EFFECTS 

INORGANIC OR SOIL UNITS 

COMPOUND ORGANIC CONCJ:NTRATlON 

UO 

8"'111:0(_ )antbrac"'n'" 0 10700 ug&g 
Ben.zl)(.)pynne 0 10500 ug&g 
Beru:o(h )Ruon.nth"'n~ 0 17000 ug&g 
B"'nl:o(k)Rq.ranth"'II'" 0 3800 ug&g 
Chrysenf 0 11000 ug&g 
Dlbenzo(.,h)anthn.cfne 0 930 uglkg 
Ind"'no(l.z,l-ed)p~n'" 0 2800 ugikg 
TPI! 0 47500 ug&g 

INTAKE 

INGI':STION 

(mcrq-day) 

6.0E-06 
5.9E-06 
9.6E-06 
2.IE-06 
62E-06 
52E-07 
1 GE-06 
27E-05 

SUMJ\fARY HAZARD INDEX 
(1) USEPA RegIOn IV gmdance ~peC\fies IIb~orpttD~ faclo\"ll of I % for organiC! and 0 1 ~~ for lllmpIllCll (No~mber 1995) 
[2J Cllkulilted from oal RITh 
~o dilt.a lI.va!lable --

ABB-EmlwIlffirni& S1:rY1ce!, lItc 

SUBSOIL.XLS 
7/15191 

ORAL HAZARD DJ!RMAI, TNTAKIL DJ:RMAL HAZARD TOtAL 

RID QUOTIJ:NT ABS III DJ:RMAL RID [21 QUOTIJ:NT HAZARD 

(m~-dlOy) INGJ:STJON (m!lk!-d.v) (m!lk!~dlV) DJ:RMAL QUOTlJ:NT 

ND 0.Q1 7.2E-07 ND 
NO 0.01 7.1E-07 ND 
ND 0.01 1.1E-06 ND 
ND 0.01 2.6E-07 NO 
NO 0.01 7.4E-07 ND 
ND 0.01 6.3E-08 ND 
ND 001 1.9E-07 ND 

3.0E-OI 89E-05 0.01 3.2E-06 0.27 1.2E·05 1.0E-04 

0.0001 0.0000] 0.000] 





TABLE B.15.16 

INHALATION OF PARTICULATES - SUBSURFACE SOIL 
EXCAVATION WORKER 
SITE 15, OPERABLE UNIT 5 
NAS, CECIL FIELD 

EXPOSURE PARAMETERS 

PARAMETER SYMBOL VALUE 

SOIL CONCunRATION C chenucal-specific 

PART. DnSSlON I'" Acroft PEF 12000000 
CONCrNIllATION AlR CA chenucal-specific 

Il'o"HALATION RAn IR 25 
80DYWDGlIT BW 70 
UPOsmu:; TIMI: ET 8 
DrPosmu:; 7Rl:QUUlCY EF 30 
I:XPOSURl: DUltATION ED I 
CONVllSION I'" ACTOR CF 0001 

ATIRAGING TIMI: 

emeD< AT 70 

NONCANcrn AT I 

[I) PEF hu been denved 1Il Ule rEF Appemhx (0 Uwreporl 

USEPA, 1991. Humall Ho:II.Ul EVlIluab.on Manual, Suppkrnc:ntal Gwd;m~e 

Stuldird Default Exposure Fac!ol"S; OSWER Duect!ve 9285§·O3 

UNITS SOURCE 
chenucal-

specific 

m'lkg sIte-specific value 

mgfm' 
m'/hour USEPA, 1995 

kg USEPA, 1991 

hours/day .Assumption 

dayslyear AssumptIOn 

Y'~ AsswnptlOn 

mgf"g Organics only 

Y'= USEPA, 1991 

Y'= USEPA, 1991 

USEPA. 1995 SupplelllenW Guiohnce 10 RAGS Re!rion IV, HWIlill H"lIl1h Rl51; A=51ll'!Jl1 BuIlelJn No 3 

ABS-Environmental Services, Inc. 
SUB_INH.XLS 
7/15/97 

EQUATIONS 

CANCER RISK= INTAKE (mglkc-tby) x INHALATION CANCER SLOPF FACTOR (mCfk&-day)·1 

I-IAZARD QUOTIENT = INTAKE (mE/kg-cb.,) I INHALATION REFERENCE DOSE (m&flq-tily) 

INTAKE:: CAxIRxETxEFxED 

BW x AT xl'S rh,sIyr 

Wbu"f: 

CA= CxCFx(lIPEF) 

Note: For lNIOOII"dnocenJ, AT "" ED. 
i 
I 
I 
I 
I 



TABLE B.15.16 

INHALATION OF PARTICULATES - SUBSURFACE, SOIL 
EXCAVATION WORKER 
SITE IS. OPERABLE UNIT 5 
NAS, CECIL FIELD 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL 

COMPOUND ORGANIC CONCENTRATION 

Benzo(a)anthrncene 

Bcmo(a)pyrt:ne 

Benzo(b)Ouonmthem: 

Bcnzo(k)fluoranthcllr: 

Chryllene 

Dibenzo(a,h)antltracene 

Indcno(l,2,J-cd)pyrene 

NE - not evaluated 

ABB-Environmental Services. Inc. 
SUB_INH.XLS 
7/15/87 

VO 

0 10700 
0 10500 
0 17000 
0 3800 
0 11000 
0 930 
0 2800 

UNITS 

uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 

All. INTAKE INHALATION CANCER 

CONCENTRATION (mglkg-tl.y) CSF RISK 

(m,/m') (mg!k<.d.y)"-! 

8.92E-07 3.0E-IO 3.IE-OI 9.3E-ll 
S.75E-07 2.9E-1O 3.lE+00 9.lE-lO 
1. 42E-06 4.8E-IO 3.IE-OI I.SE-lO 
3.17E-07 l.lE-IO 3.IE-02 3.3E-12 
9. 17E-07 3.lE-IO 3.lE-03 9.SE-13 
7.75E-08 2.6E-ll 3.IE+OO 8.1E-ll 
2.33E-07 7.8E-ll 3.IE-OI 2.4E-ll 

SUMMARY CANCER RISK lE-09 



TABLE B.15.16 

INHALATION OF PARTICULATES - SUBSURFACE SOIL 
EX CA V ATION WORKER 
SITE 15, OPERABLE UNIT 5 
NAS, CECIL FIELD 

NONCARCI]\OGENIC EFFEcTS 

mORCANICOR SOIL 

CO:MPOUND ORGANIC CONCENTRATION 

BI':DZo(a)anthraccnc 

Benzo(a)pyrl':n~ 

Benzo(b)fluonmthene 

Bf'I17.o(k)nuoranthene 

C.hrys~nf' 

Dibcnzo(a,h)anthracene 

Illdcno(l,2,3-cd)pyrenc 

TPII 

ND - no data available 

ABB-Environmental Services, Inc, 
SUB_INH.xLS 
7/15/97 

va 
0 10700 
0 10500 
0 17000 
0 3S00 
0 11000 
0 930 
0 2800 
0 47500 

--

UNITS AIR INTAKE INHALATION lIAZAlW 

CONCENTRATION (mg/kg-day) RID QUOTIENT 

(m./m') (m."",-d,,) 

uglkg g,92E-07 2.lE-OS ND 
uglkg g,75E-07 2, IE-OS ND 
uglkg 1.42E-06 DE-OS ND 
uglkg 3,17E-07 7.4E-09 ND 
uglkg 9_17E-07 2,2E-OS ND 
uglkg 7,7SE-08 I.SE-09 ND 
uglkg 2,33E-07 5.5E-09 ND 
uglkg 3_96E-06 9,3E-OS ND 

SUMMARY HAZARD INDEX OE+OO 
--





TABLE ItIS IR 

INGF~" nON OF GROUNDWATER AS DRINKING WATER (UNFILTERED SAMPLES) 

elmn RESIDENT 

SITE 15, OPERAnl.E UNIT 5 
N;\. ... CECIL FIELD 

EXPOSURE PARAMETERS 

PARAMETER 

COi'!CENl RAl ION WATER 

INGESTION RATE 

BOTlY WF\(~IIT 

('ONYERSION FACTOR 

EXPOSURE FREQUENCV 

EXPOSURE DliR UION 

AvERAGING TIME 

CANCER 
NON CANCER 

SYMBOL 

cw 
lR 
ow 
CF 
EF 
ED 

Al 
AT 

US[PA, 1991 I!um~ Health £Y1IluatJoll /Y~anu.al, Supplemental Guuiance 

'SllIndard Ikf.ult Exposure FlctOrs', OSWER Qu-ectiv", 92!l3 6·03. 

VALUE 

ch~mlcal·5p<:dfic 

1 
l' 

0001 

350 

6 

70 , 

user A, 199~ Region IV Supplemental Gud.lnce \0 RAGS, Bulletill No 3, NQv~mber. 

UNITS 

1I1!/hler 

hl~rs/day 

kg 

mgfug 

daysfyeu 

yeM~ 

Y'~ 

Y'~ 

.'INC; 

SOURCE 

CANCER Rl.'iK '" lNTAKE (mlJ'kg·""Y) J; CANCER SI,OrEFACTOR (m~C·lby)---1 
USEr!\, 199~ 

USEr!\, 1991 HAZARD QliOTlFNT::: INTAKE (mgfk~.d~y) I RF.FERENCE DOSE (rn~t·dll,.J 

t)SEPA,1991 

USEPA, 1991 INTAKE'" CW-.:IR-.:EFxEDxCF 

BW x AT x 16~ u,.lfynr 

USEPA,I991 

USEPA, 1991 

I'll."': F ... rIOlW::I.rrln0lfD.!cdfKl., AT,. ED. 

PRgC I 



CRGWING 

TABLI?, D.1S.1S 

INGESTIoN OF GROUNDWATER AS DRINKING WATER (UNFILl ERED SAMPLES) 

CIIlLD RESIDENT 

SITE 15, OPERABLE UNIT 5 

NAS CECIL F!F.LD 

CARCINOGENIC EFFECTS 

COl\1I'QUND 

bis(l-Elhylh n) I )phlh.l.te 

4,4-UDO 

4,4-UOF. 

4,4-DDT 

Ikl')lIium 

ND - No Da!.a 

WATER 

CONCF..NTRAnoN 

32.9 

0.029 

0.06 

0034 

I 

- -

UNITS 

uglL 

IIg/L 

uglL 

ugfL 

u<iL 

- --

INTAKE CANCF.R SLOl'E 

INGESnON FACTOR 

(ms~d.,) (m~d·,r-l 

I ~E-(}1 1.4F.-Ol 

16E-07 1.4E·Ol 

] 3E-07 34E·OI 

19E-07 3.04E-01 

55E-06 4.3E-titO 

TOTAL CANCER RISK 

-- --- --- --- - -

rag!:: 1 

cANCER RiSK 

INGESTION 

25E-06 

38E-08 

lIE-07 

63E-08' 

24E.·05 

3E-05 

-



L;t< u 

TABLE ll.lS.18 

INGESTIoN OF GROUNDWATER AS DRINKING WATER (UNFILTERED SAMPLES) 

CHILD RESIDENT 

SITE 15, OPERAULE UNIT 5 

NAS CECIL FIELD 

NONCARCINOGENIC EFFECTS 

COMPOUND 

bis(Z· Eth) Ihexyl)rhlhlllate 

4,4-1l0D 

4,4-DIJE 

",,4-DIJ r 
Aluminum 

Antimony 

nct)'lIlum 

Iron 

lh1lihulIl 

lillX 

WATER l'NUS 

CONCENTRATION 

329 llGILITER 

0029 UGILITER 

006 UGIUTER 

0034 Uan"IIER 

427 UGILITER 

22 UGlLlTER 

1 llGlLlTER 

1750 UG/LiTER 

" ValLI fER 

024 UolLITER 

INlAKE REFF.RENCE 

INGES110N DOSE 

(m<ikl<.d.y) (m<i1<l<·d.y) 

21E·03 20E·02 

19E-06 NO 

3 8E"06 ND 

22E-06 50E-04 

21E-02 10EI-00 

14E-04 40E-04 

64£-05 50E-03 

1IE·OI 30E-OI 

3 3E-04 8.0E-05 

1.5E-05 ND 

TOTAL llAZARD INDEX 

Page I 

HAZARD 

QUOTIENT 

lNG£."iTION 

liE-OJ 

43E-03 

21E-02 

35E-Ol 

I.3E-02 

31E-ot 

42E+00 

5 





TABLE B.lS.l' 

LNGESTION OF AND DIRECT CONTACT WITII SURFACE WATER 
ADULT RESIDENT - WADING 
SITE 15, OrERAllLE UNIT 
NAS, CECIL FIELD 

FXPOSlJR'F. PARAMETERS 

IR 
SA 
EV 
BW 

0026 hters/day 
5,750 om2 

1 events/day 
70 kg 

PER EVENT DA~v'!Jlt clwlUlcal-speclfic mglcm2_event 

TIME 
CANCER 

NONCANCER 

ABB-Envrronmenlal SerYlces, Ille 
7/16197 

ET 26 
EF 100 

ED " PCevenl chenucal-speufic 

1989 

AT 70 

AT 24 
CFI 0001 

'Standard Default Exposw-e Pi1:nil!lel~r~' 
EPN60018-9i/OiIB 

hoU!5lday 
days/year 

Y'= 
cm/evt:llt 

YOlli 

yo= 

EQUATIONS 

CANCI:.RRiSK - INTAKE \11l&1Iq:,d.y) x C'ANCERSLOPE FACTOR (mtlkt.dlyj-l 

HAURD QUOTIENT - INTAKE (1n~''kc-d.y)!RF.FERF.NCE DOSE (mclkl-dIY) 

INTAK£.INGESTION- cw 1111.1 EFI ED 1 CFI 

BW1 AT:I: 3'5 dlY5lyr 

INTAKE-DERMAL _ pAm'"ll EVI EF I EI2l.SA 

ATx BWIJ6~<bysf)'r 

\Vb."': 
DAevenl -PCev~l\lx CWI cn ~ CFl 

N<>Ie: For nm.e.rdnacettk dl"ecU, AT - ED. 

SW __ I MPL XLS 



TABU: B.15.19 

INGESTION m' AND DIRECT CONT ACl WIT1I SURFACE WATEK 

ADULl RESIDENT - WADING 

SITE 15, OPER .... BLE UNIT 

NAS, CECIL FIELD 

CARCINOGENIC EFFECTS 

WATER 

COMPOUND CONCEtrrRATiON 

Arsenic I 12 

Lead I 400 

UNlIS 

ug/L 

uglL 

It"TAKE ORAT. CANCER INTAKE 

INGESTION CSFPl '"'K PCIcYENTPl DERMAL 

(mt!l.:·dIY) ("'eikt·dly)~-1 INGESTION (cm/evml) (mtlkr:-dl ) 

42E-07 1 5 6.3E-07 0.0026 2.4E-07 

1.4E-05 ND 00026 8.0E-06 

SUMMARY CANCER RISK 6E-07 

[11 RelatJ.ve potency factors wrn: applied to th~ CSFs !lfcarrulOlleru~ PAIls RelatlV~ pok:n~y facto[5 are derived m "GUldanc~ [Qr Quantllab.ve Risk A<;5essnlenl ofPo\ycychc AromatIc Hydrocarbons,' USEi'A, 1993 

[21 'Ilu5 chmucal-sp~C\fic value 15 ~alculated m T .. bleB 1523 oflius ap~mhx. 

[3) Calculated from on! CSps 

NO = no data. av:ulable 

ABB-Envuornllcrltal S=,~::s, Inc 

1/16/97 

- - - - - - - - -

DERMAL tAN"CER TOTAL 

CSF II, 31 ,"'K CANCER 

(Illtike.-di )'-1 DERMAL RISK 

I.5 3.6E-07 9.9E-07 

ND 

4E 07 lE-06 

SW_TMI'L XI.S 



TABLE B.15.19 

INGESTION OF AND DIRECT CONTACT 'W1TIr SURFACE WA1ER 
ADULT RESIDENT - WADING 
SITE 15, OPERABLE UNIT 
NAS, CECIL FnU,D 

NONCARCINOCENIC EFFECTs 

WAfER 
COMPOUND CONCENTRATION 

1,3,5-T rlnltnbenzene 0 

J-NItrQtoluene 0 

4-Nltrotoluene 0 

TETRVL 0 

Aluminum [ 

Anenle [ 

[roo [ 

Lnd [ 

Vanadium [ 

TPH 0 

11111m chemlcal-speclfic v<ilu~ IS calculated ill Tahle B 1523 oftlus appmilix 
[2J Calculated from on.! RfDs 
ND=no data a,<L1.l .. blc 

ABB-EmlIonmental Services, Inc 
7/16/97 

6.73 
".95 

.. '" 
11.4 

'" 12 

19110 

'" '.J 
'DO 

UNITS INTAKE ORAL 

INGESTION RID 
(rnl:~-dl}) (rnl''4 ~·Y) 

uglL 6 8'E~07 5.0E~05 

ugiL 5.0E~07 1.0E-02 
ugiL 4.7E-06 1.0E-02 
ugiL 1.9E~06 1.0E-02 
ugIL 6.6E~05 1.0E+00 
ugiL 1.2E~06 3.0E-04 
uglL 2.0E~04 30E-Oi 
ugIL 4.1E-05 ND 
ugIL 3.4£-07 7.0E-03 
IlgtL 6.1£-05 3.0£-02 

SUMMARY HAZARD INDEX 

HAZARD INTAKE DERJI,tAL l-IAZARD TOTAL 
QUOTIENT PCEVEN1[1] DERMAL RID[!] QUOliENT IIAZARD 
INGESTION (em/event) (rn lkC-d. ) {m(llc(-dl )h.l DERr.tAL QUOTIENT 

1.4£-02 1.9E-03 29£-07 ND 1.4E 02 
5.0E~05 ND ND 5.0E-05 
4.7E~04 ND ND 4.7E~04 

1.9E~04 ND ND 1.9E~04 

6.6E~05 2.6E~03 3.8'E~05 0.2 1.9E~04 2.6E~04 

4.1E~03 2,6E-03 7.0E~07 0.00029 2.4£-03 6 5E~03 
6.7£-04 2.6E-03 1.2E-04 0.006 1.9E~02 2.0E-02 

2.6E-03 2.3£-05 ND 
48'E-05 2.6E-03 1.9E·07 0.00021 9.2E·04 9.7E-04 
2.0E-03 2.9E+OO 3.9E·02 0.027 14E+OO 1.4E+OO 

2E-02 IE+OO lE+OO 

SW_TMPL XLS 





TAULE B.15.20 

INGESTION OF AND DIRECT CONTAcrwlnl SURFAC!i: WATER 

ADUJJ r TRESPASSER. WADING 

SITE l!i, OPERABLE lINIT 

NAS, CECIL FIELD 

EXI'O<;:\IIH' f'ARAMETH{S 

rARAMETER SYMBOL 

cONCENTRAlluN WATER CW 

INGESTION JUTE [11 IR 

SURFACE AREA [1) SA 

EVENT FREQUENCY EV 

BODYWEIGIH RW 

DOSE AB~ORHED PER EVENT DA,_ 

ExPOSURE TIME IT 

EXI'OSURE FREQUENCY EF 

ExPOSIIRE DURATION ED 

DIH1JSION DEPTII Pl.R EVENT PC_ 

AHIl\C1N(i TIME 

('ANCER AT 

NONCAmER AT 

(ONVERSION FACiOR CF! 

CONVERSION FACtOR CF> 

II Ing~5\lOn Kat~ - 0 0261/day 10 mlihour x 2 6 hour'il'day x 0 001 liml 

III Sllrrac~ .u::a a:,sum:s lo .... etlcg" hands, ind fc~ ar~ ~x[.Jo~ed 

PI PC,,_l~ calcul~ted per Dermal Gllldanc~ AppendLx to \hi.o; report 

USCPA,1989 Exposure rddor~ Handbo(Jk, EPN60018·goI043, May 199Q 

VALUE 

chanlcal"peclfic 
0026 

'i,750 

1 
70 

ch~mlcil'5peclfic 

26 

" 20 

chemlcal.speclfic 

70 

20 

0001 

0001 

USEPA, 1991 HLUTIan Health Evalu..tlOn MaJlu.al. Supplano:ntal Gllldance "Stmdard DelimIt Exp05U!e Parameters", 

USEPA, 1 'l'}2 DI!TII1a! Exposure Asses~menl Pru\etp[1"::1 and Appilclhoru; EPA/600/8·9IfOI IB 

USEPA,1995 Supp!emenW Gllldance 10 RAGS ReIWn 4 BulIetrns, BlllletmNo 3 Novem~ 1995 

ABB·EnvJ.{orunenW Serv\cK, Inc 

llf5/c6 

EQUATIONS 

UNHS SOURCE 

ugll.!ter t'ANr F.R RISK - INTAKE (mrJIlf·d.y)' CANCER SLOP F FACTOR (m~iIII-dI)') 1 

Ltkr-v'day USEPA, \9Q5 

om' USEPA,1992 

evt;l\l>iday k'LUTIpMn IIA7.ARD QUOllENT - INTAKE (rnCo1tf:-d.oy) I REFERENCEVOSE (mci\<t-dlyJ 

kg USEP.A. 1901 

nlg/cm'.~venl Calclllal~d 

hour~day A5swnpuon 

dayVy~ar MsUmpllon INTAKE-ING[.·;nON - !J£.1.1R.l EEI:P I eEl 

Y'~ A3sUinplion RWIATlj6~dlyllyT 

cm!event [31 

Y'~ USEPA,Ig<)1 INTAKE-DERMAL - DA-,,' tv J Ef I ED, M 

years AssumptIOn AT1~WI]'Sd.oy""'" 

mw"" 
lit~fcml 

v,,,,.re: 

DA...-o - PC- l CW l CFll en 

"'''" For lIOocorrinOCr:nJc e'kct .. AT - EO. I 

SW. ThIP! XLS 



fABLE 8.15.1:0 

INGES1l0N OF AND DIREl.1 CONTACTWlnl SURFACE WATER 

ADUiJI [RESI'ASSER_WADING 

SITE I~, OPERABLE UNIT 

NMi, CECIL FIELD 

CARCINOGENIC EH ~CT'" 

INORGANIC OR WATER 

COMPOUND DRGAMC CONCENIlUTION 

vo 

Arsenic 1 
Lead 1 

[I J nus chem1ca/-spec1fic valu~ IS calculated m Table B 15:23 O[thlS appendix 

[1[ Ca!culat~d from ora..! CSFs 
NE =no] evaiuliled 

ABB-Envuonmental ServJccs, Inc 

1115196 

12 
275 

UNITS iNTAKE ORAL 

tNGESflON m 
-~") 

mgtkg 1 6E-07 l.l 

mg'kg 3 6E-06 ND 

SUMMARY CANCER RISK 

- - - - - -

CANCER INTAKE f1F;Jt"'tAL CANCER TOlAL 

.,,. FeEVENT!l] DERMAL o;F\1] RISK CANCER 

INGESTIoN (mM<!:-dl1 n"IMAL .,,, 
2.4E-07 o OU26 90E-08 l.S 1 4E-07 3.7E-07 

o OU26 2.1E-06 ND 

lE 07 IE:07 4E-07 

- - - - - - - - - - - - -

SW_TMPL XLS 



TAIl"'~ fJ.1:'i.2tl 

INGES1ION OF AND DIRECT corn ACT WInl SURFACE WATER 

AnULT TRESPA,-';'SFR.WADINC 

SnF.I~, OPERABLE UNIT 

NAS, CECIL nU,D 

NONCARCINOGENIC EFFECfS 

INORGANIC OR WATER 

COMl"OUMJ O~GANIC CONCf.i'(IUTION 

uo 

1,3,5-Trinilro!Jenzc;nc 0 611 

3-Nilrololucnc 0 4.95 

4-NitroLoluenc 0 46.1 

TETRYL 0 184 

Alummum I 
6.19 

MellIe I 12 

Imn 
I 1980 

Lead I 275 

Van"dl\lm I 
3.3 

TPH 0 600 

11111u~ ClimllCal spl".Cllic valu~ is calculated lf1 Talot. B 15 23 ,,[nus appendIX 

12} Caklllal~d from oral RIDs 

ND = no d~ta; lv;ulabl~ 

ABB-Er1\1U"Ollffi~!l\.oI. S~[VJce:s, inc 

ill~!96 

- - .-

UNITS lI'ITAK£ ORAL 

INGESTION RID 

_"""'<'11 """,d.!! 

ugik, 31E-07 NO 

uglkg 23E-07 NO 

ugtkg 2.IE-06 NO 

ugikg 8.4E-01 001 

mglkg 3.0£-05 I 

mglkg 5.5£-07 00003 

mglkg 9 IE-OS 03 

mgikg UE·05 NO 

mgikg 1.5E-07 0.007 

ugik, 2.1E-OS 0.03 

SUMMARY HAZAIUJ INDEX 

- -- -- -- -- --------

HAZARD INT AKE DEJU,lAL HAZ-"'" TorAI. 

QUOTIF.NT I'CEVEN1111 DER.!'dAL RID 01 QUOllENT HAZARD 

INGESTION (ClIlf~vmtL 
__ <'1) 

_"""'<'II DF.R.MAL .QUOTIENT 

o Otl384 2.6E..{)7 NO 

NO NO 

NO NO 

8 4£-05 NO NO 8.4F.-05 

:3 DE-OS 00026 1.1£-05 0.2 8.5E-05 1.2E-04 

1.8E-03 00026 32£-07 000029 1.IE-03 2.9E-03 

3 OE-04 00026 5.2E-05 0006 S.1E-O) 9.0E-03 

00026 1.2E·06 NO 

22E-05 0.0026 8.7£-08 0.00021 4.IE-04 4AE·o,t 

9.2£-04 2.89 1.8£-02 0021 6.SE-OI 6.5E-Ol 

3E 03 
7E 01 7E-Ol 

-

sw _Th-\!,L XLS 
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TABLE B.15.21 

INGF,STION OF AND DIRECT CONTACT WITH SURF AC~ WATER 
CHILD RESWENT _ WADING 
SITE 15, OPERABLE UMT 
NAS, CEf'TL ll"fF.Ln 

EJI."POSURF. PARAMETERS 

PARAMETER 
CONct:KrRATIoN WATER 

INGt:ffiUNRAU:(I] 

AGE-SPECIFIC SURl'-ACE AREA [2] 

r.vIJ'.TFlUQUrnCY 

HODYWI:IGHf 

DOSE A1ISORBED PER [.YTJ'<--r 

L'\"POSlJR[ FREQlJENCY 

r.:\."POSURL DURATION 

AGl.-WI:IGIITZD SURFACE All.J'..A III 

DJFFUSIONDU'TIl Pl:R l:VENT [~J 

AVERAGING T1ML 

CANCrn 
N(INCANCER 

CONVl:RSION FAt-lOR 

C ONYERSION FACTOR 

[IJ Ingeltwn Rate o 13 lIday 50 rn1ll\ourx 2 6 hOUllfday X 0 001 1Iml 

[2J Surface arCll anume. 10""'''1: kg!!, hands, and feet lin exposed 
[3J Age-w",ghtcd, body "",e~t norm>illzed .urflce area 
[4J PC .... c.lcnlated per the DelTllal Gu"lance lppendlx to Ilu, rrporl 

USEPA, 1989 Exporure Fad"!. Handbook, r:PAJ600i8-8~fO~" May 1989 

SYMBOL VALUE 
CW chenl1ou-,pe"lfic 
IR 013 
SA .!l~-"pecllic 

EV I 
BW 13 

DA..,. chem,col-.peclfic 

" 100 
EO 6 

SAnr/adJ '" rc~ chemlcol-rpcct!lc 

A1 " AT 6 
eFr 0001 

CF2 0001 

USEPA, 1991 Human Heol~l Evolultion Manu;U, Supplemental GllIdance "St-nd.,-d Dd",J.!t Exporure Pnrame!en", 
USI:PA, r 992 Dermal Expo.me A .... mnenl Pnnc!pl .. ,md Apphcl.tionr, [rN600f8_'ljfQj J B 

AD13-EnVlIoruncnW SCrYlc~, Inc 
7/16f97 

EQUATIONS 

UNITS SOURCE 

Ug/utcf CANCERRlSK- INTAKE (n'l-lkJ-do)')X CANC£R ~T.oPE FACTOR (nJ.ll1:, doy) 1 

hlewday U.'>EPA,1995 
om' lJSEPA,1989 

eventJIday A .. nmptlon 'IIAZARll QIJOTITNT- INTAKE (mJll<,-~.,) fR1:n:RENCE DO~r. (mllkl_d.y) 

" USEPA,199\ 
m~cm2-ev.nl C"kulalcd 

clayo/year A .. umpl:!on INTAK£..lNGESTION- L"WJIRXU1[DICFI 
yea,.. Anumption lIW"-ATd6~d.yofyr 

cm'-JlTfk~ Calc-uMed per USEP1\. 1992 

em/even! C.kulatcc1 per USEPA, 1992 

Y'~ lJSEPA,1991 INrAf.::E-Dl:R.\iAL- i!6..-' IT, [frSrtnrfldl 
yea,... Anumpllon AI'J<J6~"'JI1I)T 

mg/ug 

hter!cm1 

Wh .... : 
SAnJ/odJ- s ... ,(SAr!:D/BW) 

D~- pc:.....xCWl:CnJ<CFl 

Not.: F~rnonc ... <ino,.nk dr.cu, AT- ED. 

SW TMPl Xl S 



TABLE B.IS.21 

INGESTiON OF AND DIRECT CONTACT WITH SIJRJo'ACl: WATER 
CHILD RESIDENT _ WADING 
SITE IS, OPERABLE UNIT 
NAS, CECIL nELD 

CARCINOGENIC EFFECT'> 

COMPOUND CONCI:N1RATlON 

CSF. 

Al3D·r:n~"}IOIUllO'flt:aI SerYlcn, Inc 
7/16f97 

400 

c" PCf:Vl:NT [1] CS," [2l 

S.IE-OS ND 00026 3.IE-06 ND 

~W_1Mi'LXLS 



TADLE D.15.21 

Il'iGEST[ON 01' Ai'iD DIRECT CONTACT WITH SURFACE WATER 
CHILD RESIDENT - WADING 
SITE 15, OPERABLE UNIT 
NAS, CECIL FI~LD 

NONCARCINOGENIC EFFECTS 

COMPOUl'lD ORGAl'IIC I CONCI:NlRAllU!'i 

RID. 

ABB·EnYUonmental :>efV1ce9, Inc 
7/16/97 

4.95 
46.1 
IR.4 
649 

12 
1980 
400 
3.3 
600 

I ll'lGEHTON Rro 
M') mml-du) 

,E-05 5.0E-05 
ugiL 1.2E-05 1.0E-02 
ugiL 1 lE-04 1.0E-02 
ugiL 44E-05 1.0E-02 
ugiL 1 5E-03 10E+00 
ugiL 28E-05 3 OE-04 
ugiL 47E-03 3 OE-Ol 
ugiL 95E-04 ND 
ugiL 78E-06 70E-03 
u<tIL 1 4E-03 3 OE-02 

QUOllI:NT I'CI:VFNT [11 

IN&[,'illUN cml.v.n(j m fk _110 (81 Ik·" nFJU.{AL QU01U'Nr 

3.2£-01 1.9E-03 4.5E-07 ND 3.2E-Ol 
1 2E-03 ND ND 1.2E-03 
I.1E-02 ND ND l.lE-02 
4.4E-03 ND ND ·cUE-03 
1 5E-03 26E-03 5.9E-05 20E-OJ 3.0E-04 l.SE-03 
95E-02 26E-03 l1E-06 29E-04 3 8E-03 9.9E-02 
1 6E-02 26E-03 1.8E-04 60E-03 3.0E-02 4.6E-02 

26E-03 3.6E-05 ND 
1.1E-03 2.6£-03 3.0E-07 2.1E-04 1.4E-03 2.5E-03 
4.7E-02 2.9E+OO 6.1E-02 27E-02 2,2E+OO 2.3E+OO 

SW TMl'LXLS 
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TABLED 1522 

INGESTION OF AND DIRECT CON fACT WITII SURFACE WATER 
ADOLESCENT TRESPASSER- WADING 
MTE IS, OPERABLE UNIT 
NAS, CECIL FIELD 

EXPOSURE PARAMETERS 

PARAMF-n~R 

I~ONCf.NIRATIONWATJ:R 
INGI:STIONRATI [1] 

AG!:-Si'ECIFIC SURFACEAR!'.A [2] 
I:VI:N"I FREQUENCY 

BODYV.E1GHf 

DOSI: A~"'ORBl:1l P"ER EV£NT 

EXPOSUREFREQu~CY 

EXPO~uru: DURATION 

AG!:-WLlGln'.W SURFACE A1lU [31 
DIFFUSION Dl:PIR rrR '[V£NT [~1 

AVERAGING TIM!: 

CANCER 

NONCANCI:R 

CONVERSJONFACTOR 

CONV!:RSIONFAC:rOR 

[l]ln,sertlon RAle o 026 lId.y 10 mlfhour x 2 6 houn/day x O.OOllfml 

[2] Surflce arel urom~.lo"er lev, hand., and reet are eXIX',~d 
[]] Age·weIghted, lxldy we,,,,,t nOnIlshzerl.urface arel 

[4] PC..,... calculated per the Derm..! GmrUoncc append:x to t!w: report 

USEP!\, 1989 E:qoolure Facto", HUldbook, CPN600f8·8qfO~3, May \ 989 

SYMDOL VALUE 
ow chemIcaJ."'Jl~Cllic 

IR 0026 
SA age·,pcclfic 

EV I 
DW " DA._ chL'ITllCai-opCClfic 

EF " ED 10 
SlIswfadj Ion 

PC._ ch~IJUcal·'Jlecllic 

AT 70 
AT 10 
eFI 0001 

CC2 0001 

USCPA, 1991 Human Health EvaiWl.l1on Manual, Supplemental GLUla"CC "Standard Default Expal\lI"e Pan\metcr~", 
USCPA, 1992 Dennal Exporure Ai.!emnent" PnnC1ple. and Al'l,!,,,,,b.on., EPAf600!g·91/0!IB 

-

ABB·EIIYJIOllmCUW Sel"o1CCg, Inc 
7/16/97 

-

EQUATIONS 

UNITS SOURCt~ 

uglblcr CANCI:Rru'>K - INTAKE (1nCik&.<hy) x CANCI:R SLOPE FACTOR (mal1<a.<by) I 
hleafday USEPA, 1995 

=' llSEPA, 1989 
evenllfday Anuml'\ion 'HAZARD QUOTIrnT- INTAKI: (""'q .... y) IRJ"FfRmCI: DOSI: (mIJ\c,l·dIY) .. USEPA, 1995 

m~cm'·evmi Colculaled 

d.)oIyEar AHumphon I1',TAK&ING[SllON- cwxm!FflfD;cfl 

yean lISEPA, 1995 BWxAT1]~~d..y,})'I" 

cm'.yr/l:g Calculat"d [IL.,-USEPA, 1992 

em/evenl Calculaled per lJSEPA, 1992 

Y'~ U<;EPA,1991 INTAK[,.DER\.lAL- po ....... x [VI U' I SA.w/ld! 

yean LJSEPA,1995 ATx JIi"!'j dIY.r,.. 

mgfug 

lJier!cm' 

WI,","., 

..," ..... '.dJ- S<mI(SAxEDf1lW) 
DA..-- pc...-xcwxCi'"lxCn 

N~t., J'orIlOl\<Olrcmol"'* .rr.d.., AT- rD. 

,W_TMPL XLS 



TADLERIS_21 

INGESTION O~' AND DIRECT CONTACT WITH SURFACE WATER 

ADOLESCENT TRESPA..<;~ER WADING 

SJ J E 1~, OFF-RADLE UNIT 

NAS, CECIL FIELD 

CARCINOGENIC EFrl:CTS 

ll'IORGAI'llCOR WA'lfR 

COMPOUND ORGAA1C CONC£NIRATION 

LO 

Arseruc 
, 

Lead I 

[I J TIu, ~hHTllcll-ove~lfic v.!ue hu been calcul .. led m T .. bIe B_1S 23 ofthlJ t.ppendu< 

[2J Calcul .. ted from oral eSPI 
ND = no data .. valiable_ 

ABB-EnVlronnumllll SeIVlc~', Inc 

7/16/97 

12 
400 

Ul\Tl' INTAKE ORAL 

iNGESTION '" 
(mm,_d. 

ugIL 1.2E~07 1 5 

ugIL 4 lE-06 ND 

SUMMARY CANCER RISK 

CANCER INTAKE DERMAL CANCER TOfAL 

RISK PCEVJ:NT [II DERMAL CSFllj Ills/( CANcrR 

INGESTION ''''''''~''>l 
DlRMAL R"" 

1 8E-07 0.0026 5_6E-08 1.5 IUE-08 2_ 7E-07 

00026 1.9E-06 ND 

lE_07 SE-08 3E-07 

SVI _TMPL XLS 



TADLE D.lS.:l::l: 

INGESTION OF AND DIRECT CONTACT WITH SIlR~'ACE WATI!:R 

ADOLESCENT TRESPASSER· WADING 
SITE 15, OPERABLE UNIT 
NAS, CECIL FIELD 

NONCARCINOGENIC EFFECTS 

INORG ..... NlC OR WATER 

COMPOUl'1D ORlOAN1C CONCENTRATION 

"" 1,3,5. TrirulrobellLene 0 
3-Nilrololuene 0 
4·Nitroloiuene 0 
TETRYL 0 
Aluminum 1 
Arsenic 1 
1m. 1 
Le,d 1 
Vanadium 1 
11'H 0 

[1] nu. cherrucollpecific v.Jue h1l$ been calculaled ill T8bIu B 15 23 ofth!.! appendIx 
[2] C&!cullted from oral RID. 
ND = no data lvutl~ble 

ABB·EnVlfonm.nl1li ServiLe., III~ 
7/16197 

673 
4.95 
46.1 
18.4 
649 

12 
1980 

400 
3 3 
600 

UNIT' ll'o,AK£ ORAL 

ING£STION RID 
n Ik .<loy) (m Ik -d.y) 

ugIL 48£·07 5.0£-05 
ugIL 3.5E·07 1 OE·U2 
u~L 3.3E·06 1 0£·U2 
ugIL 1.3E·06 10E-U2 
ugIL 4.6E·05 10E+OO 
ugIL 8.5E·07 30E-04 
ugIL lAE-04 3,0£-01 
ugIL 2.8E-05 ND 
uyL 2AE-07 7,OE·03 
ugIL 4.3E-05 3,OE-02 

SlTh-fMARY HAZARD INDEX 

HA7.ARD INTAKE DERMAL HAZARD 10TAL 

l.!UOTIFNT PCEVENT[I) DER.\uL R1D )2] QUOlITNT HAZARD 

INGE~TION (cmI.nnl (n ik,.day) milk ·<lov) D£RMAL QUOlllNl 

96E·03 1 9E-03 1.6E-07 ND 9.6E 03 
3.5E·05 ND ND 3.SE·OS 
33£·04 ND ND 3.3E-04 
1.3£·04 ND ND I JE-04 
4.6£·05 2.6E·03 2.1E·05 2.0E-Ol LlE-04 1.5E-04 
2.8E-03 2.6E-03 3.9E-07 2.9E-04 1.3£-OJ 42E-03 
4.7E-04 2.6£-03 6.4E-05 6.0E-03 I.1E-02 t.lE-02 

2.6E-03 13E-05 ND 
3.4E-05 2.6£-03 l1E-07 2.IE-04 5.1E-04 5.4E_04 
1.4E-03 2.9E~00 22E-02 2.7E-02 8.0E·01 R.UE_Ol 

IE-O! 8E 01 liE-OJ 

-----

SW __ TMPL XL, 





TAULE II 15.2J 

CALCULATION OF PC ...... FOR DmECT CONTACT WITn SURFACE WATER 

ADl1L T, CIULn, OR ADOLESCENT 
NAVAL AIR STATION CECIL FlELD 
SITE 15 
OPERABLE UNIT 5 

EXPOSURE P ARAMEITRS 

I'AHAME'I Ell SYMBOL VALUE 

DHfu,Jon dtpth per ennt PC ...... chemIcal-specIfic 

Ptrmubility ConJlant rrom \Vftl~r K , chemic~!-5peo::afic 

Uur .. tI"n or ft Slnll:[. [nnt I ....... 26 

Thldrnull of Stratum Corneum L" , 0 

Od .. nol-,,,,'rr rartUlDn cotfficlrntllO<l B ('herrlic~l-~pecific 

p, p, 31< 

1'[11 1 chemical-5pec1fic 

Tlmf to Ruch Stud,. St.te 
" 

cllelllical"peclfic 

Stnltum Curnrum DifTl ... lon Corffidtnt D" ch~mical-5pecific 

II) Th. (mn T IS nO( c.kul"'~d h"," V.Jt!c<",," provld.d rn U5EPA. 1992 

ru:r,.IHtNCItS 

UNITS S(){ml:l~ 

cmIevenl 

em/hr USHA. ! 992 

'IT USEPA,l9!19 

<un USEPA,1991 

rlimerunonlen USEPA, 1992 

dimell'ionle5' USEPA., 1992 

'" USEPA. 1992 

'" USEPA,1992 

='Ilrr USEPA. 1992 

lJSIJ'A.. (9~9 RId: Auunnenl GUJdanc. for SUp"rfund. Volun't r. Part A, EPN54nll_!WOO1. Decemb<r 1989 TIll. volu. 11 ,"".ploT_rp.cHic 

USt1'A,. 1'>91 Dermal Exporun Antrsm.nt Pnncip\n- .. d Applic.otJOM; EPA!600i'l·91101 IB, Jmu-ry. 1992 

ABB Erwlfonmenla1 ServIces, Inc 
15rCEVNT XLS 
9120/96 

EQUATIONS 

INORGANICt; 

PC ........ K,. x L..~ 

ORGANICS 

pc ........ 2K, x (6T X t....JPi)Q J 

\Vhne I ...... <: t" 

.nd: PC ..... - Fe, x [(L. • ..,.I{1 fBll I2T){ ((H3BY(1 +B))] 

\Vhu~ t ...... > t· 

NoLe; T - L./16D,. 



TAI1LF n.I!>13 

CALClILATION OF I'C .. _ FORDTRECT CONTACTWlTlI SURFACE WATF:R 

ADULT, CJl1LD, OR ADOLL'iCENT 

NAVAL AIR STATION CECIL FIELD 

SITE 15 
OI'ERAlJtE UNlI' ~ 

COl'tU'OllND INORGANIC K, 
ORORGAN}C1 (cm/hr) 

-(IIQ) ~IL 

1,.3,5-Trinllrobtn:r:enf 0 66E-04 

J-Nltrololutne 0 tID 

"-Nilrolol\l~nt 0 ND 

TETRYL 0 ND 

AluMinum I 1 UE_03 

Arunk I I U£.03 

Iron I IOE-03 

lA.' I 10E-OJ 

V.n.dlum I IOE-03 

TrIt 0 53E-01 

NA ~ not Rpplt\;al,\~ ror lllorgan)\; 1'Ioalyte'<, th).! teml ~ nol wed to clI\Lu\[lte PC .... 

T " 8 PC~vfnt 

(hr) (hr) (\In\tl~lI) ("mlneDI) 

~l ill IlL 
11E·H)O 4 2E~00 15£-03 384E-03 

ND NO NO 
NO NO NO 

NO ND NO 

NA NA NA 260B-03 

NA NA NA 260E-03 

NA NA NA 260E-OJ 

NA NA NA 260E-01 

NA NA NA 2.60E-03 

1 5E 1-00 72EI-00 15E+OI 289E+oo 

ND .. no dllt.. 'Vlll.bl~ 

[I] Value, ne taken from USEPA, 1992 Dennal &posUl"e AslIeument PrlI1Clplell1ld Applications, EPN600/8-91/0l1B. For Acetone v.lues Kp, T, and t-

were ca.lculated Wlinll molecular weJ~l.nd 10,; Kow, cakulaled 1.1 presented ill USEPA. 1992 

ABB Envirorunental Service" Inc 

15PCEVNT XlS 
9/20/96 



TAnLE 1J.15.24 

DIRECT CONTAcr \\TnT AND INCIDENTAL INGESTION OF SEDIMENT 

ADULT RI':SIDF;NT 

srfll15, OPIIRAIJLE UNIT 5 

CECIL FIELD NAVAL AIR STATION 

JACKSONVILLE, FLORIDA 

I':XrOSURI~ I'ARAl\.IF:lERS 

I'ARAMETER SYMBOL 

CONCENlRAnON 5EDIMUo'T CS 

IN[;ESnON RAt r. IR 

fRACTION INGESTED FI 

AOI!FRHrt"E FACTOR AF 

AnSORI'nON l"RACTI[IN AllS 

SURrAcr AREA £XI'o~rD SA 

llDSEAIlSORIlUl I'ER EVF.NT DA..n 

COl'lVFRS!ON FACTOR CF 

CONVFFI~]()N fACroR CF 

nOD\" WfU;[rr BW 

D.I'OStiRE FREQlJrNCY EF 

rXI'OSUNl:fl1lRAllOl'l ED 

\ VI RAGL1"G 11~lt: 

CANClR AT 
NONCANCfR AT 

VALUE 

chemk!ll-sJKclfic 
100 

100% 

I 

chcnucal·speclfic 
5,750 

chemical·speclfic 

1 OOE·09 
100E·06 

70 
100 

2' 

70 
24 

UNITS 

chemlcal-spcclfic 

mgJday 
unitieS'> 

mg/cm'-cvenL 

unltiess 

em' 

mglcm'-event 

kg/ug 

kg/mg 

kg 
dayoJyc1II III 

ye1lIs 

Y'''' 
years 

II J Umts for exro~ure f[cqucncy life ~vcntslycar In the cllicuill.tlon of the derm/l!ly 8b~orbc<.l d[l~e 

SOURCE 

USEPA, 1995 

Assumption 

USRPA,1995 

USEPA, 1995 

USEPA,1992 

USEPA, 1992 

Orgnnic conversion 

Inorganic conversion 

USEPA, 1991 

f\s.~umption 

USEPA, 1991 

USEPA, 1991 

USEPA, 1991 

USEPI\ 1991 ~Iuman Hcnith Ev i\uatlon Manual, Supplemental Guidance 'Standard Default E\po~urc Faclors', 

OSWER Direcll\e 9285 6-03 

lJSEl'A !9~)2 DCnll'11 E~po"ule A~~c~smetlt Prmclples nnd Applications, EPNGOO/R-911O!1 B, Janu.IlY [992 

lJSi1PA, 1995 Supplemental GUidance to RJ.GS 

AI3A-EnvlroruncnL11 Services. Inc 

.'lED!NGXLS 

9121)/96 

Region IV, Human HealU1Rlsk AssessmenL Du1lctm No 3 

EQUATIONS 

CANCER RISK'" INTAKE (m~kc:-cb,) 1 CANCER SLOPE f' ,4.CTOR (m.c/k&_d:ll)·1 

HAZARD QUOTIENI '" rNTAKF. (mEfk,1I: !by) I REF'ERENCF. DOSE (m~~.d~,) 

(NTAKE-rNGESTION '" CS llR 1 Fll CF,; Ef',; ED 

BW,;ATxJ65d:aylfyr 

INTAKE-DERMAL .. (DA..",~ J: EF,; ED Jr: SA) 

RW Jr:AT l 36.5 cb,.s!yr 

Whut: 
! 

D~ ... = CSJr:AF,;ADSxCF 

N"lt: F"f poncardn\ll:~plc tiTKI" AT eo ~D. 

--- -



TAnLE D.IS.24 

DIRECT CONTACT WIlli AND INCIDENTAL INGESTION OF SEDlJI..tENT 
ADln,T Rl.SWENT 
SI fE 15, Ui'ERABLE UNIT 5 

CECIL FIELD NAVAL AIR STATION 
JACKSONVILLE, FLORIDA 

CARCINOGENIC EFFEC1S 

INORGANIC OR 

COMPOUND ORGANIC 

110 

n fn1.o(1I ).n Ihrllec n~ 0 

ncnlo(lt)p)'tfl\~ 0 

II cn1O(h )fluorlln I hene 0 

n~nlo(k)flu orllnth~n~ 0 

Chrylfne 0 

Ilihfnro(a,h)n nth r-. ern f 0 

I ndtllo( I ,2,.3 .cd)pyrrn~ 0 

<;~IlIMl:NI 

eONC~NTRAT1oN 

5(,0 

760 

llOO 

<60 

760 

))0 

340 

W,IlS INTAKr. 

INGESTION 

(.o'k,~d.,) 

lIg/1:g 7.SE-08 
uglkg 1 OE-07 
lIgikg I SE-07 
ugikg 6.2E-OR 
uglkg 1.0E-07 
uglkg 1 SE-OB 
ugikg HE-OR 

SUMMARV CANCER RISK 

OltAL CANC,mRISk.' nr:HMAL IN I Ak.'JI; IHWMAL CANer.lt JU"k.' 
eSTill ING!:STION ASS (11 Dr;RMAL csr (1,31 DT.RMAL 

(mEfkf-d.y) 1 (."".~d.,) (mt/'kE-d.v) -I 

071 SSE-O& 0.01 43E-O& 08 3 SE-08 
7~3 7.4E-07 001 S.9E-OR & 47E-07 

0~73 1.1 E-07 001 B.SE-OR 0.& 6 &E-OB 
0.073 4.SE-09 001 3.SE-OR O.OR 2.BE-09 

0.0073 7.4E-IO 0.01 5.9E-OB O.OOB 4.7E-10 
7.3 1.1 E-07 0.01 8SE-09 8 6 BE-DB 

0.73 3,JE-OB 0.01 2.6E-OB O.B 2. IE-DB 

IE-06 7E-07 
[1 J R~lul1v~ potency !aclors ha\'~ heen 3rph~d 10 th~ C~F~ for carClno~enlc PAll!! Relallve pntency factoP.l are d~nv~d In ·Prov~lllnll Glurbnce for Quailtil~llve RI,k Ane~smenl of Polycychc Aromlltic H)<koc~bon~: USEP A. 1993 

[21 USEPA Region IV guidance ~p"clfie. IIhsClrpllon factol'!! of l~. for OrpiHC! and 0 I % for uWf!!;amcs (Nov~mber, 1995) 

[3] C!llctll~led from oral CSFI 
NE "- not evahmled 

ABB-Envll'onmcntal Services, Inc 
SEDIN'G XLS 
9/20/96 

TOTAL I 
CANCT.R 

RISK I 

& 9E-0& 
I 2E-OG 
1 8E-07 I 

7.3E-09 
I.2E-09 
I BE-071 
5 4E-08 

2E-06 



1,\IlU.H 1521 

DIRECT CONTACT \\'lTII ANI> INCIDENTAl. INGESTION OF SEDIMENT 
AIHlI.r Ttl "IIJI'NT 

SITE 15, OPERABLE UNIT 5 
CECIL FIELD NAVAL AIR STATION 
JACJ(.,)ONVILLE, FLORIDA 

NONCARCINOGENIC EFFEC1S 

INORGANIC OR 

COMPOUNIJ ORGANIC 

UO 

IJ~nw(a)"nthr.nn" 0 

Btnw{lI)i'yrrtlr 0 

lI~nlo(b)nuon.nlhtnt 0 

Btnlo(k)nuo~nlhrnt 0 

Chry5fnr 0 

Dib tnlO( a I h):onthn. Cfnt 0 

Ind<'tLo(I,2,J-cd)p}nnt 0 

rpI! 0 

Sl:DIMl:NT 

CONCENTRATION 

560 

760 

11 00 

"'0 

760 

110 

340 

llO 

UNITS It"<TAKr: 

INGESTION 

Im""~d", 

l1g/kg 22E-07 
ug/kg 3.OE-07 
ug/kg 43E-07 
uglkg I 8E-07 
uglkg 30E-07 
ugikg 4.3E-08 
nglkg I.JE-07 
uglkg 43E-08 

SUMMARY HAZARD INDEX 
[l J USEI'A ReglOll IV gllldancc 5pecJ!lc~ absolPLJon [<lctor! of I'/~ for orgaIlJ<;, and U 1'/, for Ulorg"llIc~ tNovember, 1995) 
12J Calculsled 1'1 om orlll Rms 
ND ~ no dJta 3vaIl~blc 

AI3I3-EnYlrorull~ntal Se!""\'lc~', Inc 
SEDING_XLS 
9/20/96 

- _. --_. 

URAL lIA7..ARD DERMAL IN1AK~ IJ~RMAL I1AZARD TOTAL 
RID QUOTI~NT ABS]IJ DERJ,IAL Rm]l] QUOTIENT 1IA7..ARD 

Im .... d,,' INGESTION Im"'~d.,) 1m"" d.,) DERMAL QUOTl~NT 

NO 001 I.JE-07 NO 
NO 0.01 I.7E-07 NO 
NO 0.01 2.SE-07 ND 
ND 001 I.OE-07 ND 
ND 0.01 1.7E-07 ND 
ND 0.01 2.5E-08 ND 
ND 0.01 7.7E-08 NO 

0.03 1.4E-OG 0.01 2.5E-08 0.027 9.2E-07 2.4E-06 

IE-06 9E-07 2E-06 

._._--- ---_. 





'L\HLE I\.1S.25 

DIRECT CONTACT \\lTIl MlJ INCIDENTAL INGESTION OF SEDThtENT 
ADULT TRESPASSER 
SITE 15, OPERABLF. UNrf 5 
CECIL FlELD NAVAr. Am STATION 
JACKSONVILLE, FLORIDA 

EXPOSURR PARl\!>IETERS 

rARAME1ER 

CONCENTRA nON SI:DIM[NT 
I'lGESTION RA rr. 
fRACT10NING{:~Trn 

AD1II:R[NC{: I',",CTOR 
A8S0nP1l0l'l FRACTION 
~lIRFACI:ARr.A {:'I;I'OSF.D 

IJOS[ Al\SOIl.J1ru l'I:Rr.V[NT 

CONVUl.SION FACTOR 

CONVf1tsION F AcrOR 
no!)Y WEiGIIT 

O .. '1'OSlJRI: FRI:QUf.NC'Y 
[XrO'iUR[ DURAllDN 

.WfRA(;IN(; IlMF 

CA!'ICI:R 
NONCA!'IC[R 

SYMBOL VALUE 

CS chemical-specific 
IR 100 

F! 100% 
AF I 

AFlS chcmlcal-spec111c 
SA \750 

01\ ...... Chenlical-~pecific 

CF I ooE-09 
CF looE_06 
BW 70 

EF 45 
ED 20 

AT 70 

AT 20 

UNITS 

chermcil!-~pcclfic 

mgJ[hy 
unitless 

mg/cm'-evcn! 
unltless 

nn' 

mglctn'-evell.l 

kglllg 

kg/mg 
kg 

d,,-yslyenr [I] 
y~;lrS 

Y'''' 
years 

[I J Un]\5. for expo~ure frcquency are evcnL0ear in th~ calcuilltion nfthe derma!!y IIh~orbed dose 

SOURCE 

USEPA. 1995 
A~~umptlOn 

USEPA, 1995 

USEPA, 1995 
USEr;\, 1992 

USErA, 1992 

Organic conversIOn 
Inorgmie convef!ion 
USEPA, 1991 

J\s~umpllOn 

USEr/\, 1991 

USEPA, 1991 
USEPA, 1991 

us EPA, 1991 Human }!e;J.lth Evalunllon lvLlllual, S\Tppl~mcntal GUidance ·Standard Defilult Exposure Factors·, 

OSWER Dlredi\'c 9285 6·01 

lJSEI'A. 1992. Dermal Exposure Assessment Pnnclp\es and ApplIcatIOns.; EPN600/B-911011 B, JarlU1ll)' 1992 
USEPA, 1995 Supplemental GUidance 10 RAGS. Region IV, Humlll1 Health Risk A.<;sessmenl Bulletin No 3 

ABE-EnVironmental Services, Inc 
SEDrNG XLS 
9120f96 

-

EQUATIONS 

CANCER RISK:: INTAKE (ntcfkt-d"l) J: CANCER SLOPE FACTOR {mllkc_d..al)-I 

HAZARD QITOTIENT = INTAKE ('"Ifk&-d..a,.) I REFERENCE DOSE (m~kc-day) 

INTAKF'ANGES I ION "' CS x IR:r; FI J: CF J: EF l ED 

nw. AT .j'~ d.,-U}T 

INTAK~:-I)ERMAL '" (DAt.noI. EF J. ED • lOA) 

BW.ATl.u~d..a,JJ1l' 

Whne: 

DA ..... = CS l Af':r; ABS. CF 

Nftle: Fftr nonc.rtlno.r,enLc elTectr, AT '" Ell. 

-



TABLE U.15.25 

DmEC r CONTACT WITH AND INCIDENTAL INGESTION OF SEDIMENr 

ADULT TRF...sPASSER 

SITE 15, UPERABLE UNIT 5 

CECIL FIELD NAVAL AIR STATION 

JACKSONVILLE, FLORIDA 

CARCINOGENIC Et FEeTS 

COMPOUND 

ncnl,,{,,) .. "I"ncclI~ 0 

JI~nlO(l.)p)Tfn~ 0 

BCnll'!(b )n,,11 ra nlh~n~ 0 

BfnIl'!(k)nU 0 ra IIlhfnf 0 

ChryJtn" 0 

D ibtnzo(a,h )lInthncf nf 0 

Indfno(J ,l,.3.cd)p)Tfn ... 0 

INORGANiC OR SEDlMt:NT 

ORGANIC CONC[NTRATION 

1'0 

~60 

760 

1100 

<60 

760 

110 

340 

UNIT'> INTAKE 

ING[STION 

(m"'~d." 

IIg/kg 28E-US 

uglkg 3.8E-08 

uglkg 5.SE-OS 

uglkg VB-OS 

ugikg HE-OS 

uglkg 1.IE-09 

IIgfkg I 7E-08 

SUMMARY CANCER RISK 

ORAL CANCP;1t RiSK f)f:ltMAL [NrAK! IJ[RHAL 

CSF III INGESTION ABS III DERJI<1AL CS, (1,JI 

(m"",.d·r" (m""~d.,, (rn£ll<l-dIY) _1 

0.73 2 1 E-08 () 01 16E-Oi! 08 

7.3 2 SE-07 0.01 2.2E-08 8 

073 4.0E-08 001 32E-08 O.S 

0.073 1.7E-09 0.01 I.3E-08 o OS 

0.0073 2.8E-1O 001 2.2E-OS o OOS 

7.3 4.0B-OS 001 3.20-09 S 

0.73 I 2E-08 001 9.SE-09 O.S 

4E-07 

\ \ I R",latl\e pDtency facton wn" Ipplled to the CSh for ca:rcino!:<:'nic PAM, Rtllltive pottncy facloI'! are d"riv"d in ·Provl!llOn.1 O1Jl<Utnce for QUantit.!JtlVe R~k A~~ts~m"nt of Polycyclic Aromll.llc Ilydrocarboru: USE!'A, 199] 

\2) USEPA RegIOn IV gmdanc", "p",clfits .bsorptlon f"ctoI'! of 1 ~-. for organic. md 0 It,~ [or morganlc. (NoV(lmO"'f, (995) 

PI Ca!culiillted from oral CSF! 

NE ~ 110t ",valuated 

ABB-Ennrorunwta\ S~rvJ.C(l", Inc 

SEDlNa XLS 

91'20/96 

-

CANC[RRISK fOTAL 

DERMAL CANcr.R 

RISK 

(31:-08 34E-U8 

1 SE-07 4.6E-07 

2.SE-OS 66E-08 

1.1 E-09 2 SE-09 

I.8E-1O 4.6E-10 

2 IE-OS 66E-08 

7.9E-09 2.0E-08 

2E-07 6E-07 



TAnLE 8.15.25 

DIRECT CONTACT WITII AND INCIDENTAL INGESTION OF SEDIMENT 
ADULT TRESPASSER 
SITE 15, OPERABLE lINIT!' 
CECIL FIELD NAVAL AIR SfATION 
JACK:'lONVILLE, Jo-U)RUM. 

NONCARCINOGENIC EFfECTS 

COMPOUND 

lI.nl(1(,,) .. nlhrann~ 0 

n~lIzo(.)pyrclI~ 0 

Tlmzo(b)nuonnlhene 0 

Tlenzu(k)n 11 or.nlhenf 0 

Chrynn. 0 

U ibfnlO(fI,h).nthnlffn", 0 

I udellO (1.2,J· e,t) P}'rt ne 0 

TIll 0 

INORGANIC OR Sr:DIMtNT 
ORGANiC CONctNTRATJON 

YO 
560 

'60 
llDD 

'60 
76. 

11. 

'40 
11. 

UNII,<; INTAKr: 
iNGJ;STlON 

(m",~d." 

ug/kg 99E-OS 
uglkg 13E-07 
uglkg 1.9E-07 
uglkg 8 1 E-08 
ug/kg 1.3E-07 
ug/kg 1.9E-08 
ug/kg 6.0E-08 
ugJkg 1.9E-08 

SUMMARY HAZARD INDEX 
[11 U::;EPA Region IV !;llidance spccllics absowtlOn faclofll of 1'/, [or organic3 lind 0 I',. for morg~llI~ (November. 1995) 

[21 C~lcul[lled from 01111 RIDs 
NU = no dnla av.nlab1e 

ABlJ·ElIVlforl1n~nlal Servtc,,~. Inc 

SEDING XLS 
9120/96 

ORAL HAZARD U(:RMAL INlt<K! nr:n.MAL llALARD TOTAL 
RID QUOTlr:NT AfI,<; (IJ DtRMAL RroIII QUontNT HAZARD 

(m",,~d.,) INGr:STlON (m",~d.,) (m"":';,) Dl.R:MAL QUOTIr:NT 

NO 001 5.7E-08 NIJ 
NIJ O~O 1 7.7E-U8 ND 
ND 0.01 1 1E-07 NIJ 
ND 001 4~7E-08 ND 
ND 0.01 7~7E-08 Nil 
ND 0.01 1 1E-08 ND 
ND O~O 1 3.4E-08 ND 

0.03 6.5E-07 001 1.1 E-08 0.027 4.1E-07 1.1 E-06 

6E-07 4£-07 lE-06 

- -





'IAlli F 11.15.26 

Dm.'ECT CONTACT WITU AND INCIDENTAL INGESTION OF SEntMENT 
elTlU) RESIDENT 
Sri E 15, OPJ.:UADLE UNIT 5 

CECIL FIELD NAVAL AIR STATION 
JACl(!WNVIU.E, FLORIDA 

EXPOSURE PARMl.ElERS 

PARAMF.TF.R 

COt'i'CHHIU llOt< ~[DIMEt<'T 

1Nr,T~T]()N 11,1. n: 

fRACTlOt'i'tNGl:sn:o 

AIlJrntrNfT rA=OIl 

.\n~<)Rrnot'i' ffiACI10t'i' 

At;r \>TIt;lITTO SJrRIA(.:-':AUA 

nO~1: .I.IISOII~rll HII. I:VTNT 

CONVII\~IOi'lfAClOII. 

CONvl:R.~JON rACIOR 

lIon'(\\TJtoJrT 
FJO'oSVlU: Ill[QtJTNCY 

n'J'OS1)1lf D1JkATI01'l 

.\ V[]u.<aNG TIM, 

CANCl.R 

NONc.,u,crR 

SYMnOJ .. VALU!: 

CS ch~mlc.I·'I'""dic 
ITl 200 
FI IOO~~ 

AF I 
ABS chemical-specific 

SA"OI'..i, 7(iG 

DA .. _ chemic.l-'I'eq(i" 

CF l00E-09 

CF I,OOE-06 

BW ]5 

EF lOa 
ED " 
AT 10 
AT 6 

UNITS SOURe!: 

chemlcal-,pecliic 

mp/day USEPA, 1995 
urJItlc.~ i\3slllnphon 

mp!cm'-evcnt USEPA, 1995 
wHtle" 1JSEPA, 1992b 

e111' III 
nl~c!1l'-eyenL USEr A. 19921 

kg/ug Organic conve[1lion 
kg/mg Inorga:rllc convelllOIl k, USEPA, 1991 

d~)'..Jr",ar [2] A!~wn[ll!on 

)'C.U3 lJSEr A. 1995 

yean USEPA, 1991 

Y'= USEPA, 1995 

[I ) III ~511m~tll1g tlie dell",!iiy IIb!<,rb"d do,,, for cJu!dren age I lhrou~ 6, the hm~ w~lghted, bodyv.~ighIIlOl1ll"Iiz:ed 
surface ar~a c,<posed I~ cak!ll~tcd fJ[Jln ~UI r~ce ~Jca. npo"lre dllf"tJon, ~nd body """IShl for caell of6 ~S~ I'elluu." .~(l 1 through 6, 
p~r U.SFPA. 1992 (see Appendix,; to thIS report) 
12J UIllt5 for ~xpo~llre fr~'l"ency are evenL~/year m the calc\1l~llOn of Ule d~rlll~lly !lb~OI bed do", 

USEPA,1991 HumID Health Evaluat\on Manual, S\lp).'leJllcnlal GUHiance 'Standllfd Defaull Expomre Facto[1l"; 

O::;\VER j)ucclJv~ 9285 6-03 
l1SEPA, 1992<1 Demml E:>'polalre k;!~;sm~llt Prinei).'les a.lld Appbcauom; EPNG(lO/R-91/01 I G, JarlU!IJ)' 1992 
USEl'A, 1992b USEPA RegIOn IV GUJ(iance Memorandum, February 10, 1992 
~PA. 1995 SUIPlcmenL1! Gmdance to RAGS Ro::glOn IV, Hum-n Ht'~lth Rnk AHe~'menl DuJlelm No 3 

AIlG-Envlronmcnlal Servlc~s, Inc 
SEDING ){lS 
9/20/96 

EQUATIONS 

CANC!:R RISK - INTAKE (m&lkE-d.y) x CANCER SLOP~ fACTOR {mWi<&-.t.y)·1 

1IA7.ARD QUOTi'::NT - INTAla: (mcfkr:-d.y) I REn:RlNC~ DOS!: (mEikr:-d.y) 

INTAKE-INCr.STiON - CS'( IR '("1'( cr '(!:f '( l:1;I 
HW:rAT'(J63da)V~T 

INTAKl:--D!:RMAL - (DA.".nt:r I:Ff AT;I )6.:1' d.ylly .. r);I SAH,IV.dJ 

Where: 

SA. .... 0011- S1JM(SAI:r ':lJlfllWt) 

DA ..... - CS'( AF '( ADS '( CF 

I 

Nole: for nUDc.rdanl"ntc dr.cls, AT - !:D. 

- --_. 



rAIlL~: JlI~.!(:, 

nlRFCT CONTACT \YlTlI AND INCiDEl'ilAL INGESTiON Of SIWIMENT 

CIIILD RESIDEN r 
SITE IS, OPERABLE UNIT 5 

CECIL FIEI.DNAVAL AIR STATION 

JACKSONVILLE, FLORIDA 

CARCINOGENIC U FECTS 

COJ\.U'OUND 

Bt:Tlzo( n )anUtraccne 

Bcnzo(B)pyrcnc 

Bcnzo(b )f1i1ounUlI::nc 

Benz()(k)f1uorttnlhcne 

Chrysene 

Dibcnzo(n,h)ttnthraccne 

Indcnll(I,2,3-cd)pYTcne 

0 
0 
0 
0 
0 
0 
0 

Ir>lORGAl'tICOR SEDIMENT 

ORGANIC CONCENTltATJON 

"0 
560 
760 

1100 
460 
760 
110 
340 

IJNIIS INTAKE 

ll'IGESTlOt'l 

"'-, 
oglkg 1.8£-U7 

uglkg 24E-07 

uglkg 34E-07 

oglkg 1 4E-07 

oglkg 24E-07 

ug/kg 34E-08 

oglkg l.lE-07 

SUMMARY CANCER RISK 

ORAL CANCER Rl~K DFRMAL INTAKE DF;RMAL 

C!iF III INGESTION AIlS!lj DERMAl. cn (I,l1 

_h1!-d ).1 ('!'1"iJI&".dzyj (mCn.:r-d-n 1 

0.73 1 3E-U7 001 17E-08 0.' 

7.3 1.7E-06 001 2:m-OS 
, 

0.13 l.SE-07 001 33E-08 0.' 

0.013 1 IE-OS 0.01 1 4£-08 00' 

0.0073 1.7£-09 001 2.3E·08 0.008 

7.3 2SE-07 001 3.3£-09 
, 

0.13 78£-OS 0.01 1.0£-08 0.8 

IE 06 

[I) R~latJ.vc polellcy factots welc appllo:d to the CSFs ror can:ulOgmlc PAHs Rel_live polency faclors 31" derived In ·Provislonal GlmJan(C fOI Qlmnlilalive Ri~k Assessmcnt for P()lycy~Uc Aror!l~tic Iiytlrocarbo!ls," USr:pA, ! 993 

PJ USEP A RcglOn IV ~\lldancc 'jlecltie~ abWl1'tlOa fa~tor'S of 1 % flJ! orS3.lUcs and 0 \¥. for inorgaruc~ (November, 1995) 

\3\ CII\culatcd from or.U csr~ 

NE ~ nol evaluated -

ABU·En\iromncnlai S~TVJces, Inc 

SEDrNGXLS 

9110196 

- _.- --

CANCF;RR!~I( TOTAL 

DERMAL CANCER 

RISK 

I.3E-08 1.4E-07 

I 8E-l17 1 9E-U6 

26£-08 2.8E-07 

1.1 E-09 1.2E-08 

1.8E-IO 19E-09 

26£·{)8 2 SE-07 

8.2E-09 86E·08 

3E-07 3E-06 



T ABLY, H.IS.IIi 

DIH[CT CONTACT \\ II II AND INCIDENTAL INGESTION OF SEDIMENT 
anLlJ RE:'.IIlENT 
SITE IS, OrEIlAElLF UNIT!"i 
CECIL FlJ;LD NAVAL AIR STATION 
JACKSONVILLE. FLORIDA 

NUN CARCINOGENIC EFFECTS 

INORGAJ'/!COR SEDIMENT 

COMPOUND ORGANIC CONCENTRATION 

)!~nm{'I."!I""'ollC 0 ~6G 

Il<ll"'('ll'~nlle 0 '160 

(kill" (b)lluorlnth_lIe 0 1100 

Benlo{J..}lluorlnth,ne 0 ... 
OU)'S<:lIe 0 '" 
D!1><'nIO(I.h)lnthrKene 0 '" 
III<ltno(l.l,J cd)p}Tene 0 '" 1['11 0 '" 

UNIH INTAKE 

INGESTION 

(m,ikI:4IY) 

ug'l;g 2 0E-06 
lIgikg 2.8E-06 
ug,'l;g 40E-06 
lIg1kg 1.7E-06 
uglkg l.BE-06 
uglkg 4.0£-07 
uglkg 1.2E-06 
uglkg 4.0£-07 

SUl\IMARY HAZARD INUEX 
[I] USEPA hglOn IV gtUdU1C~ speCIfies absorptlOf. fadors of I~" for OTgiln.tCS lind 0 1% for L!lOrzaruc5 (Novembn, 1995) 
{2] C~cu\ated from oral RIDs 
NO = no ,hta Ivalbbl~ 

ArHI-[nVjwjUlwIlLlI Scmcc~. lHe 
S[D1NG lI.LS 
9120196 

-

ORAL HALum lJERMAL INTAKE DERMAL 'OAZARD TOTAl. 

RID QuoTlrnr AlISIIi DERMAL Rm1l1 QUOTIENT 'OAZARD 
("" .. ~." INGESTiON (h1~il<J:-dly) (m~I1!f:~1Y1 DERMAL QUOTIENT 

NIJ 001 2 DE 07 ND 
ND 001 27E-07 ND 
NIJ 001 3.8E-07 ND 
ND 0.01 1 GE-07 ND 
ND 0.01 27E-07 ND 
ND 0.01 3.B£-OB ND 
ND 0.01 1.2E-07 ND 

0.03 1.3E-OS 0,01 3.8E-OB 0.027 I.4E-06 I SE-OS 

lE"05 IE-06 fE-OS 





lAllLE R.lS.17 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SEDIMENT 
ADOLESCENT TRF.sPASSER 
SITE 15, OPERABLE UNIT 5" 
CECLL HELD NAVAL AlR STATION 
JACKSONVILLE, nORIDA 

EXPOSURE F ARAMETERS 

rARAMETER 

CONCI:.NTIUTIOl'l SfDlMIJ'H 

rnr.f..'iTIOH ItA IT 

nUCTlOl'l ll'GESTHl 

ADm:RnIO:T~CTOR 

AIlSORJ'TiOl'l r1U.cnnH 

AG[..WEIGIlTTn 5tJp.r~CI au 

OOS[ .u.~OIl~r.D I'UE'aNT 

CONVUlSION r~CTO~ 
C.ONVERSIONJ"ACTOII 
aODYlI.'JlGliT 

Ul'osuu: ntEQU'ENCY 

o.:"'O~UJtf PUIU. lION 
A Yl.RAGll'lG lIME 

CANCEl!. 

NONCj\,"'CEl!. 

SYMBOL VALUr: 

CS !:hemi!:,.I-~pecjftc 

IR 100 

FI 10o~. 

A1' I 
ABS chenuc<ll·sp~clftc 

SA.,~o4j 1,01] 

DAn'''' chenuclIl-!peClfic 

CF IOOE-09 
CF 1 008-06 
OW " EF " ED 10 

AT 70 
AT 10 

UNITS SOURe!: 

chemlc,.j-~peClftc 

mg/day USEPA, 1995 
u!l!t1~~s A!!umption 

m!ycm'..fi'~nt USEPA.I995 
uruLles~ USEr A. 1992u 

em' [IJ 

mglcm'-event USEI' A. 199211 

kgl"" Organic conveJ"Iion 

kg/mg inOrganIC convcnion 

k, USEPA.I991 

daY'-'yellC [2] A!~umption 

yell~ USEI'A. 1995 

year.! USE:~ 1991 
Y'~ VSEP 1995 

[1)111 e5llm~t.i!\g lll~ deonally absorbed dose for children age 1 lluough 6" the tune·wlli~lted. bodywelght norm.l~ 
surface area exposed IS calculated from ~Ulf~ce .... ea, exposure dUllllJoll, 1lI1d body weIght for e~ch of 6 age penocls, IlgII I throU9t 6, 

per USEP A. 1992 (sc~ Arr~nd1X';:' to thl!! report) 
[21 Ullll~ for CXPO!uro f,equency Me e\enUly~J{ ill Ihe calculation ofLhll derm~!ly Ib~orbod dO'1l 

USEP;\. 1991 Human lIenll..h E,~I\l~llnn Manu~l, S!jI'I'I~mental Gllldnnco 'SI~ndJtrd Oeflult V.pOSUlO F~"tors'; 

nS\vr,:l{ n~~cl,ye 92f15 6·03 

USEPA, 1992_ Dennal E"'pusure A.uessment pnnciple1.o.nd Appilcll.uoru, EPN600/H-91J01IB, )anuouy 1992 
USEPA, 1992b USErA RegiolL IV GuidJmce Memoltildum; February 10, 1992. 
USEPA, 1995. Supplemental GUIdance to RAGS: Resrion IV, HUlnilCl Hellth RiskA;s,c!!ment Bulletin No 3. 

ABB·Envuonmen!1l1 ServIces, mc. 
SEDINGXLS 
9/20/96 

EQUATIONS 

CANCERRlSK - INTAKf: (m&lkt-dly) I CANCER SLOP!: P"ACTOR (m~da)')·1 

IlAZARI) QUOTIr:NT- INTAKE (mefl<e-day) I ru:rERr:NCE DOSP" (mcfl<e-d1y) 

INTAKr:..INGr:STlON - CSI IRI FI I C' I 1:, I r:0 
BW I AT I J6~ d_yolrr 

INrAKr:..or:RMAL .. (DAe~tIItI !:rf ATI J'~ d._yolyur)I SA"oIU.d.J 

Where: 

SA.,.,,,,, .. SUM(SAI I t:DIIBWt) 

04_" CSIAFIAD'lIC'-

Nnl.o: P"u .OIlClrdIlOl~nk .If£cli, AT" EO. 





TABLE R15.28 

DJRECT C'Ol'lIACI WITH AND INCIDENTAl, I;\/GE~TlON OF SURFACE SOIL (CEKTRAL n~NDENCY) 
ADULT RESIDE!'.:1 
SITE 15, OPERABLE UNIT 5 
NAS, CECIL FIF.LD 

EXPOSURE PARAMKI ER~ 

PAR..\METER 

CONCFNTRATION SOIL 

INGESTION RATE 

FRACTION INGESTED 

ADHERENCE FACTOR 

AB~ORI'TlON FRACTION 

SURFACE '!"REA EXPOSED 

DOSIo AlIWRRED PER FVENT 

COI'<-VER~ION FACTOR 

CO~VEIl.!'ION FACTOR 

BODY WFf(~HT 

E"-l'OSIJRE FREQUIoNCY 

EXPOSURE DURATION 

;\VER-\GING TIME 

CANCER 

NONCANCER 

SYMBOL 

CS 
:R 
FI 
AF 

ABSd 

SA 

D~,,~ 

CF 
CF 

BW 

EF 
ED 

AT 
AT 

V~LUE UNITS 

chem]Cal-spe~lfIc chemlfal-speclflL 

50 mg.lday 

100~:, unltlc~s 

o (}16 mg!cm'-evenl 

ChClnlCal-spenlic Ullltless 

5,OUO em' 

chemIcal-specIfic mg/cnl-event 

IOOE-U;l kglug 

1 onE_06 kglmg 

70 kg 

40 day,;/ye<lr [1] 

7 y~aJs 

70 year'; 

7 Yl:aJs 

[I] Un1L~ for exposure! fn::qucncy are events/year m the calculallon of th.:o dermall}' abborbed dose 

ABB, ]996, General InfromatlOn Report, 1996 

USEPA 1989 Exposure Factors 1 Jd(]ubook_ May 1989 

SOllRCF 

US EPA 1996 

USEPA,1995 

USEPA, 1996 

lJSEP!\., 1995 

ABB,1996 

USEP,\, 19'n 

Olgamc conversIOn 

InorgJnle UJnvelSlon 

USEPA, 1991 

USEPA,1996 

USEPA.,19l\() 

USEPA,199] 

USEPA,1995 

USEPA,1991 I-Jum.m Hcalth EvalulltlOn .tvlunudl, Supplemental GUIdance 'SL.mdard Default E'lposure F,KtU1~", 

OSWER Dlrcctlve 9285 6-03 

USEPA, 1992 Dennal Exposurt: ruscssment PnnClples anu AppheatlOns, EPAi600f8-91!OllB, January 1992 

USEP A, 1995 Supplcment.al G\lldance Lo RAGS 

USEPA, 1996 Exposure Factors Handbook, 1996 

.ABB-Envlronm.:ontal ServlLeb, Inc 

SOIL_AVGXLS 
1017197 

RegIon IV, Human lI~dlth RIsk Assessmenl Oullt:tm No 3 

EQIJATlUNS 

CANCER RISK = INTAKE (mg/kg-day) x CAt'l"CER SLOPE FACTOR (mg/kg_da)rl 

HAZARD QUOTIENT = INTAKE (mg/kg-day) I REFERENCE DOSE (mglkg-day) 

INTAKE-INGESTION = CS X IR X FI X CF x EF x ED 

B\" x AT x 365 da:ys/yr 

INTAKE-nERMAL = DAu • nl x SA x ~F x ED 

RW x AT x 365 Iluys/}r 

\Vhere: 

I 
! 

D~.,ol = CS x AF X ABSd X CF 

I 
Note: For noncarcinogenic effects, AT = ED. 

I 



TABLE B 15 28 

DIRECT CONTACT WITH ANn TNCIDEN1AL 1N«.;ESTION OF SURFACE SO[L (CENTR.\L TENDENCY) 
ADULT RESIDEf'iT 
SITE IS, OPERABLE liNIT 5 
NAS, CFC[L FIELD 

CARCINOGENIC EFFECTS 

COMPOlJNI} 

Benzo(a )anthracelll': 

Brnzo(a)pyrene 

Brnzo(b)nuol'1mthene 

Benzo(k)nuoranthrne 

CarblUoie 

Chrysrne 

Dibcnzo(a,h)anthl'1l ~enf' 

Indcno(t ,2,3-~d)pyrene 

Al'l<enil': 

Lud 

INORGANIC OR 

ORGANIC 

VO 

0 
0 
0 
0 
0 
0 
0 
0 
I 
I 

SOIL U:-OITl; INTAKE 

CONCENTRATION Il\m:SIION 

'm,"'-"') 
340000 llg/kg 2.7E-06 
340000 llg/kg 27E-06 
510000 llg/kg 40E-06 
130000 uglkg I OE-06 

6600 uglkg S.2E-08 
400000 uglkg 3.IE-06 

13000 ug/kg I OE-07 
100000 uglkg 78E-07 

22 mgikg I.7E-07 
4200 mg/kg 3.3E-05 

SUMMARY CANCER RISK 

ORAL CANCERRIl;K DERMAL INTAKE DERMAL 

C'SFlll INGESTiON ABS III DERMAL CSFPI 
(melkl!-dayrl 

(m""'~"" (melk2:-dRyrl 

7.3£-01 1 9£-06 om 1.2E-07 8 OOE-O I 
7.3E+OO 1 9E-OS 0.01 I 2E-07 8.00E+OO 
7.3E-OI 2.9E-06 001 I 8E-07 8.00E-OI 
7.3E-02 7.4E-08 001 47E-08 8.00E-02 
2.0£-02 I OE-09 0.01 2.4E-09 400E-02 
73E-03 23E-08 0.01 I 4E-07 800E-03 
7.3£ 100 7.4E-07 0.01 OE-09 8.00E+00 
7.3E-OI 5.7E-07 0.01 3.GE-08 8.00E-OI 
1 5EI 00 2.6E-07 0001 79E-IO 1 50E+00 

ND 0.001 I 5E-07 ND 

3E-05 
[llR~latl"'~ polell~y filcto~ w~re applIed to lh~ CSF~ for c~rctnog~mc P Al-i~ Rclatm: potency factor.; are uellved ill "PrOV)~lOllal GUldallce for Quanlllntlv~ RIsk Assessment ofPolycydlc Aronmtlc HydrocarLon~," USEPA, 1993 
[2J USEPA RegIon IV gulddIl~e ~perlfi~. ah'iolJlllon lddor.; of I !-, for orgalllcs md 0 1'10[01 morgmuc'i (November 1995) 

[3] Calculollcd from oral CST's 
N'D = no data avalldble 

ABB-EnvlIonmmtlll SerYIC~S, Inc 
SOTI.JWG XLS 
1017/91 

CANCFR R1~K TOTAL 

DERMAL CANCER 
RISK 

98E-08 20E-06 
9.8£-07 2.0E-05 
I 5E-07 3.IE-06 
3.7E-Oo 78E-08 
9.SE-II 1.1 E-09 
1 2E-09 24E-08 
3.7E-08 78E-07 
29E-08 60E-07 
1 2E-09 2.6£-07 

1E-06 3E-05 

- --



TARLE n 1.S.28 

DIRECI CON fACT WITH Arm Ii .... TIDENTAL IKGESTION OF SURFACF. son~ (CENTRAL TEi'mENCY) 
ADULT RESIDEl'.'T 
SITE IS, OPER,wLE UNIT S 
NAS, C~:C1L FIELD 

NONCARCINOGENIC EFFECTS 

COMl'OLIND 

Benzo(II)lInthnlcenc 

Benzo(lI)[lyrenc 

Benzo(b )nUOflinthtne 

Benzo(k)nuonlnthcn c 

ClIfbllloie 

Chry~cnc 

Dihcnzo( lI,h)lIl\th r,,"crne 

Indeno(1 ,2,3-cd)[I} frne 

Remo(g, h,l)perylcnt 

FluOnll1thCl1t 

Phenanthrene 

PYI tne 

ANenic 

Antimony 

Lu.d 

TPH 

II'" 

INORGANIC OR 
ORGAJV1C 

liD 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
0 
0 

~OIL UNilS INTAKE 
CONrEl'\TRATION INGESTIO)\l 

(Jn~l.e-day) 

340000 lIg/kg 27E-05 
340000 lIg'kg 27E-05 
510000 lIg/kg 4 DE-OS 
130000 lIglkg 1 DE-OS 

6600 ug'kg 52E-07 
400000 ug/kg 3 IE-OS 

13000 ugikg 1 OE-06 
100000 ugikg 7.8E-06 
54000 uglkg 4.2E-06 

660000 LTg/kg 52E-05 
260000 ugikg 2.0E-05 
500000 ug/kg 3.9E-05 

22 mglkg 1.7E-06 
74 mgikg 5 8E-06 

4200 mglkg 3.3E-04 
130000 ug1cg 1.0E-05 

1100 uglkg 8.6E-08 

SUMMARY HAZARD INDEX 
[I] USEP A R~g!on IV glllClance specIfies rth30rptlon factol> of I % for orgamcs and 0 1 ~.;, [0\ 1ll0!garllcs (NOVC!llbCI, 1995) 
[2] Calculated from Olal RIDs 
:ND = no (lIla avcnlable 

ABI3-Envlronm~nj.al ServIces, Inc 

SOn.. jl. VG XLS 
lU/7/97 

OR\I, HAZARD DEM1AL INTAKE DERMAL HAZARD lorAL 

RID QUOTIENT AD!. [I) DERr.tAL RID [1) QUOTIENT HAZARD 

(me!ke-day) TNG~'STION (m_'.y) (m_d.,) DERMAL QUOTIENT 

ND 0.01 1 2E-06 ND 
ND 0.01 1 2E-06 ND 
ND 0.01 1 8E-06 ND 
ND 0.01 47E-07 ND 
ND 0.01 24£-08 ND 
ND 0.01 1 4£-06 NO 
ND 0.01 47£-08 NO 
ND 0.01 36£-07 ND 
ND 0.01 1 9E-07 ND 
004 1.3E-03 0.01 24E-06 0.036 6 6E-05 1 4E-03 
ND 0.01 9 4E-07 ND 

003 1.3£-03 0.01 1 8E-06 0.027 6 7E-05 1 4E-03 
00003 5.7£-03 0001 79£-09 0.00029 27E-05 5 8E-03 
0.0004 1.4£-02 0001 27£-08 0.DOOO04 6 7£-03 2 lE-02 

ND 0.001 I 5£-06 
003 3.4£-04 0.01 47E-07 0.027 1 7E-05 36E-04 
ND 0.01 40£-09 ND 

2E-02 7E-03 3E-02 





TABLE B 15.29 

DIRECT CONTACT WITH ,vm INCIDENTAL lJ'IGES nON 01' SURFACE SOIL (CENTR\L TENDENCY) 
CHILD RESIDENT 
SITE 15, OPERABLE TJ~l:r 5 
NAS, CECIL FIELD 

EXPOSURE P ARAl\1I:!. r.l:!:RS 

PARAMETER 

CON['ENTRATION~OIL 

INGESTiON ltATE 

UI.ACllON ING~:sn:n 

ADlIEJlLNCI:FACTOIt 

AGE-SPl:Cll1C SURFACE AREA 

AII~ORrl ION FRACTION 

CONVEltSIONFACTOIt 

CONVERSIONFAC.TOR 

IODYWEIGliT 

AGE·SPECIJlCBODYWEllTlIl' 

J:XJ'05HI!F J1!J:QUI:NCY 

EXPOSUJt[ DURATiOt\ 

Aar _~rJ:r:mc rXl'O~URL DURATION 

AGE_WEIGHTED SURFACLAR[A [2) 

DOSE AIISORlllW PER £'\'ENT 

A VERAGlNlT ! IJ\lL 

CANCER 

NONCANCEIt 

SYMBOL VALUE 

CS ch~llllcdl-~peclfi" 

IR 100 
F1 100% 

At" 066 
SA age specific 

ABS chCllucal-,pcclfic 

CF I OOE-06 
C1' 1 OOE-09 

BW 15 

BW age_'peclfic 

EF "" ED , 
ED ~ge-'I'0cdic 

SA •• iV"J GG28 

DA""" ch<lmlcal-specllic 

AT 70 

AT 2 

[IJ Urull' for e...;porure frequency ue m events/yent 1J\ the caknJalIon of the derrn..uy absorbed do,e 

UNITS SOURCE 

chemical-specific 
mgirlay USEP,,",1996 
Ullltl~ss USEPA. [995 

mglcm'-event USErA,1996 
em' USEP,,",1989 

Ul)1tlcs~ USEPA. [995 
kglmg inorganIc conveP.;lon 

kg/llg: CJIgalllc conv~rs!Clll 

kg USErA, 1991 

kg USEPA, 19R9 
udys!y~df [I 1 USEPA,1996 

Y'= USErA, 1989 

ylldlO AS<U!!lptwil 

cml_y~arlkg ABE. 1996 

mg!cml_event USEPA,1992 

ye~ USEPA, ]991 

years USEPA, 1995 

[211n eltunahng the demlally .b.mb~d d".c ror dLlt,ln::n a]>el l]mlllgil6, lh~ lun~-w",glil~d. bu(lywClghl n"rnl"h2~d .ur!d~" ~r~a "XI",,"<1 1< 

calc"lat~(! from OI!lrd~~ area., expo.ure dUl<Illoll,;md bady "eIght for "~~h 0[6 age p"nods, age t through 6. per \)SEPA. 1992 

ABB, 1996 Gen~rnllnformitlOn Report, 1996 

USEPA,1989 Exposure F.cto," Ha.tIJbook,r.PA/600IB-89J04" May 1989 

US EPA, 1991 HllJn~!l He •• llh Evalu~IIOn Manud Supplemenlal GUIdance "Slandard D~fault Exposure Factors. OSWER Du-edlve Q285 6·03. 
USErA., 1992 Del1Il.u E,porure Ao,emnenl Pnnclples and ApphClllcns, EPA/600!8-911011B, January 1992 

USEPA..1995 Supplolllon!al GUIdance to RAGS Rog,otl IV, H1l11l~" H~Allh R,,1r A"a"11MLl Rullel\11 No 3 
llSEPA,1996 E'l]Jo.ure F~daIll Hrndboak, 1 Q96 

ABB-ErwlfOlllllcntai Scrv!CCS, Inc. 

SOILj\.VG XLS 
10/7/97 

EQUATIONS 

CANCER RISK = TNT AKE (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg_day)-t 

HAZARD QUOTIENT = INTAKE (mg/kg-day) / REFERENCE DOSE (mglkg-day) 

INT AKE-r-IGESTION = CS x IR X FI X CF X EF x ED 
BW 1: AT 1: 365 da}s/yr 

INTAKE-nfRl'ouI = (DAm • t I EF / AT X 365 days/year) 1: SA .. ui•dj 

Where: 
SA,ollI.4J = SUM (SA x ED / BW) 

DA.v'.l = CS:x AF X ABS X CF 

Note: For noncarcinogenic effects, AT = ED, 



TABU: B.Hi.29 

DIRECT CONTACT WITH AND INCIDENTAL ING~STlON OJ' SIIRFACE SOIL (CF.NTRAL TENDI':NCY) 
CIIILD RESIOENT 
SITE 15, Ol'ERABLE UNIl 5 
NAS, CECIL f'IELD 

CARCINOGENIC EFFECTS 

C.OMPOIIND 

Benzo(.).nthnl~ene 

nenl.Q(a)pyrene 

8en7.Q(b )nuQranthene 

nem:o(k)nuor:anthene 

Carbnole 

ChryJene 

Dlbenzo( a,h)anth[1lcene 

I ndeno(l ,2,J-cd)pyrene 

Arun[~ 

Lead 

lNORGAl'<lC' OR 
OR(;ANIC 

"0 
° 
0 

0 

0 

0 

0 

0 

0 , 
1 

'i;O!L lINITS 

CONC.ENTRATION 

J40000 uglkg 
HOOtHl ugikg 
510000 uglkg 
130000 uglkg 

6"600 Ugikg 
400000 uglkg 

13000 uglkg 
100000 uglkg 

21 mgfkg 
420n mglkg 

INtAKE ORAL 

INGESIlON CSFlt] 
rn " mn'" .da ·1 

7 lE-06 0.71 

71E-06 7.3 

1.1 E-05 0.7J 

2.7E-06 0.071 

1.4E-07 0.02 

83E-06 0.007J 

2.7E-07 7.3 

2 I E-06 O.7J 

46£-07 1.5 

88£-05 ND 

SUMMARY CANCER RISK 

CANCRRRISK IJER"IAL INfAKR 
lNGE'i;T[ON AIlS[l1 DE}{MAL 

m-'" d. 

52E-06 001 23£-06 
5.2E-05 0.01 23E-06 
7.8E-06 001 3.5E-06 
2.0E-07 0.01 89E-07 
2.8E-09 0.01 4.5f,-08 
6 lE·08 0.01 2.7E-06 
2.0E-06 0.01 1-:'9£-08 
1.5 E-06 001 6.8E-07 
6.9E-07 0001 I 5E-08 

0.001 2.9E-06 

7E-05 
[1] Re1auve potency fd'Ao~ w~r~ ~ppl.!ecl to the CS::s of <;il.!CUlogemc r AH~ Rdatlv~ pOlency [.Ictal, are denved 1Il upIOVl~!or1fl1 GwddIlcc [or Quantlldl.!\e RL'>k A~sessment ufrolycychc Aromduc Hydrocarbo!l!l," USEPA, 1993 

[2] USErA RegIOn IV gUIdance speclfie~ absorphon factm-:. of I'" fur organIcs and 0 l'ii. for 1ll0rgdJUC~ (November 1995) 

[3J Calculated from ordl CSr~ 
NE .-" not Cvahlflt~d 

ABB-Envu"Onm~nla1 Scmces, Inc 
SOIL_AVG XLS 
1017197 

- - - -- ----

DERMAL CANCKRRlSK '[OTAL 

CSF II,J) DE}{J\.1AL CANCER 
m-'" "da 1 RISK 

0.' 1.9£-06 70E-D6 , 1 9E-05 7.0E-05 

0.' 2.8E-06 I IE-OS 
o.os 7.IE-08 2.7E-07 
0.04 1.8E-09 4.6E-09 

0.0011 2 2E-08 8.3E-08 

• 7.IE-07 27E-06 

0.' 5 5£.07 2.1E-06 
1.5 23E-08 7.IE-07 
ND 

2E-05 9E-05 

-



TABLE B.I5.19 

DIRECT CONTACT WIIH AND lNCIDEr-. fAL INGES]ION or 'WR}"ACL SOIL (CEN I RAL f ENllENc\') 

CHILD RESIIlENT 
SITE 15, OPERABLE UNrI 5 
NAS, CECIL FIELD 

NONCARCINOGENIC EFFECTS 

CO~1rOUND 

B"nz"(~).nthrac~ne 

B .. nlo(lI)pyr~n" 

Benzo(b )fluoranthene 

BCl\lO(k)lluoralithenf 

C<irbnole 

Chryscnc 

D Ibfllzo(a,h).uthra c~l\e 

Ind eno(I,2,3 -(d)pyrrne 

Benzo(g,h,1 )pel') leUf 

~Iuoranthfne 

Phenanthrene 

Pyrenc 

Al'$enic 

Antimony 

J..ead 

lPH 

IIMX 

INORGANIC OR SOIL UNIB 

URL;A"IIL LUN"L~NTRATlON" 

La 

0 14011011 ug/kg 
0 HOOOO ugikg 
0 510000 ug/kg 
0 UOIlIlO ug/kg 
0 6600 ugtkg 
0 400000 ug/kg 
0 UlIlIO ugikg 
0 100000 ug/kg 
0 54000 lIg/kg 
0 66011110 uglkg 
0 2601)00 ugikg 
0 500000 uglkg 
I 2Z mg/kg 
I " mglkg 
r 4200 mg/kg 
0 1111000 uglkg 
0 1100 uglkg 

Il"TAKE 

IN('E'STION" 

(mEI1<~-d~ ) 

25E-04 
2.5E-04 
37E-04 
9.5E-05 
4.8£-06 
29E-04 
9.5E-06 
7.3£-05 
39E-05 
4 8E-04 
19E-04 
37E-04 
1.6E-05 
5.4E-05 
3.1E-03 
95[.-05 
8.0E-07 

SUMMARY HAZARD INDEX 
[I] USEPA Regwn IV glUddnc~ sp~cJ!i~~ ab30rpuor. idC(OlO 01 1 % fOf Olglli\lC, and 0 I % for UlOlgamcs (November 1995) 
[2] Cdicuid(",d from ord! RIDs 
NO = no data avaIiable 

ABB-EnVlronm~ntaI SeITlces, Inc 
SOIL_AVGXLS 
lOf7i97 

ORAL HAZARD DERMAL INTAKl DlRMAL HAZARD TOTAL 

Rm QUOTIENT AIl"!ll D~RMAL Rm[2] QUOTIENT JlA?..,\RD 

(m~I1<e:-d~y) INGESTION (m,,,,<-"Yl (m,":';') DERMAL QUOTIRNT 

NO 001 8.IE-05 NO 
ND 001 8.IE-05 NO 
ND 0.01 1.2£-04 NO 
NO 001 3 IE-OS NO 
NO 001 16£-06 NO 
NO 001 9.6£-05 NO 
NO 001 31E-06 ND 
ND 0.01 2.4E-05 NO 
NO 001 13£-05 NO 

0.04 J.2E-02 001 I 6E-04 0016 44E-03 16E-02 
NO 0.01 6.2E-05 NO 

0.01 1.2£-02 001 12£-04 0027 44£-03 17£-02 
n.0003 54E-02 0.00 I 53E-07 0.00019 1.8E-03 55E-02 
O.OOO~ 14E-OI 0.001 18E-06 0.l)(lIlOlI4 4.4£-01 58E-OI 

ND 0001 1.0E-04 0 

11.03 32E-03 0.01 3.1E-O.5 0.017 1.2E-03 4.3E-03 
ND 0.01 2.6E-07 NO 

2E 01 5E-01 7E 01 

- ---





TABLE B.1S.3U 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL (CENTRAL TENDENCY) 
ADuLT TRESPASSER 
SITR 15, OPERABLE UNIT 5 
NAS, CECIL FIELD 

E.XPOSURE PARAMETERS 

PARM1ETER 

CONCENTRATION SOIL 

INGESTION RATE 

FRACTION INGESTED 

ADHERENCE FACTOR 

ABSORPTION FRACTION 

SlIRFACE AREA EXPOSED 

DOSE ABSORBED PER EVENT 

CONVERSIOK FACTOR 

BODY WEIGHT 

EXPOSURE FREQUENCY 

~XPOSURE DURATION 

AVERAGING TIME 

C.ANCER 

NONCA.NCER 

SYMBOL 

CS 

IR 

FI 

AF 

ABSd 

SA 

DA,v.oI. 

CF 

CF 

BW 

FF 

ED 

AT 

AT 

VALUE UNITS 

chcffilcal-spccLfic chenucal-speclfic 

50 mg/day 

100°,(, untlles~ 

o 11 mglcm'-event 

chemical specific \mlt1c.~s 

5.000 COl' 

chemical speCific mg/cm1-event 

1.00E-06 kg/rug 

1 00£-09 kg/ug 

70 kg 

40 days/year [11 

6 years 

70 years 

G years 

L11 Units for exposure frequency ale evenl.;;,"year in the calculallOn fJfthe delmally ab.~orbed dose 

USbPA 1989 Exposure Fac1or~ Handbook. May 1989. 

USEPA,1991 Human Health EvalualianMal1Ual, Supplo:mental Guidance "Standard Default Exposure 

Factors", OS\VER DirectIve 9285 6-03 

SOURCE 

USEP.\" 1996 

USEP;\., 1995 

USEP!\.. 1996 

USEP A, 1992a 

ABB, 1996 

llSEPA, 1992 

inorgam!;~ 

organics 

USEPA, 1991 

USI::.P1-\., 1996 

USl::.PA,19R9 

USEP;\., 1991 

i\5sumption 

USEP A, 1992 Demlal Exposure Assessment Prim:lples and Applications, EPN600/8-91/0 lIB, Janu31Y 1992. 

USEP.<\., 1996. Exposllle Factors IIilndbook, 1996. 

ABB-Envlromnental Serviccs, Inc 
SOn.. AVG.xLS 

1017/97 

EQUATIONS 

CANCERRI INTAKE (mglkg-day) x CANCER SLOPE ~'ACTOR (mglkg-dayr' i 

HAZARDQ INTAKE (mglkg-day) / REFERENCIi DOSR (mg/kg-day) 

INTAKE-INGF.sTlON = CS x IR x FI X CF x EF x .ED 

BW X AT x 365 days/yr 

INTAKE-DRRMAL = DAcvent X SA x EF X ED 

HWx ATx 365 days/yr 

'¥here: 

DAmnl~ AF X ABSd x l'F 

Note: For noncarcinogenic effects: AT = ED 



TAnLE B.lS.30 

omECT CONTACT \'TrH AND I.t~CIDENTAL INGE~TION OF SURIUCl<: ~OIL (CENTRAL TI~NUENCY) 
ADULT'lRESPASSER 
SITE 15, OPERAilLE UNIT 5 
NAS, CECIL FIELD 

CARCINOGENIC EFFECTS 

COMPOUND 

Benzo(a)anlhracenl:' 

Benzo(a)pyrene 

B~nzo(b)nuorl'nthenc 

Benzo(k)nuonmthene 

Carbazole 
Chrysene 

Dibem;o(_,h)llnthncene 

Indeno(l ,2 ,3-cd)p) rene 

Arsenic 

"' .. 

INORGANIC 

OR ORGANIC 

I/O 

0 
0 
a 
0 
0 
() 

0 
0 
J 
J 

SOIL UNlr~ INTAKE 

CONCENTRAIION INGESTION 

(mi!lk.e.-day) 

340000 uglkg 23E-06 
340000 ugikg 23E-06 
510000 lIg/kg 34E_06 
130000 ugfkg B 1£-07 

6600 ugikg 44E.-OS 
400000 ug/kg 27E-06 

13000 ogIkg S 7E-08 
100000 ugikg 67h-07 

2Z mgfkg 1 SE-07 
4200 mglkg 18E-OS 

SUMMARY CANCER RISK 
[I] USEPA ReglOn IV gU1danc~ ~pecllies absorption f,lctors (][ 1 ~o for orgamcs and 0 1 % for morgamcs (F~hruary 10, 1992) 
21 USEPA Region IV RUldance SP{'ctiles absolptlOn factors 01 1% for organics and 0 1 % for morgJ.mcs (Novemb~r 1995) 

f\BB-Envuonment.a1 Services, Inc 
SOll.,jI.VG:xLS 
1017/97 

ORAL 
('SF 

(mlifkl!:-dayr' 

073 
7.3 
0.73 

0.073 

0.02 
0.0073 

7.3 
0.73 
1.5 

~" 

CANCER DERMAL INTAKE DERMAL C,\NCER TOTAL 
RISK ASS [11 DERMAL CSF [11 RISK CANCER 

INGESTION (m~-dal') (mlUkl!:-d.vr' DERl\'L\'L RISK 

I 7E 06 001 25E-07 0.' 2 OE 07 1 9E-06 
17E-OS 001 2 SE-07 , 20E-06 19E-OS 
2 SE-06 001 3 BE-07 0.' 30E-07 2 BE-Oei 
64E-OR 001 96E-08 0.08 77E-09 7 IE-OS 
S 9E-ID 001 49E-09 0.04 I 9E-ID 11E-09 
20E·OS 001 30E-07 0,008 24E-09 21E-OS 
64E-07 o ul 9 tiE_09 , 77E-08 71E-07 
49E-07 001 74E-08 0.' S 9E-08 55E-07 
22h-07 0001 16E-09 1.5 24E-09 22E-07 

0001 31E-07 ND 

2E-05 3E-06 2E-05 



TABLE B 15.30 

OrRECT CONTACT W1TH ANI) INCIDENTAL INGESTION OF SURFACE SOIL (CENTRAL TENDENCY) 
ADULT lRESPASSER 
SITE 15, OPFRABLE UNIT 5 
NAS, CECIL FIELD 

l'o"ONCARCINOGEI\lC EFIi'RCTS 

COMPOUND 

llenzo( a )J.nthl1lcene 
Benzo(a)pyrene 
Benzo(b)nuoranth('nc 
Dcnzo(k) nu oranthene 
CZlrbazole 
ChI"}~ene 

Dibenzo(a,h)anthl"llcene 
Indeno( 1 ,2,J-cd)pyrcnr 
lJenzo(g,h,i)perylcne 
Fluoranthelle 
Phenanthrene 
P}rene 
Arsenic 
Antimony 
l..ead 
TPH 
lThL,( 

INORGANIC OR 

ORGANIC 

I/O 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
I 
I 
I 
0 
0 

SOIL UNITS Ii".TAKE 

CONCKN"fRATION INGESTION 

(mwkt-day) 

340000 ugikg 2 ?E-OS 
340000 uglkg 27E-OS 
510000 uglkg 40E-05 

130000 ug/kg 1 DE-OS 

6600 uglkg 52E-07 

"00000 ug/kg 3 IE-OS 

13000 ug/kg 1 DE-00 

100000 ugllg 78E-06 

54000 uglkg 42E_Ofj 

660000 uglkg 52E-05 

260000 ugllg 2 DE-OS 
500000 uglkg 39E-OS 

22 mglkg 17E-OG 

74 mg/kg 5 SE·U6 
4200 mg/kg 31p.04 

130000 uglkg 1 DE-OS 
1100 uglkg 8 6E-O~ 

SU~IMARY HA7,ARD INDEX 
[11 USEPA Region IV guldanct! specIfies absorptIOn factors of t% for orgdIllcs and 0 1 % for morgamcs (February 10, 1992) 

[2 J Calculntcd from oral R1D~ 
ND == no d.!la <lvallab]e 

.ABB-EnvllorunentaI Servlce~, In(' 
SOIL_AVGXLS 
10/7/97 

ORAL HAZARD DERMAL INTAKE DKRMAL HAZARD TaL'lL 

Rm QUOTJEI"T ABS {t] DERMAL RID 12] QuonENI HAZARD 

(1IIg1!qe:-dllY) INGES"OON (mFdk!!.·day) (melkl!-da ) DERMAL QUOTIENT 

ND 001 29E.06 ND 
ND 001 29E-06 NIl 
ND 001 4-1-E-06 ND 
NO 001 I IE·06 ND 
ND 001 S_7E-08 NlJ 
ND 001 3 -I-E·06 ND 
Nn 001 I lE-07 ND 
ND 001 86E-07 NlJ 
NO 001 46E·07 ND 

0"' 13E-03 001 57E-06 O.OJ6 I 6E-1/4 14E-03 

ND 001 22E-06 NO 
0.Q3 13E-03 001 43E·06 0.027 16E·(\--1 I SE-03 

o 0003 S 7E-03 o OUI 19E-08 0,00029 65E·OS 5 8E-03 

0.0004 1-1-E-02 0001 6 -m-08 0.000004 16E-()2 30E-02 

ND 0001 36E-06 0 
0.03 34E-04 001 I IE-06 0.027 41E-05 3 8E-04 

ND 001 9 SE-Oq ND 

2E 02 2E-02 4E 02 





TABLE B.IS.31 

DIRECl CONTACT WITH AND INCIDENTAL L"iGESTION OF SURFACE SOlL (CENTRAL TE!"iUENC\") 
ADOLESCENT TRESPASSER 
SITE 15, OPERABLE UNIT 5 
"AS, CECIL FIELD 

EXPOSURE PARAMErERS 

PARAl>,fETER SYMDOL VALUE UNITS SOuRCE 

CONCENTRATION SOIL CS chemICal-speclt'ic chemlcal.bpe~Jfic 

INGESTION RAn: IR 50 mg/day USEPA, 1996 

~ RACTION INGESTED FI 100% tilll!less A~~umrtlon 

ADHERENCE FACTOR AF 04 mglcm'-evenl USEPA, 199G 

AGE-SPEC!F!C SUR~'ACE AREA SA, age-~reclfic cm~ LTSEPA, 1989 

ABSORPTION FRAC'TlON /-\BSj ("hemj("a\'~reclfic UlUt1CSS USEPA, 1995 

CONVERS!ON FACTOR cr 1 OOE-06 kg/mg Inorganlcs 

C:F 1 00E-09 kg/mg Org[ln1c~ 

BODY WE!GHT BW 45 kg USl:PA, 1995 

AGE-SPECIF!C DODY WE!GHT SW, age-specIfic kg USEPA, 1989 

EXPOSURE FREQUENCY EF 40 daY5/'year [I] lJSEPA, 1996 

EXPOSURE DL"RA TiON ED 3 years USEPA, 1989 

AGE-SPf':CIFIC EXPOSURE DURATION ED, ng~-sp~l,lfic years T rSEP A, ]992 

AGE-WEIGHTF,D SUJU'ACE AREA \21 SA,.oii'OJ 821 cm'-yearl1cg ABB,1996 

DOSE ABSORRF,J} P~:R IcVl:N f DA,.'<nI chemlCal.sp~cIGc mgfcm'·event PerUSEPA,1992 

AVERAG!NG11l\l~: 

CANCER AI 70 y~ars USEPA, 1991 

NONCANCER AT 3 )~ars USEPA, 1995 

! 1\ Undo lbl C'pO~Ilf" fj equ"ncy ne III evenWyear mille calculatIon ofllle oJ~ml"lly All.orhed do,,, 

[2] In ~sbmll1ng the deanally ab5(1rb~d do.e for ciuhlrell dge 7 Lhrough 16, th" tune·welghted, b(ldY'l'elYtt normilied "lITfdLe >lr~a exposed '" 

c,,]culated from rnrfac. ar.~, expo.llre duratlGlI, and budy weIght for eooh of!O ag~ perIods, age 7 thmlt!,h 16, pcr USl:.I'A, l~n 

ABB, 1996 Gencral IllrQIIIratlOn Report, 1996 

Uo.l::1' A, 1989 Exporure I"Jctor~ llmdbaak.,EPAf600IS-l':9104'l, May 1989 

USEPA, 1 qn Deanal Exposnre A"c"lII~nl PrInCIples ;md Apphc~l!ons, rPN600Ig.911011B, hIlUMY 1992 

llSEPA, 1995 Supplemcn(al Gwdance to RAGS Reglon ~ BulletIm, BulletIn N" 3, Nov~llIbcr 1995 

lJSEPA, 1996 Exposure facto!$ IImdbook. 1906 

'----

AI3B-Envmmmcntal SCf'{1ces, Inc 

SOIL_AVG XLS 
1017197 

EQUATIONS 

CANCER RISK = INTAKE (mg/kg-day) 'I CANCER SLOPE FACTOR (mg/kg-day 

I-lAZARD QUOTIENT = 1f\'TAKE (mg/kg-day) I REFERENCE nOSE (mg/Iq:-day) 

It-l"T AKE-r<GEmoN - CS x IR I FI x CF x EF x ED 

BW x AT I 365 day<;/yr 

INTAKE.DERMA-L= AT x 365 days/year) x SA.oll'.dJ 

Where: 

SA .. lt<dJ:= SUM (S.~ x EDJ f R\V0 
DAmM = CS x AF I ABS."l CF 

Note: For nunc.lrcillo~ellic effects: AI" = ED. 



TABLE B.1S.31 

DIRECTCONTACTWlTH AND INCIDENTAL INGF.SfiON OF SURFACE SOIL (CJi:NTRAL fEi'DENCY) 

ADOLESCENT I RESrASSER 

SITE 15, OPERABT.E UNIT.5 

NAS, CF.CIL FIELIl 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL UNIT~ 

COMPOUND ORGANIC C'ONCENTR<l.TlON 

"0 

Benzo(a)anthucene 0 j~OOOO uglkg 

Benzo(a)pyrene 0 34(1000 ug'kg 

Benzo(b)nuoranthene n 51000U uglkg 

Benl.o(k)nuoranthene 0 UOIIOO ugikg 

Carbazole a 6600 ugtkg 

Chrysene 0 4110000 Uglkg 

Dlbenzo(a,h)anthuctne 0 13000 uglkg 

I ndeno(l,2 ,J-cd)pyrenf: n 100000 uglkg 

Anenlc I 21 mglkg 

Ln' I 4200 mglkg 

INTAKE ORAL 

INGESTlOl'< Cf.:F[t\ 

(m~!\..~.day) (IIlr;/k.r:.day) 1 

18E-06 0.73 

l.RE-06 7,3 

27E-06 0.73 

68E-07 0073 

3.4E-08 11.02 

2 IE-06 U.0073 

6 8E-08 7,3 

5.2E-07 11.73 

1 IE-07 1.5 

22E-05 ND 

SUMMARY CANCER RISK 

CANCER RISK DF-RMAL INfAKJ!. 

INGESTiON ASS \21 DERMAL 

(m~i\.:~·day) 

1.3E-06 001 17£·06 

1 3£-05 001 1.7£-06 

19E-06 0,01 26E-06 

5.0E-08 001 67E-07 

6,9E-10 0.01 :3 4E-08 

1.5E-08 0.01 2,lE-06 

5.0E-07 001 6.7E-08 

3,8E-07 001 5.1E-07 

17E-07 0001 1.1 E-08 

0.001 22£-06 

2E-05 

[I] R<llauve potency factor.; weill lIpphed to Ule CSI'~ for carcmogcruc PAlb Relattve potency factors are denved ill "ProwHonal GUlddIlC,," for Quanlttalwc Rlsk As3e~~ment 101 I'olycych~ MOmau(; Ilydrocarbolls," USEP A, 1 "93 

[2] USEPA Regl()J\ IV gtudance speC!!ie5 ,dJ30rpllon f~ctor-; of l~' for orgaruc~ and 0 1~/, IQf morgarm:s lNm'emb<ll 1995) 

[3] C.uculated from oral CSFs 

NE = llOt e'01uated - -

ABB-EnvrroI\lllcntal Sernce~, Inc 

SOIL_AVG XLS 

IOi1!97 

- - - - - - - -- - - - - - - - - - -

DFRMAL CANCER RISK TOTAL 

CSiF [l,3J DERMAL CANCER 

(m~·d~y)' RISK 

'" 1 4£-06 2.7E-06 

• 14£-05 2.7E-05 

0,' 2.1£-06 4.0E-06 

on, 5.3E-08 10E-07 

0.04 14E-09 2.0E-09 

0.008 1.6E-08 3.2E-08 

• 53E-07 10E-06 

0,' 4.1E-07 7.9E-07 
1., 17E-08 1.9E-07 

NU 

2E-05 4E-05 

- - - - - -



TABLE B.15 .. Jl 

DIRECT CONTACT 'WITH AND INC!DEl\ITAL INGESTION OF SliRFACE ~mL (CENTRAL ITNDENCY) 
ADOLESCENT TRESPASSER 
SHE 15, OPERARLE UNIT 5 
NAS, CECIL FIFLD 

NONCARCINOGENIC EFFECTS 

INORGANIC OR liOlL lIMn 

COMPOIJND ORGANIC CONCRNTRATION 

liO 

Benzo(a)anthracene 0 140000 ug/kg 
nen~o(a)pyrene 0 )400111) ug;kg 
Benzo(b )nuoranthene 0 510000 "glkg 
Benzo(k)n norant hene 0 1)0000 ug/kg 
Carbazole 0 66n1) ugikg 
Chr)$ene D 400000 ug'kg 
Dlbenzo( a ,h)a nlhracene 0 1)000 uglkg 
I ndcllo(1 ,2,.1-c d)pyrene 0 10111100 ugikg 
Benzo(g,h,l)perylene 0 54000 uglkg 
Fluoranthene 0 660000 uglkg 
Phell.llthr~ne 0 26111100 uglkg 
P),rene n 500000 ugikg 
ArsenIc I n mg'kg 
Antimony I ,. mglkg 
Lead I 4200 mglkg 
TPH 0 tJoooo ug'kg 
JlMX 0 1100 ugikg 

INTAKE URAL I!ALARD 

INGI1HION RID QIJOIlI1NT 
(mg,i<~-day) (mr/k.r;-day) INGESTION 

4 IE-OS NO 
4.1E-05 NO 
6.2E-05 NO 
1 GE-05 NO 
'.OE-07 NO 
4.9E-05 ND 
16E-06 NO 
1.2E-05 ND 

6.6£-06 ND 
80h-05 0.04 2.0E-01 
1.2E-05 ND 
6 1£-05 003 2.0E-03 
27E-06 O.(JUOJ 8.9E-03 
9.0E-06 0.0004 21E-02 
5.1E-04 '" 16E-05 II.OJ 5.3E-04 
I.3E-07 NO 

SUMMARY HAZARD INDEX 4E-02 
[I] USr:PA Region IV glliddDce sp~cllie~ absorpuoll factors of 1 % for orgarucs ;md 0 I % for morgarucs (N,wember 1995) 
[2] CdlcuIated from oral RIDs 
NO ~ no data ~v.lliable 

ABB-[nvlronmental Servlce~, inc 
SOILjL VG >"l,S 
1017197 

-----

DI1RMAL INTAKJo: DERMAL HAZARD TOTAL 

ADS [I] DERMAL RrD [1] QUOTlEN1 1IA7.ARD 

(m~t1;~-d~y) (m Ike-llay) DERMAL (,JIJOTIRNT 

0.01 4.1E-05 NO 
DOl 4.IE-05 Nil 
0.01 6.IE-05 NO 
0.01 1.6E-05 NO 
D.OI 7.9E-07 ND 
O.oJ 4.8E-05 ND 
O.oJ 1.6E-06 ND 
0.01 12E-05 NO 
0.01 6.5E-06 NO 
0.01 7.9E-05 0,U6 22E-03 42£-03 
0.01 3 IE-OS Nn 
0.01 6.0E-05 0.027 22£-03 4.3E-03 

0001 2.6E-07 0.00029 9.1E-04 98E-03 
0001 89E-07 0.000004 2 2E-0 1 2.4E-OI 
0.001 5.0E-05 0 

0.01 1.6E-05 0027 58E-04 1.I E-03 
0.01 13E-07 NO 

2E-Ol 3E-Ol 

--- -~ -- - -- -





B.15.32 

DIRECr CONTACT WITH Mll LNCIDENTAL LNGE~ lION O~' SURFACE SOIL (CENTRAL TEN-UENCY) 
OCCUPATIONAL WORKER 
SITE 15, OPERABLE UNIT!' 
NAS, C}<~ClL FIELD 

gXI'OSlJRE PARA...'..JETERS 

PARAMETER SYMBOL VALUE UNITS SOURCE 

CONCENTRATION SOIL CS ch~mlc,d-speclfic cheml~al-specI£jc 

INGESTION RATE II< 50 mg/day USEPA, 1996 

FRAclION li~GESTED FI 100% uTIlII~ss A~~urnptlon 

ADHF.RENCEFArTOR .'IF 0046 mglcm'-event USEPA, 1996 

ABSORPTION FMC IlON i\I3S chemIcal-specIfic wlltlc~s USEPA, 1995 

SURFACE AREA E.."{POSED SA 2,000 cm' ABB,1906 

DO,<,E AB,<,ORIlED PER EVENT DA",~~ chemIcal-specific mg/cml-cvenl LrShPA, 1992 

CONVFR~IOl'< FACTOR CF 1 OOE-09 kg/ug Orgamc convcr~JOn 

COffiERSION FACTOR CF I OOE-06 19lmg Inorgamc conversIOn 

RODVWEIGHI HlV 70 kg US EPA, 1991 

EXPOSURE FREQIJFNCY EF 40 days/year [1] USEPA, 1996 
EXPO~tfRE DURA TlOl'I ED 06 yedfs USEPA, 1996 

AVERAGrNG T1MF. 

CANCER AT 70 yedfs USEPA,1991 

NONCANCER AT 66 veaf~ USEPA. 1995 

[1]lJnlts lor exposure frequency are cvcnG/yedf In Lhe cJicuiatl0n of the dermnlly absorbed dose 

ABB, 1996 General InformdllOn Report 

USEPA,1991 Human Health EvaluatiOn MdilUdl, Supplemental GUld.mce "Standard Default Exposure FactoI'~", 

OSWER DIrective 9285 6-03 

USEPA,1992 Dem1a! E'{posure Assessment i'rmclples dlld ApphcallOns, EPNfiOO/8-911011B, January 1992 

lJSEPA, 1995 Supplcmcnldl GUidance to RAGS 

USEPA, 1996_ E;.;posure Factors Handbook, 1996 

ABB-Envlronmental ServIces, Inc 
SOIL_AVGXLS 

1017/97 

RegIOn IV, Human Health Risk Assessment Bulletm No 3 

EQUATIONS 

CANCER RISK = INTAKE (mgik2-day) x CANCER SLOPE FACTOR (mglkg-dayyl 

lIAz..~RD QUOTIENT = INTAKE (mglkg-day) / REFERENCE DOSE (mglkg-day) 

INTAKE-r."IGESTION = C'S.x IR x FI x CF x EF :\ ED 
UW x AT x 365 da)s/yr 

INT AKE-m:HMAL = DAn",,1 x SA X EF X ED 

DW x AT x 365 days/yl' 

"'lLen: 

DA~V!n( = CS X AF .x ADS x CIi' 

Note: For noncllrcinogenic c1Tccts~ AT = ED 



B.1532 

DIRJ<:CT CONTACT ..,VITTI A ... ND INCIDENTAL INr.FSTION OF' SUID"ACE SOIL (CEl\TRAL 1ENDENCY) 

O('CUP.\I10NAL WORKER 

SITE 15, OPERABLE UNIT 5 

NAS, CECn, FIELD 

CARCINOGENIC EI'FEeTS 

INORGANIC OR SOIL UNITS INtAKE 

COMPOiJND ORGANIC CONCENTRATION II\GE'iTION 

I/O (mi:/ki"day) 

Benzo(a)anthracene 0 340000 ug/kg 2.5E-06 

Btnzo(a)pyrrne 0 340000 ug/kg 2.5E-06 

Benlo(b)nuo["lmthene 0 510000 llg/kg 3.8E-06 

Benzo(k)nuoI"IlDthene U 130000 ug/kg 9 (iE-07 

Carbazole 0 6600 ug/kg 4.9E-08 

Cbryune 0 400000 ug/kg 30E-06 

Dibrnzo(a,h)lInthracene 0 lJOOO uglkg 96E-08 

Indeno{1,2,J-cd)pyrent' 0 100000 ug/kg 7.4E-07 

Anemc 1 n mglkg 1 6E-07 

Lud 1 4200 mglkg 3.1E-05 

SLIMMARY CANCER RISK 

[1) USEPA Reglon IV gllld[ll\ce speclfies absorpl_on factol1! of \0/, for orgdr)lC~ and 0 1·~' (or morgaruc, (November, 1 <)95) 

[2] Calculated from Of<ll CSF~ 

NE ~ not cvalU<lled 

ABB-Envu:onmenLaI Services, Inc 

SOIL_AVGXl,S 

10/7/97 

ORAL CANC~:R RISK D~R},.IAL INTAKE DEru.1AL CANCER RISK T01AL 

CSf INGESTION ABS\l] DERMAL C.W 11] DERMAL CANCER 

(m"'~'.," (mol"'·"') (mol"".,,' RISK 

0.73 1 8E-06 om 46E-08 0.8 37E-08 1.9E.06 

7.3 1 8E-05 001 46E-08 , 3.7E-07 1.9E-05 

073 2.7£-06 0.01 6.9E-08 0.' 5.5E-08 2.8E-06 

0073 7.0E-08 0.01 1.8E-08 0.08 1 4E-09 7.1E-08 

002 97E-l0 0.01 9.0E-l0 004 HE-II 1 0E-09 

0.0073 2.2E-08 om 5AE-08 0008 43E-l0 2.2E-08 

73 7.0E-07 0.01 1.8E-09 8 1.4E-08 7 lE-07 

073 54E-07 0.01 1 4E-08 0.' 1 lE-08 5 5E-07 

1.5 2AE-07 0.001 30E-1O 1.5 45E-1O 2AE-07 

NI) 0.001 5.7E-08 ND 

2E-05 5£-07 2£-05 



8.15".32 

DIRECT CON rAcr WITH .4.,"W h~CIDENTAL INGESTION OF SlJRFA('E SOn., (('E~IRAL TENDENCY) 
OCCUPATION.\L WORKER 
SITE 15, OPERABLE UNIT 5 
NAS, CECIL ''IELn 

NONCARCINOGENIC EFFECTS 

INORGANIC OR :'lOlL W;ITS INT4KE 
COMPOUND ORGANIC CONCENTRATION INGESTION 

110 (m,""")' 
Benzo(lI)anthracene 0 340000 ug/kg 2.7E-05 
Denzo(a)pyrene 0 340000 uglkg 2.7E-05 
Benzo(b )nuoranthene 0 510000 ug/kg 40E-05 
Benzo(k)nuorllnthtne 0 130000 uglkg 1 OE-05 
Carbazole 0 6600 uglkg 5.2E-07 
Chry~ene 0 400000 ugikg 3 IE-OS 
Diben1O( .,h )anth rtccnc 0 1300U ugikg 1 OE-06 
Indeno(1 ,2 ,3-cd)pyrcnt 0 IOOUOU uglkg 78E-06 
Den7o(g,h,i)pel"} lcnc 0 5400U ug/kg 42E-06 
Fluoranthcne 0 660000 ug/kg 5 2E-05 
Phenanthrene 0 160UOO ugikg 2 OE-05 
Pyrcnt 0 500UOU ugikg 3 9£-05 
Anenic I " mglkg 1 7£-06 
4ntimony I 74 mglkg 58E-06 
Lead I 420U mglkg 33E-04 
TPJI 0 130000 uglkg 1.0£-05 
TIMX 0 1100 uglkg 8 6£-08 

SUMMARY HAZ~RD INDEX 
(1] UsEr A RegIOn IV guldance ~pec!lies absorption Ihctor.; of 1',,, fN organiC, and () 1°", for morgamcs (f~bll.lary 10, 1992) 
[21 Calculated from oral Rill, 
ND = not ,-leteeled 

.AJ3B-Emlfonmenlal Sen Ices, Inc 
son,. AVG XLS 
1017/97 

_._-

ORAL HAZARll DERMAL INTAKE DERMAl. HAZARD TOTAL 

RID QUOIU:NI AHS [lJ DFRMAL RID 121 QUOTIENT I1AZARD 

(m"",·d,), INGESTION (m."<-',,' (m~·d.v) DERMAL QUOT1~:Nl 

ND 001 4.9E-07 ~1J 

ND 001 4.9E~07 ~"]) 

ND 001 73E-07 ~"]) 

ND 001 1.9E-07 ND 

'"]) 001 9.5E-09 Nil 

ND 001 5.XE~07 ND 

'"]) o fn 1 %-08 ND 

ND 0.01 1.'1E-07 ND 

ND 0.01 7.8E-08 ND 

0.04 1 3£-03 0.01 9.5E-07 0.036 2.6E-05 1 3E-03 
ND 0.01 3.7E-07 ND 

0.03 1 3£-0'3 0.01 7.2£-07 0.027 2.7E-05 1 3E-03 
00003 5 7E-03 0.001 32£-09 0.00029 1 IE-OS 5 8E-03 
00004 1 4E-02 0001 1.1E-08 0.000004 2.7E-03 1 7E-02 

ND 0.001 6'()£-07 a 
0.03 34E-04 0.01 I.YE-07 0.027 6.9£-06 35E-04 

ND 0.01 l.6E~09 ND 

2E-02 3E-03 3E-02 

-





TABLE B 15 JJ 

DIRECT CONTACT \\'ITH AI''l'U mCIDEj';TAL INGF:STION OF SlJRFACE SOIL lCENTRAL TENDENCY) 
SITE M,UNTENANCE WORKJ<:R 
SITE 15, OP"~RAnLE UNIT 5 
NAS, CECil., FIELD 

EXPOSUREP~ETERS 

PARA.MEfER S\'\180L VALliE UNITS SOllRCE 

CONCENTRATION SOIL C'S ChemlCill_speClfic Chel1llCaI-speclfic 

INGE~llON RArE IR 50 mglUdy USEP /\, 199fi 

FRACTION U"GF<;TED FI laO"" unlll~~~ AsSlUnptlOn 

ADHERENCE FACTOR AF 0046 mglclll1-event USEPA. 1996 

ABSORP lION FRACTION ABS chenllcal-specliic umlless USFPA 1995 
SURFACE ARFA FX:POSED SA 5,000 cm3 ABB,19% 

DOSE ABSORBED PER EVENT DA.~ chClmeal-~pecdjc mg1em:!-event lJSEPA 1992 

CONVERSION F.\C I OR CC 1 OOE-09 kglug OrgdIllc converSlOn 

CONVER.<;ION FACTOR CF I DOE_On kg/mg InorganiC convelSJOn 

BOU\ WEIGHT BW 70 kg lJSEPA,1991 

E:\."POS'JRE FRFQUENC"'l EF 30 days/year [IJ AsStunptlOll 
EXPOSURE DURAllON ED G6 ycals USEP~ 1996 

AVFR,WING TIME 

CANCER AT 70 yeurs TJSEPA., 1991 
NONCA_NCER AT 66 years TJSEP A, 1995 

[1 J Urllts for cxposw e fn:quem.y Me eyenL<;lyear III the calculatIOn of the demlally absolbed dose 

ABB, 1996 General inrnmlJllon Repon. 

USEPA, 1991 Human HCdlth L,\ dluallOn lvfanual, Supplemental GUld~nce "Standard Default Exposure Factors", 

O;:;\\fER DlrectlVe 9285 6-03 
USEPA 1992 Dermal Exposure Asse<;smenL Pnnclple~ ilnd ApphcatlOm, EPAi600/S-91/011B, JMluary 1992 

USEPA, 1995 SupplemenL1.1 GUldiince to RAGS 

USEPA, 1996 Exposure Fucto[s Handbook., 1996 

ABB-Envuonmental Ser\'lct:5, Inc 
SOIL_AVGXL;:; 

1017/97 

Region IV, Human HCdlth Rl~k fusessmenl T3ul1ellll No 3 

EQUATIONS 

CA..I"l"C'ER RISK = INTAKE (mglkg-day) x CANCER SLOPE FACTOR (mglkg_day)"l 

HAZARD QUOTIENT = INTAKE (mglkg-day) I REFERENCE DOSE (mglkg-day) 

INTAKE INGESTION = C'S x IR x FI x CF x EF x ED 
HW x AT x 365 days/yr 

lNT AKE-DrRM.4L = DA.mt' X SA x EF x ED 
RW X AT x 365 days/yr 

\\-'here: 

DA.v .,. .. = CS X AF X AHS X CF 

Note: For noncarcinogenic effects, AT = ED 



TABLE B 15.33 

DIRECT CONTACT WITH "-M) INCIDENTAl, INGESTION OF SUID'AC'F SOlL (C'ENTR .. <\'L TFNDENCY) 

SITE M .. <\l.l'ITENANCE WORKER 

SHE 15, OPERABLE UNIT 5 

NAS, CEC'n. FlliLD 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL UNITS INTAKE 

COMPOUND ORGANIC CONC~NTRATION 
lNGICSTION 

"U (mWk,·"Y) 

Benzn(a )anihractne 0 3-10000 ug/kg 1 9E-06 

Benzo(a)pyrtnt 0 3-10000 ug/kg 1 9E-06 

Btnw (h)nuoI"lUi thene 0 510000 uglkg 28E-06 

BfnIO(k)nuornnthene 0 130000 ug1kg 7.2E-07 

Carbazole 0 6600 ug/kg 1 7E-08 

Chry~ene 0 400000 uglkg 22E-06 

Dibtnzo(a,h)ant h .... cene 0 13000 ug/kg 7.2E-08 

In deno( 1, 2,J .. cd)pyrene 0 100000 uglkg 55E-07 

Anfnk I " mg/kg 1 2E-07 

Lead I 4200 mglkg 2.3£-05 

SUMMARY CANCER RISK 

[11 USEPA Region IV gUidance 5peGlfie.~ absorp'lOn faclors ofl'o [or orgamcs <lw.I 0 1"" for lIIorganlc5 (Nllvemh~r. 15N5) 

[2] CalculaLed fiom oml C::lFs 

NIl = not evalualed 

r\BB-EnvIfonmenLai Sel'Vlee~. Inc 

SOll"_AVGXI .. S 

1017/97 

ORAL 

('Sf 

(miUkll-d .. vl-1 

0.73 

7.J 

0.73 

0,073 

002 

0.0073 

7.J 

0.73 

I.' 
ND 

CANC~:RRISK DER'.[AL INTAK~: m:ltlV[AL CANCER RISK IOTAL 

INGESTiON AH~ [1] llE\U.1AL CSF 111 DE\U.IAL CANCER 

(mOk,·d,,) (m",,,.d,~) , RISK 

1 4E-06 0.01 87E-08 0.' 6.9E-08 1.4E-06 

14E-05 0.01 8.7E·08 , 69E-07 1 4E-05 

2.1E-06 001 1 3E-07 0.' 1.0E-07 2.2E-06 

5.3E-08 001 3.3E-08 0.08 2.6E·09 5 5£-08 

73E-1O 0.01 1.7E-09 0.04 67E-ll 80E-1O 

L6E-08 001 I OE-07 0.008 8 IE-IO 1 7E-08 

53E-07 0.01 3.3E-09 , 2.6E-08 5 5£-07 

4.0E-07 0.01 2.5E-08 0.' 2DE-08 4.2E-07 

I 8E-07 0.001 5.6£-10 I.' 8.4E-I0 1.8£-07 

{] [)01 l.l £-07 ND 

2E-05 9E-07 2E·05 



TABLE B.lS.33 

DffiECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE son, (CENTRAL TENDENCY) 

SHE MAL'Il1!,NANCE ""ORKElt 
SITE 15, OPERABLE UNIT 5 
NAS, CECIL FIELD 

NONCARCINOGENLC EFFEC TS 

INOIWANIC OR 5011. UNll~ INIAKf: 
COMPOU~D ORGA~IC CONCf:~TR.\TION INGf:STION 

UO 'm~kl!:-davl 

Benl.o(lI)anthracene 0 34(J000 uglkg 2.0E-OS 
Benzo(a)pyrene 0 340UOU ug/kg 20E-OS 
Benzo(b )nUOfllnthene 0 51000U ug/kg 3 OE-OS 
Benzo(k)nuoranthene 0 BOUUU ug/kg 7 6E-06 
Carblll.ole 0 66UO uglkg 3.9E-07 
Chryune 0 400000 ug'kg 2.3E-05 
Dibenzo( a,h)anlhrll.cene 0 13000 ugikg 76E-07 
Indeno(l ,2 ,3-cd)pyrene 0 100000 ug'kg S~9E-06 

BenzotJ:,h,l)perylene 0 54000 ugikg 3~2E-06 

Fluoranthene 0 660000 ugikg 3~9E-05 

Phenanthrene 0 260000 ugikg I SE-OS 
Pyrene 0 500000 ugikg 2.9E-05 
Arsenic I 22 rng/kg 13E-06 
AntimOD) I 74 mgikg 43£-06 
Lead I 4200 mg/kg 25£-04 
TIll 0 130000 ug/kg 7 6£-06 
IIMX 0 llOO ugikg 65E-08 

SUMMARY HAZARD INDEX 
[Il USEP A R",g!01l IV gUluallce "peed!e" ab,ofFnon factors of 1 % COl OlgatllCo and 0 j0-\. for morgamcs (February 10, 1992) 
[2] C[llculat~d from oral Rfl), 
"NTI ~ no dala available 

ABB"EnVlHmmentdJ SerVices, Inc 

SOll.._AVGXLS 
1017/97 

ORAL IIAZARD DERJl.lAL INTAKE DER.\tAL HAZARD TOTAL 

RID Ql10TJENT ARS III D~'RMAL Rm!l] QIJOTIF:NT HAL.'lRD 

(m"/k,,"davI Ir..GESTION Im./k.~d,,' Im.,".d,,) DERJl.fAL QUOTIENT 

ND U.OI 9.2E-07 ND 

ND O.UI ~.2E-07 ND 

ND 0.01 1.4E-06 ND 

N", 0.01 3.SE-07 ND 

ND 001 1.8E-08 ND 

ND 0~01 I IE-U6 ND 
ND 0.01 3 SIo-U8 ND 

ND 001 27E-07 ND 

ND 0~01 I SE-U7 ND 

0.04 9.7E-04 001 I 8E-U6 0.036 5.0E-05 I.UE-03 
ND 0.01 7010-07 NO 

o OJ 9.8E-04 0.01 I 410-06 0.027 5.(lE-05 I.U£-03 
O,UOOJ 43£-03 0.001 5 910-09 0.00029 2.UE-05 4.3£-U3 
U UOO4 I.IE-02 0001 20t-US 0.000004 S.OE-03 J .6E~02 

NlJ 0.001 1 1£-06 , 
(J.OJ 2.5E-04 001 3 510-07 0027 I 3E-OS 2.7£-04 

ND 0.01 3 OE-09 ND 

2E-02 5E-03 2E-Ol 





ARGwlNG 

TABLE B.15 34 

INGESTION OF GROUNDWATER AS DRINKING WATER (lJT\"'FILTERED SAl\WLES) CENTRAL TENDENCY 
ADULT RF~SIUtN" 
SITE 15, OPERABLE UNIT 5 
NAS CECIL FIELD 

EXPOSURE PARAMETERS 

PARAMETER 

CONCENTRATION WATER 

INGESTION RATE 

HODY WEIGHT 

CONVERSION FACTOR 

EXPOSlrRE FREQUENCY 
t<:Xl'O')UKE DURA lION 

AVERAGI""G TIME 
CANCER 

NON CANCER 

SYMBOL 

CW 

IR 

BW 

CF 

EF 

CD 

AT 

AT 

USEPA, 1989 E'{pllsur" fdc\lll"'; IIdndblllll.., MdY 1989 

VALLIE 

L!l('lIucal-~pccdi(. 

I.; 

70 

o Oll1 

350 

7 

70 

7 

USEPA,1991 Human Health EvaluaLJon Manual, Supplemenlal Grndance 

"Standard D~fa\lH Expo,lIrc Facto! ,", OSWfoR Dtrccbve 9285 6-1l3 

llSEPA, 1996 Exposure factor.; lIandb[lQk, 1996 

lrNIlS SOURCE 

llglhtCI 

hler.;/day USEPA._ 1996 

kg U:;EPA,1991 

rnglug 

days/year USEP!\ 1991 

year, USEf'A. 19i:':~ 

years USEPA. 1991 

yeaf'i U3EPA,1991 

Page 1 

CANCER RISK == INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mglkg-day)-l 

HAZ,\RO QUOTIENT == INTAKE (mwkg-da) / RE~ERENCF. DOSE ("Ig/kg-day) 

INTAKE= C'WxIRxEfxEDxCF 

BW:x AT x 365 dayslyMr 

NIlh: FIlr ""n~alclllllgehl~ efTect., AT = ED_ 



AROWING 

TABLE B.15.34 

INGESTION OF GROUNDWATER AS DRINKING WATER (UNFILTERED SAMl'LES) CENTRAL TENDENCY 

ADULT RESIDENT 

SITE 15, OPERABLE UNIT 5 

NAS CECIL FIELD 

CARCINOGENIC EFFECTS 

CO~IPOUl\jl) 

bl5(2-Ethylhuyl)phth.date 

4,4-DDD 

4,4-DDE 

4,",-DDT 

llervllium 

ND - No Data. 

NONCARCINOGENIC EFFECTS 

COMPOUND 

bi~(2_Ethylhf'Xyl)phthlll .. te 

-I,4-DDD 

4,4-Dm: 

4,4-DDT 

Aluminum 

Antimony 

Beryllium 

Inm 

Thallium 

RUX 

ND no d..'1ta available 

WATER UNITS 

CONCl<:NTRATION 

32.9 uglL 

o 029 uglL 

0.06 ug/L 

0.034 ug/L 

1 ugfL 

WATER UNlTS 

CONCENTItATION 

32.9 UGILITER 

0.029 UG/UTER 

0.06 UG/lJTER 

0.034 UGII_ITER 

427 UG/UTER 

2.2 IJG!UTER 

1 UG/UTER 

1750 UG/UTER 

5.2 UG/UTER 

0,24 UGILlTER 

INTAKE CANCERSWPE 

INGESTION FACTOR 

(mg/kg-day) (mg/kg-day)"-l 

63E-OS 0.014 

S 00-08 0.24 

12E·07 0.34 

6 SE-08 0,34 

19E-06 4.3 

TOTAL CANCER RISK 

INTAKE REFERENCl<: 

INGESTION DOSE 

(mglkg-dlloy) (mg/kg-day) 

63E-04 0.02 

S 6E-07 ND 

12E-06 ND 

6 SE·07 0.0005 

81£-03 1 

42E-05 II 0004 

\ 9E-05 0.005 

34E-02 0.3 

1 OE-04 0.00008 

46E-06 ND 

TOTAL I1AZARD INDEX 

Page I 

CANCER RISK 

lNGESTION 

88E-07 

13E-OR 

39E·OS 

22E-08 

82E_06 

9E-06 

IIAZARD 

QUOTIENT , 

INGESTION 

32E02 ' 

, 

J 3E-03 I 

82E-03 

l1E·Ol 

38E·03 

\ IG-O\ 

12E10u 

2 



('k~ .j-.IG 

TABLE B.lS.35 

INGESTION OF GROUNDWATER AS DRIl'iKING WATER (UNFILTERED SAMPLES) CENTRAL TENDENCY 
CHllD RESIDENT 
SITE 15, OPERABLE UNIT 5 
NAS CECIL FIELD 

EXPOSURE P ARAMEl ERS 

PARAMElTK 

CONCENTRATION WATER 

INGESTION RATE 

BODYWEIGffi 

CONVERSION FACTOR 

FXPOSllRE FREQUENCY 

EXPOSURE mIRAIIO~ 

AVER..,\.GING TIME 

CA.'''ICER 
NON CANCER 

SYMBOL 

CW 

JR 
BW 

CF 
EF 
ED 

AT 
AJ 

USEP A. 15189 Exposure Fado['; H8J1L1book, May, 1989 

USCI' A, 1991 HI.ll!!<i!l.lIeallh Evaluahon Manlla~ Supp]em~[!lal Gwdance 

"Standard Default E;::powre r Jclors", OSWF.R DJJ~"tJ.v~ Q285 6-03 

VALUE 

rhClll1ca]'5pe~!fic 

087 

15 
0001 

350 
2 

70 

2 

US[P.4.., 1995 R~g!On IV S\Jppkm~nlaJ GwJJT!ce 10 R.AGS, Rulletm No 3, November 

US!:.!'A.. 1996 Expo5ure Factors Handbook. 1006 

UNITS SOURr'E 

ug/hler 

liters/day llSEPA.1096 

k, USEPA,I Q91 

mg/ng 

dayslyem IlSEPA.19Q I 

:'eJIo USHA,19R9 

years II::'EI'A, 100] 

veJ.r5 USEPA,1991 

Page 1 

CANCERRISK", INTAKE (mgll-.g·day) x CANCER SLOPE FACIOK (mglkg_dly)-l 

HAZARD OVOTlFNT", IN lAKE (mglkg·day) / REFERFNCE DOSE (mglk~-day) 

INTAKE'" CWxIR-.:EFxEDxCF 

RWx A'I x :165 da}s/}ur 

Not~: .!<"or notK"ltrdnogrnlc effect!, AT = ED. 



CRGWING 

TABLE B.15.35 

INGESTION OF GROUNDW..\TERAS DRINKING WATER (lINFILTERED SAMPLES) CENTRAL TENDENCY 

CHILD RESIDENT 

SITE 15, OPERABLE UNIT 5 

NAS CECIL FIELD 

C.\RCINOGENIC EFFECTS 

COMPOUND 

bis(2-E1.hylhcX} I)phthalate 

4,4-DDD 

'-,4-DDI:-: 

4,4-DDT 

Bcryllium 

NO No Data. - -

NONCARCINOGENIC EFFECTS 

COMPOUND 

bi~(2-Eth) Ihexyl)phlhalate 

4,4-DDD 

4,4-DDE 

4,4-DDT 

Aluminum 

Antimony 

Beryllium 

Iron 

Th_UlUm 

RDX 

ND - no duta available. 

WATER 

CONCENTRATION 

32.9 

0.029 

006 

0034 

I 

- - -

WATER 

CONCENTRA nON 

329 

0029 

006 

0034 

427 

22 
I 

1750 

52 
024 

UNifS INTAKE CANCER SLOPE 

LNGESTION FACTOR 

(mg/kg-day) (mg/kg-day)"'-1 

ug/L 52E·05 I.o4E-02 

ug/L 4 GE·08 2.4E-Ol 

ug/L 95E-08 3.4E-Ol 

ug/L 54E·08 J 4E-Ol 

ug/L 1 tiE_06 4.3Et{)0 

TOTAL CANCER RISK 

- - - -

UNITS INTAKE REFERENCE 

INGESllON DOSE 

(mg/kg-day) (mglkg-day) 

VGILITER J 8E-03 20E-U2 

VG/LI1ER 16E·06 ND 

VO/LITER 33E·06 ND 

UGILm~R J 9E-06 50E-U4 

UGlLlTER 24E-02 1 OE~ 00 

UO/LiTER 12E·04 40E-M 

UO/LiTER 561l-05 50E-03 

VO/LITER 97E-U2 30E-Ol 

UG!LlTER 29E-04 80E-05 

UG/LITER 13E-05 NU 

TOTAL HA7.ARD INDEX 

Page 1 

CANCER RISK 

INGESTION 
, 

7 3E·07 I 

1 IE-OS 

32E-08 I 

1 8E-08 I 

68E-06 

8E-06 I 

I 

HAZARD I 
QUOTIENT 

I 
INGESTION 

91E-02 I 

I 

38E-03 I 

24E·02 I 

3 JE·Ol I 
llE-02 

:3 2E-OI ! 

36E1001 

4 

I 



TAnLE :8.15.36 

INGESTION OF AND DIRECT CON fACT WITH SIJR~ACE WATER «('ENTR.,\L TENDE"IC'£) 
ADULT RFS!DENT _ WADING 
SITF 15, OPER..O\BLE UNI r 
NAS, CECIL FIELD 

EXPOSURE PARAMKIERS 

IR 
SA 
EV 
BW 

0025 ~tc[s.'cIJ.y 

5.000 ~m2 

I eyenl'ild~y 

70 I, 
DAwenl d1Gllucal·spectfic Illg/cm2-~venj 

TIME 
CANCER 

NO"lCANCER 

FACTOll. 

1

[2 J Surfac~ areo ~surn~s lilwer Icg~. hdIllli, and f~et ate e.wos~d 
['I l'CcVelltlS calculated ill tile D~rmaJ (,llJdanee AppcndL, to Uus rq!l'rl 

- General IIlli:om~tliln R~port 

ET 
EF 
ED 

PC~vet1t 

AT 
AT 

CF] 

[."posure Fa~tQ[s Hdildbook, EPN600/8-89fO.13, May 1989 

05 
5 

ChemIcal-speCific 

7~ 1 
0001 

Hum~n Hc-ollh EvaluaMn MUllUdI, Supplemenlal GlJ)d~ce "SL1ndard Default E"PO'llW Parameters' 
Denn..J. Lxposllre Assessment PrulCl~I~s amI App!Jc~tlon', IoI'A/600/8·91/0 II B 
S\lppl~m~ntal Gllldance to R,\GS R~gHJ!l ~ Bull~tms, Bullel.m No 3, Nov~nllJer 1995 

ABB-En\llfoJUllental S~n1c~s, Inc 
10/7/07 

hOUf'\/day 
days/year 

years 
cmfevent 

years 
years 

EQUATIONS 

CA]'ICERlUSK ~ INTAKE (Illtlk.i:-d.)} I CANCERSLOPf.. FACTOR(m2,1q:-d')j.1 

HAZARD QUOTIE",! KIN] AKE (me/k~-tl.J) I RlcFERENCE DOSE (llIe/kt.-dIY) 

INIAKE_INGEUION - CWI IR. EF! ED I en 
RW~ AT1 J65d.y,iyr 

IN1AKE_DERMA.L - nA~vent J EV I EF I ED x S \ 

AI I BW1J~~ ~OJ"')T 

'\\1Ier~; 

IJAevent - PC~venl I ew I eFl • f'F2 

Note: Fer nonc1rdn<>i:~nk ~rr~ll, AT - rn. 

SW_i\V(;XLS 



TABLE B.1S 16 

lNGESTlON OI( AND DIRF.CT CON fACT"11H SliRFAC E W.\TER (CENl R>\L TENDENC)) 

AD1.JLT RESIDENl - WADING 

SUE 15, OPERABLE UNIT 

NAS, CECIL Fl~LD 

CARCINOG£Nlr EFFEC n 

W,\TFR U('.ITS 

CO'WOUND LONrEN1RATION 

Arsenic 1 12 uglL 

Lead 1 400 ngIL 

INTAKE ORAL 

INGESfiON C~F [II 

(mt!k:-da ) (mr;!k:-day)'-l 

S.9E-09 1.5 
2.0£-07 ND 

SUMMARY CANCER RISK 

LANCER INTAK£ 

Rl:'>K rCEVENI[Zl DERMAL 

INGESTiON (cml~vtnl) (lllI:ikI:-,lay) 

8 8E-09 o U026 31E-09 

00026 1,OE-07 

9E-09 

[I) Relallve poL~ncy factors Wele apphed to the CSF~ of C[l[ClIlogemc PAlls Relatlve poLency raclor~ [l[e denved III "Gllldance f(Ji QUanb.ld\lVc Risk Asscs~menl ofl'olycycl.Jc Aromatic Hydroc[l[bons, 'USEPA, 1993 

(2) nl1~ cheIl1!cal.~pecllk value l~ calculated Ul rabl~ E 15 B oflill., appendJ.. ... 

[3) Calctllnted from oral CSFs 

@""no d~a~:ulab\c ___ --- --

ABB·I:nvlfonrnental Semccs, Inc 

lOf1i97 

--- --- --- --- --- --- -- -- -- ------ -- -- -- - - --

DERMAL ('-\NeER TOTAl 

eSF \I, 31 ru" rANeER 

(mElkt:d-rlA-l DERMAL RISK 

1.5 46E·09 1.3E·OS 

ND 

5E·09 lE-OS 

- - - - - - -

"W AVr:;AL<: 



TABLE B.1S.36 

ING[SlION OF AND DIRECT CnNTACTWITIISlIRFAC~' WAfER (CENTRAL TENDFNC) 
ADlILT RESIDENT - WAllING 
SITE 15, OPER,\SLE lINIT 
NAS, (,ECIL FIELD 

NOl'\CARCINOGENIC EYfEe rs 

WATfR UNITS 
COMrOUND CONCENTRATION 

1,],5-Ttllll1rob~nune 0 673 ug'L 
:J-.Nlttolo[uelle 0 05 ug/T. 
.f-Nllroloiuene 0 '" ugiL 
IETRYL 0 111.4 "gIL 
Aiumillum I 6" ugiL 
Arsenic I 12 ugIL 
Iron I 19110 "gIL 
Lead I '00 ugIL 
Vanadium I J.J ug'L 
TPII 0 6(10 "gIL 

[J]TIU5 ch~mlcfJ-~peclfi~ value l'> ~alcuIat~d In Table B 1523 oj tillS app~nd.L'{ 
[2] Calculated from or~J RIDs 

J'.!D ~ 112...1al. Jvailablc __ 

ABB-En~1ronmen(al Servlles, Jnc 
)017/97 

-- - --- --

Ii'TAKE ORAL 
INGESTION RID 
(mtikt d. ) (lllI!ik.!-dl I 

33E-08 S.OE 05 
2·1E-08 1.0E-02 
2.31::-07 1.0E-02 
90E-08 1.0E-02 
32E-06 10E+OO 
5 91::-08 3.0E-0-t 
97E-06 30E-01 
2.0E-06 ND 
16E-08 7.0E-03 
29£-06 3.0E-02 

SUMMARY HAZARD INDEX 

---- --

HAZARD INTAK£ DF.RMAL HAZARD TOIAL 
QUOln.NT PCf."VE<'<T[i) IH.Rl'tiAL RID [lJ QUOTIEm HAL"'" 
INGESTION (rlUl~~~IIt) (mtik.!-dIVI (II tl1;,t-dIVr-1 DERMAL QUOTIE"'l 

66E-04 1.9E-03 1.3E-08 '" 6 6E-O~ 
24E-06 ND ND 2.4E-06 
23E-Oj ND ND 2.3E-05 
9.0E-06 NO NO 9.0E-06 
3.2E-06 2.6E-03 1.7E-06 0.2 8.3E-06 I1E-05 
20E-04 2.6E-03 3.1E-08 o OIJU29 LIE-04 30E-04 
3.2E-05 2.6E-OJ 50E-D6 0.006 8.4E-04 R7E-04 

2.6E-03 1.0E-06 ND 
2.3b-06 2.6E-03 8.4E-09 0.00U21 40E-05 -1.2£-05 
9.8E-05 2.9E+00 1 7E-03 0.027 6.3E-02 6.3E-02 

IE 03 6E-01 6E-02 

--- ----

"W_AVGXLS 





IAIlI,F. 1l15,37 

INCI!:STJON OF AND DIRECT CONTACT WlfHSURFACE WATER (CENTRAL TENDENCY) 
CHILD RESIDF.NT - WADING 
SITE 1~, OPER.c\.HLE UNIT 
NAS, CECIL F1FLD 

CARCINOC],:NIC EFFECT<; 

I'IORGA"Il( OR \\'ATER 

tllMPOlJND ORGANI( CONCENTR. ... nOr;-

"0 

AIseruc 1 12 
Lead 1 "00 

[111m. ohemlcal-specd;o ,alue has b.e" calculated m Table B 15 21 orou. ~pp.n~!X 
[l] Calcul .. lcd from oral CSF. 
NO = 110 d .. ta avatlable 

ABB-El1vm1t)lOI~nl.a1 Se[V]ce,. Inc 

IOli/97 

ug'L 
ogIL 

Ul'<TT\ INIAKE ORAL 

l.J"'Gt:SnON c"' 
ml-~I_d",) 

23E-OS 1.5 
ViE-07 ND 

SUi\lMARY CANCER RISK 

CANCER 1N1'AKl- DERMAL CANf'fR I01AL 

=K PCEVENT[lJ D£RMAL CSF 121 RI~K CANCER 

INGI:SnON (mllkl <loy) DfRMAL RISK 

3.5£-OS 0.0026 4 OE-09 1.5 61E-09 4.1E-OS 
00026 13£-07 ND 

4E 08 6E-09 -'E-08 

---

WI f\\!liXL\ 



TARLE B 1!'i J7 

INGESTION OF ANn !)fREe I CONTA.CT WITH SURFA.CE \VAl ER (CFNTRAL ! Ef'.DENCY) 

CHILD RESIDENT - WADING 

SIT~: 15, OPF.RABLF. UNIT 

NAS, CECIl. ~'IELD 

NONCARCINOGENIC EFFEC i~ 

J:'<ORGANIC OR WATER 

COMPOUND ORGAi',IC CO['lCFN11I.AllON 

UD 

1,3, S-T rirulrobenLene 0 673 

3-Nitrololuene 0 4.95 

4-Nitrotoluene 0 46 I 

TETRYL 0 184 

Aluminum I 649 

Arsenic I 12 

"on I 1980 

tead I 400 

Vanadium I 3.3 

TPH 0 600 

! 1] l1lls chEl1mcal-spEclfic value h:u bEen calculAted ill T .. hle D 15 23 of lIn. I.ppe~Jv:: 

[2] CalculJted from oral RID. 

ND= no Jato. avwahle 

ABB·EnVU"orunelllal Se,,~c" •• Inc 

10(7197 

,gIL 
,gIL 
,gIL 
,gIL 
ugIL 
ugfL 

ugIL 
IIg!L 

ug/L 
ugfL 

UNITS L~r4.KE ORAl. 

INGlSTIOl" Rm 
(ID .1< _dOl) lll&ll<t-U ) 

I SE-07 S,O£-OS 

l1E-07 1.0£-02 

Ll£-06 1.0E-02 

4- 2£-07 10l'.-02 

I 5£-05 10E+OO 

27£-07 3 OE-04 

4.5£-05 30E-OJ 

91E-06 ND 
7 5£-08 7.0£-03 

14E-05 3 OE-02 

SUMMARY HAZARD INDEX 

HAZARll lNIAKE DERMAl, HAURD T01AL 

QlJOTIENT PCEVENT[I\ DER'14.L RfIl[lJ QUOlIFI'<T HALAIUl 

ING[STION Llni.v"lll) lIi&1lc1-d. ) (" I\i. d.) DERMAL Ol10IUNT 

3 lE-03 1.9E-03 2.0E-08 ND 3.1E-03 

U£-OS NO ND 1.1E-U5 

1.1£-04 NO ND 1.lE-O-l 

4.2£-05 NO ND .DE-05 

1.5E-OS 26£-03 26£-06 20l'.-01 1.3£-05 2.8E-05 

9 lE-04 2.6E-03 47£-08 2.9E-04 16E-04 1.1E-03 

15£-04- 2.6£-03 78F-06 60E-03 13E-03 1.4E-03 

26E-03 1.6E-06 NIJ 

1.1E-05 26E-03 1.3E-08 2 1£-04- 62E-05 7.3E-05 

46E-04 29£+00 2.6E-03 2.7E-n2 97£-02 9.8E-02 

5E-03 lE-11l lE-01 

~-"'lj /\YGXL~ 



Table Rb-.i8 
Elltimated Orronic Exposure to 'l'cITcstrial Receptors [rom Ingestion of Maximum Exposure Concentrations ofECPCs 111 Food and Surface Soil 
Site 15 
Remedial Investigation, Operable Unit 5, Sites 14 and 15 
Naval Air Station Cecil Field, ] acksonville, Flonda 

EXPOSURE CONCENTRATION D-,-"A~T~A,,-__ , 

MAXIMUM EXPOSURE 

ANALYTE CONCENTRATION 

1------- ______ ---'(""mg/~g:L) ____ _ 

Acenaphtilcne 

Anthracene 

Benza (a) anthracene 

Benza (ft) pyrene 

Benzo (b) l1uoranlhene 

BenzG (g,h,i) perylene 

BerlZo (k) 1lu oranthene 

BUlylbenzylph lhali'lLe 

e,1! bazok 

Cillysc:ne 

Dibcllz (<I.,h) <tnthracene 

Dlbcnzoiuran 

Dl- n - butylphLhalate 

bis(2- Ethylhe);yl) phtha!iltc 

FluoranLhene 

Fluon:ne 

rudeno (1,2,3-cd) pyrenc 

2 - Mcthylnaphth<tlene 

Naphthalene 

Phenanthrene 

l'yrcne 

lIMX 

3 -NitroLoluene 

4-Nitrololuene 

4,4'-DDE 

4,4'-DDT 

Dleldnn 

Endmulfan II 

Alumimlrn 

Anllrnony 

Arsemc 

Barium 

TL 1sMAX wk1 

25E+OO 

j 1E+01 

34£+02 

34E+1l2 

5.1E+02 

5.4E+01 

1.3£+02 

4.~E-Ol 

Ii 0E+OO 

40E+U2 

13E+Ol 

11E+Oll 

5.5E+ 00 

5.2E-lI1 

66E+02 

13E+Oll 

1 OE-I 02 

9AE-Ol 

2.2E+00 

2 6E+ lI2 

50E+02 

11E+00 

1.2E+00 

14E+UO 

1.3E-03 

1.1&-02 

3.7E-04 

:2 lE-03 

1.9E+03 

15E+OJ 

22E+0] 

2.9E+01 

ESfIMATED CONTAMINANT CONCENTRATIONS 

IN PRIMARY FOOD.~IT=E~M=S~ ___ _ 

Concentration in Concentration in 

Invert Invertebrate Ttssue [b] Flam p1.ml 'Ii~~ue fC!] 

nAP fa] ~Im~g~!k~g~)~ ___ _ DAF [1\1 (mglkg 1 

5.DE-02 12E-Dl 67E-03 1.7E-02 

50E-02 S5E-Ol 67E-03 74E-02 

50E-02 1 7E 1-01 6.7E-03 2.3E+Oll 

50E-02 17E+Ol 67E-U3 23E+00 

5.0E-02 2.6E+Ol 67E-03 34E+OU 

50E-02 27E+00 67E-03 36E-01 

50E-02 6.51::.+00 6.7E-03 87E-Ol 

5.0E-02 22E-02 33E-02 15E-02 

50E-02 3.3E-01 52E-02 3.4E-01 

50E-02 2.0E+Ol 67E-03 27E+UO 

5.0E-02 6.5E-Ol 6.7E-03 37E-02 

5.0E-02 5.51:::-02 3.3E-02 36E-02 

50E-02 2.8E-Ol 3.3E-02 1.8E-01 

5.0E-02 2.6E-02 3.3E-02 1.7E-U2 

5.0E-02 3.3£:+01 6.7E-03 44E+00 

50E-02 6.51::-02 67E-03 8713-03 

50E-02 511::+00 6.7E-03 6.8E-Ol 

5.0E-02 47E-02 6.7E-03 6.3E-03 

5.0E-02 1.1E-Ol 67E-03 1.5E-02 

50E-02 1.3E+01 67E-03 1.7E+00 

5.0E-02 2.5E+01 67E-03 33E+OU 

5.0E-02 5.5b-02 55E+00 60E+UO 

50E-02 6.0B-02 32E-Ol 38E-01 

50E-Ol 7.lIl::-02 3.2E-Ol 44E-01 

1. 7E+OO 22E-03 1.Ub-02 13E-05 

5712-01 63E-03 1.0E-02 1.1E-04 

55£+00 2.0E-03 1.7E-02 6.31:;-U6 

5.5E+OO 12E-02 64E-02 1.4E-04 

1.0E-01 1.9E+02 80E-04 1.5E+00 

22E+00 33E+rJl 4.0JO-n? 61E-01 

73E-Ol 1 612+01 3.0TI-Ol 67E+00 

55E+00 16E+02 3.0E-Ol 8.8E-Ol! 

BAI' VALUES POR 

OTHER FOOD ITEMS 

Small 

M<l III III al 

SA.FIR] 

3.0B-01 

3.0E-OJ 

3.UE-01 

3.0E-OJ 

3.0E-[1 

30E-C1 

30b-Ol 

1.5b-01 

1.5l:!-01 

3.0E-Ol 

3.U&-01 

1.5B-Ol 

1.5E-Ol 

1.58-01 

3.0E-0! 

3.0r~-01 

3.0E-01 

3.0E-01 

30E-01 

30E-1J1 

3 OE- 01 

1 5E· 01 

1.5E-Ol 

15E-Ul 

1.2E+UD 

1.2E+ 00 

1.5E+OO 

1.1£-02 

7 5b- 02 

50E-02 

10E-OJ 

75E-03 

----

~rnall 

nird 

nAF[~ 

Nt"'. 

NA 

NA 

NA 

NA 

NA 

Nt. 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2913+00 

2.9E+00 

44[1-01 

NA 

NA 

NA 

NA 
I 

NAJ 

07-0ct-87 



Table B.15-38 
Estimated Orrollic Exposure to Terrestrial Receptors from IngestIOn of Maximum Exposure Concentrations of ECPCs in Food and Surface Soil 

Site IS 
Remedial Investigation, Operable Unit 5, Sitel:! 14 and 15 

Naval Air Station Cecil Ficld, Jacksollvllle, florida 

EXPOSURE CONCENTRATION DATA 
-------_._------_.- --_. 

MAXIMUM EXPOSURE 

ANALYTB CO NCENTRATION 

(mglkgL-. ____ 

Cadmium 55E-01 

ChromIum 20E+00 

Cobalt 2.7E+OO 

Copper 3.2E+OO 

Cyanide 27E-Ol 

Lead 42E+03 

Manf;JnC5e 64E+OO 

Nickel 22E+OO 

VanadIum ::. SE+On 

ZlllC 2.9E+OO 

ESTIMATBD CONTAMINANT CONCENTRATIONS 

, ______ ~_R[MARY FOOD ITEMS 

ConCclltr;).liun in Conccll~rallon in 

Invert Invertebrate Tlssue (b] plant Pl"'llt 'l'issue [cJ 

BAP fa 1. ___ fmg/kg) B~ ___ (mglkg) 

31E+OO 17E+OO 33E+01 1.8£+ 01 

1.6E-01 32E-Ol 1 5E- 03 3.0B-03 

55E-Ol 1 5E+OO 4,OB-03 11E-02 

16E-01 51E-01 7.Se-Ol 2.5E+OO 

o OE+OO o OB+OO 1.0E+00 2.7E-01 

2.9E-01 1.2E+03 o OF+OO o Ol:!+on 

1.6E+00 9.9c+00 50E-02 32b-01 

3.7E+00 ~2E+OO 1.2E-02 26E-02 

:; 013+00 1.3E+01 1.1E-03 28E-03 

92v-01 2.7E+00 6.1E-01 1.8E+00 

nAF VALUES FOR 

__ --'O"THHR FOOU ITUMS 

Small Small 

Mammf\1 BIrd 

RAF CaJ BAP [do 

2.1E+OO 3.8E-01 

2 ~E-01 NA 

1.0E+OO NA 

6.013-01 NA 

O.OTI+O(' NA 

1.513-02 NA 

2.0E-02 NA 

3.0E-Ol NA 

12£-01 NA 

21E+OU NA 

---------

ECPC = Ecological Contamillant of Potential Concern [b 1 Eepc concentrations in invertebrate l!s~ue equals the inverlebl ate nAP multiplied hy the m a:{JJnum >oi! c(·ncentra(l<m or the conlammall 

[a] BioaccumulaLion data presented in: AppendIx A, lable A-8 [e] ECpe concentr<nions in plant tissue equals the plant HAP multiplIed by the maXImum soil concentration oflhe contaminant 

Tl15MA) 
2 

07-0c\-97 



Table B.15-38 
Estimated Chronic Expo~llre to Terresltial Receptors from IngestIon of Maximum Exposure Concentrations of ECPCs in Food and Surlace SOlI 
Site 15 
Remedial Investigation, Operable Unit 5, Sites 14 and 15 
Naval Air Station CecIl Field, Jacksonville, Florida 

POTE~TIAL DIETAR Y HXPOSUR}~. (~J!:!kt:BW/day),-,,[d~I,---____ _ 

AN'ALYTE Short-ti!l.iJed $hrew' Rufous-sided towhee Americnn woodcock Red (ox Great horned a ~f 

Acenaphthene 4.9E-1l2 3.2E-02 3,6E-02 .'i 31::-04 5.4E-03 

Anthracene 22E-01 1.4E-O I 1.61:::-01 23E-03 24E-02 

Hem:n (il) anthracene 67E+00 4.3E+OO 491:.+00 72E-02 74E-Ul 

Bemo (a) pyrene 67E+OO 1.3E+OO 4.9h+DO 7.2E-02 7.4B-01 

Benzo (b) iluoranthcll e 1.0E+ 0 J 6 Hl+OO 7.3E+DO 1.1P-Ol 11E+UO 

Benzo (g.h.i) pelylcne 1.1E+00 6 ~E-Ol 7.7E-OI l1E-02 1.2E-Ol 

Aenzo (k) l1u ori'llllilcne 26E+OU 1.6E+OO 198+00 2.7E-02 2.88-01 

Rutyl benzyJp h llndate 89E-03 6.9E-03 (> 48-03 8.08-05 5.9E-04 

Carbazole I4E-01 1212-01 9.7E-02 1.2E- 03 90E-03 

Chrysene 79E+00 5112+00 57B+00 8.4E-02 g 7E-U1 

Dlbenz «(I.h) anthracene 26B-01 16E-01 1.9E-01 2.7E-03 2 SE-U2 

Dlbenzoful(lll 22E-U2 1 7E-02 16E-02 2.0E-04 15E-U3 

Dl - n - butylphthalate 1IE-01 B. 7E- 02 80E-02 1.0E-03 74E-03 

blSC2- Elhylhcxyl) phthdldle 10E-02 B.2E-03 76E-03 948-05 70E-04 

Fluoranthenc 13E+01 II 38+00 94E+00 1 4E- 01 14E+00 

Fluolenc 268-02 16E-02 19E-02 2.7E-04- 28E-03 

Inde-no (1,2,3 -cd) pyrene 2 DE '" 00 1.3E+00 1.5E+00 2.1E-02 22E-01 

2- Melhylnaphtha1cn e 19E-02 12E-02 1.3E-02 20E-04 2.08-03 

Naphthalene' 43E-02 2.8E-02 31E-02 4.6E-04 4.SE-03 

Phenanthrene 5 1 E+ 00 3.3E+OO 3 7 E+ 00 5.5E-02 56E-01 

Pyrene 99E+OO rUE+OO 7 1E+00 1.1E-01 118+00 

HMX 1.2E-Ol 73E-01 77E-02 24E-03 58E-03 

3 - Nit! otoluene 30E-02 5.9E-02 2 lE-02 3.4E-04 1.9E-03 

4-Nitrotoluene 3.5b-02 69E-02 24E-02 40E-04 2.28-03 

4,4'-DDE 2.6E-0·l 13E-04 1.9E-04 68E-06 1.2E-U4 

4,4'-DDT 8 SE-04 46E-04 6.2E-04 2.3E-05 41E-04 

Dieldrin 23E-04 1.2E- 04 1.7F-04 6.1B-06 1.UE-04 

Enuusulran II 13E-03 6.7E-04 96E-04 8.0E-06 51E-U·) 

Aluminum 4.7E+01 28E+Ol 3.5E+Ol 35B-OI 1.9E+ O'J 

Anlimony 3.9TI+OO 2.0£1+00 28E+00 2 (iE-OJ. G 2E-02 

Ar~enic 2 2TI+ 00 1.9E+00 1.6E+00 18E-02 74b-02 

D(lrium 1812+01 9.2E+00 1.3E+01 11E-01 5.3/:!-02 
------

TllSMAX wk1 07-0cl-97 



Table B.15-3~ 
Estimated Chrouic Exposure to Terrestrial Receptors flam Ingestion of MaXlll1Um Exposure Concentrations at ECPCs in foood and Surface SOlI 

Site 15 
Remedial Investigation, Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil l'ield, Jacksonville, Flonda 

IPOTENTIAL ~[ETAR~ EXPOSURE (:!Ilg/kgBW/d.IlLd~ _______________ _ 

ANALYTB Shorl-rtJiled shrew Rufous-sided tuwhee Amerir::l!w woodcock Red foX Great homed owl 

.. _------- ----------------- -------- ---- -------------------------_. --------

Cadmium 50E-01 2.2E+OO 3.3E-01 2.28-02 3.2E-01 

Chromium (j -1-E-O.2 3.6E-02 4.6E-02 6.4E-04 6.0E-03 

Cobalt 2.DE-01 1 1 E- 0 1 1.5E-01 3.98-03 :; 88-02 

Copper 1.4E-01 3 5E-0 1 9.9E-02 2.6E-03 26E-02 

Cyanide 84E-03 34E-02 SSE-03 11E-04 1.38-04 

Lead 19E+02 1.0E+02 14TI+OZ 1 2E+ 00 2.9b-t 00 

Manganese 1 2IHaD 6.4B-01 878-01 7.5E-03 9.9E-03 

Nickel 93B-01 471:;.-01 6,9[1-01 9.2B-03 ~ OE- 02 

Vanadium 1.~E+on 7IE-01 1.0E+ 00 1 IE-02 5IE-02 

Zinc 36E-Ol 38E-Cll 2.6E-OI 13E-02 2.2E-Ol 

[Ill Calculated by summmg the product> of indIVidual prey Iype concentration~ and percent in diet, mulHplying by the ingestlon fdte. and I.Hvidlng by body weight (Table 7 - B) 

TL 15MA. 
2 
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Table 8.15-38 
Expmmre Parameters and Assumptions for Terrestrial Receptors [aJ 
Site 15 
Remedial InvestigatIOn, Operable UnitS, Sites 14 and 15 
Naval Air Station Cecil field, Jacksonville, ~lorida 

Representative 

Wikllife Inverts Plants 

__ ._~~~i",e"-s ________________ _ 
Shorl-lailed ,hrew 

Rufous-sided towhee 

AJ11Cfic.'w woodcock 

Red far 

Greal homed owl 

NOlES. 

I SITE AREA: 

(Smallomn mammal) 78% 

(Small omn. bIrd) 30% 
(Small omn. bIrd) 80% 
(Preda tOfY mammal) 20% 

(Predatory Bird) 0% 

110.0 acres 

[<I] Documentation uf expo~ure parameters presented Ul Table 7-7 

12% 

65% 

10% 
10% 

0% 

Perc.('Jlt Prey in Dkt 

Small 

Mammals 
0% 
0% 

0% 

57% 

80% 

Small 

Bird~ 

0% 

0% 

0% 
10% 

19% 

--------HomeRange 

Soil (acres) 

10% 0.96 

5% 1.5 

10% 801 
3% 1727 

1% 15 

[b] ED = Exposure Duration (percentage of year receptor IS expected to be. found at study area) ED is asmmed to be 1 for this risk assessmeut. 

ED[bJ 

[c] SFF = Site Foraging Frequency (C{i!culatcd by dividing site area byrecepLor home range (cannot exceed In)). SfF is assumed to be 1 for lethal exposure scenario. 

TL15MAX.wk1 

Food 

Site Foraging Ingestion Body Weight 
Frequency [cl Rate (kg) 

fk.!!1<lal'l 
l.OOEHU O'(Xl24 0.017 

1 DOEHXJ OJXl71 0.039 

l.OOE+OO 0.020 0197 

637E-02 0.24 469 

l.OOE+OO (] 079 159 

OY-Oct-97 





Table 8.15-39 
Estimated Chronic Exposure to Terrestnal Receptors [rom Ingestion of Average Exposure Concentrations of ECPCs in Food and Surface Soil 
Site 15 
Remedial InvestIgation, Operable Unit 5. Sites 14 and 15 
Naval Air Station CecIl FIeld, Jacksonville, r10rida 

EXPOSURE CONCENTRATION DATA 

ANALYTE 

Aceullphthene 

Anthracene 

BenZD (ft) ilnthlilcenc 

BenzD (iI) PYI C'nc 

BenzD (b) nUDtanthene 

Bcnza (g,h,l) pery!ene 

BCllzo (k) l1uoranthene 

Bu tylbcllZylph thdld te 

Carbazole 

Chrysene 

Dibenz (d,h) <l.nlhracene 

DibenzoJ'uran 

Di -n - bUlylphLhalale 

bi>(2- ELhylhexyI) phlhalate 

Fluor<l.nLhene 

Fluorene 

Indeno (1,2,3-cd) pyrene 

2- Methylnrl.phlhalen e 

Naphlh<l.lene 

Phendnlhrene 

Pyrene 

HMX 

3-Nilrotolucne 

4-Nttrotoluene 

4,4-'-DDE 

4A'-DDT 

Dieldrin 

Endosulfan II 

Aluminum 

Antimony 

AVERAGE EXl'OSURE 

COr-;CENTRATION 

mg/J.:g 

18E+00 

55E+00 

3.4E+Dl 

3.3E+O J 

4.8E+Dl 

1.4E+01 

1.7E+01 

4.4E-01 

35E+OO 

4.oE+01 

56E+00 

9 lE-01 

2.3E+OO 

5.2E-01 

62E+01 

10E+OO 

16E+01 

64E-01 

15E+00 

27E+01 

4.7E+01 

8.1E-01 

8.7E-01 

9.3E-Ol 

1.3£-03 

1 lE- 02 

37E-04 

21E-03 

1.1E+03 

!.5E+01 

Arsenic 1.9E+01 

I Bilrium 1.5E+OJ 

TL 15AVG wk1 

ESTIMATED CONTAMINANT CONCENTRATIONS 

IN PRIMARY FOOD ITEMS 

Concentrndon In 

Invert Invertebrnte TIssue lb] l'!am 

BAF [ill l!l]~/kg) BAF fa] 

50E-02 

50E-U2 

50E-02 

5.0E-U2 

5.UE-02 

50E-02 

50b-02 

50b-02 

50E-02 

50E-02 

5.0E-02 

5.0E-02 

5.0E-02 

50E-02 

50E-02 

50E-02 

50E-02 

50E-02 

50E-0} 

50E-02 

50E-02 

5.0E-02 

5.0E-02 

5.0E-02 

1 T[l+OO 

57E-01 

5.5E+00 

5.5E+00 

1.0E-01 

22E+00 

73E-01 

5.5E+OU 

9 Ob- 02 

28E-01 

17E+00 

17E+00 

2.4E+00 

7.0E-Ol 

85E-Ol 

22E-02 

18E-01 

20E+00 

28E-01 

4.6E-02 

l.IE-Ol 

2.6E-02 

3.IE+OO 

50E-02 

80E-01 

32E-02 

75E-02 

14E+00 

24E+OO 

41 E-02 

4.4E-0:?: 

47E-02 

2.2E- 03 

6.3E-03 

2.0E-03 

1.2E-02 

l1E+02 

3.3E+Ol 

1.4E+O] 

8.4E+01 

6.7E-03 

67E-03 

6 7E- 03 

67E-03 

67D-03 

6 7E- 03 

6.7E-03 

3.3[l-02 

52[l-OZ 

6.7E-03 

6.7E-03 

3.3E-02 

3.3E-02 

3.3E-02 

6. 7E- 03 

6.7E-OJ 

6.7E-03 

6.7E-01 

6.7E-03 

6.7li-03 

6.7E-03 

5.5E+OO 

3.2E-01 

32E-01 

1 OE- 02 

1.0E-02 

1.7E-02 

6.4E-I)Z 

8.0E-04 

4.0E-02 

3.0B-01 

3.0E-02 

COrH:enlralHJ.n jn 

pjanl n~sue IeJ 
_(~)l;/k)l;: 

1 2E-02 

3.7E-02 

23E-Ol 

22E-01 

32E-01 

Q 4E-02 

1 IE-01 

1 5E- 02 

1 8E-01 

27E-01 

37E-02 

3,OE-02 

76E-02 

17E-02 

4.1E-01 

67E-03 

l1E-01 

43E-03 

I0E-02 

18E-01 

3.1E-01 

44E+00 

28E-01 

3.0E-01 

1 3E- 05 

1.1E-04 

6.3E-06 

14E-04 

87E-01 

6 IE-O! 

58E+00 

.:+ 6E~01 

BAF VALUES l'OR 

OTHER IIOOD ITEMS 

Smail 

Mammal 

3.0E-(1 

3.0b-Cl 

3.0E-Cl 

30E-Cl 

30b-Cl 

30b-01 

30B-Ol 

15E-Ol 

15E-Ol 

3.0B-01 

3.0E-Ol 

1.5E-01 

1.5E-01 

15E-Ol 

3.0B-Ol 

30b-01 

3 OE- 01 

3.0E- 01 

3 OE-lJl 

3.0E-lJl 

3 UR-Ol 

15E-Ol 

15E-01 

15E-Ol 

12E+00 

1 2E+ 00 

15E+00 

11E-02 

7.5E-02 

5.011-02 

l.OE-OJ 

7.5E-03 

Small 

Bird 

NA 

NAI 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

29U+OO 

29E+O[] 

4.4E-1l1 

NA 

NA 

:~I 
NA 
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Table B,15-39 

Estimated Cl1Tmllc Exposure to Terrestrial Receptors from Ingestion of Average Exposure Concentrations of ECPCs in Food and Surface Soil 

Sile 15 
Remedial Investigation, Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field, Jacksonville, flonda 

EXPOSURE_CONCENTRATION DATA 

AVERAGE EXPOSURE 

ANALYTE CONCEN1'RATION 

~~ 

Cadmium 52E-1J1 

Chromium 2.0E+OQ 

Cobalt 2.7E+00 

Copper 30n+00 

Cyanide 2 SE-Ol 

Lead 7.3E+02 

Mangane,e 4 BP+OO 

Nickel 2.2E+OO 

Vanadium 1.9E+OO 

ZlllC 29E+QO 

ESTIMATED CONTAMINANT CONCENTRATIONS 

IN PRIMAR Y FOOD ll'EMS 

('OllrentrCltlon in Concentralion in 

Invert lnvertebnl!e Tl'ime [b] Plant Plant Tissue IeJ 

llAF la] (mgikg) BAfta] (m~/kg) 

31E+OO 1.6E+00 3.3E+01 17E+01 

16E-01 32£-01 1.5E- 03 3.0B-03 

55E-01 1.5E+OO 4.0D-03 1.1 B- 02 

UiU-Ol 48E-01 78E-01 2.3E+OO 

n OP+OO o OE+UO 1 OE+ 00 l.SE-Ol 

29E'-Ol 21E+02 o OB+OO o Ob+OQ 

16E+OO 74E+00 5.0B-02 24b-Ol 

3,7E+OO P, 2E+OO 1.1E-02 2.6E-02 

50E+OO 9.5E+OO 1.1 E- 03 2 JE-U3 

92E-flJ 2.7E+OO G.IE-01 1.BE+OO 

nAF VALUES FOR 

____ ~O~T"HER FOOD ITHMS 

Snu:1 Small 

MdmIn~l Bird 

.J!.AF tal BAF~ 

2.1E+OD 3.BE-OI 

2.SE-OJ NA 

1.0E+OO NA 

60E-OJ NA 

OOE+OO NA 

lo5E-O:! NA 

2,OE-02 NA 

3.0E-01 NA 

lo2E-Ol NA 

2.]E+O') NA 

---- ---_. 

, 

Eepc = Ecological Contaminant of Put entia I Concern [h] ECPC' concenLrations in Invertebrate tls~ue equals the invertebrat~ BAF llluluplied by the maXllllUlll soilconcentlation "I" the conLaminan 

raj Bioaccumulation data pre1ented in: Appcndi'tA, Tubk A-8 [e] ECPC concentratIons m plam tissue equals the plant BAl' multiplted by the maximum soilconcentralion 01 the contaminanl 

TL 15AVG . 
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Table B.15-39 
Estimated Chronic Exposure to Terrestrial Receptors fromlngestioll of Average Exposure Concentrations ofECPCs 1Il Food and Surface Soil 
S,te 15 
Remedial InvestigatIOn, Operable Unit 5, Sites 14 and 15 
N,wal Air Station Cecil Field, Jacksonville, Flonda 

POTENTIAL DIETAR Y EXPOSURE (~lkgBW/~_~~ _________________________________________ _ 

ANALY1'E Shori-tajled .shrew Rufous- sided to whee American woodcock 

Accnaphtbcnc 36E-02 23E-02 26l:!-O2 

Anthracene lIE-Ol 69E-02 79E-02 

Henzo (a) anthracene 67E-Ol -+ 3E-Ol 49E-OI 

Benza (3) pyrene 65E-Ol 42E-Ol -+ 7E-OI 

BenzD (b) lluuranthene 95E-Ol 6 IE-OJ 6.9E-OI 

BenLD (g,h,l) perylene 2 BE-O! 18E-OJ 2.0E-O! 

Benl.o (k) lluoranlhene 3AE-OJ :2 IE-OJ 2AE-01 

B uly! henIylp h lh alale 89E-03 69E-03 6.1E-03 

C'arh<l/ole 7.2E-02 6 3 E- 02 5.2E-02 

Chrysene 7.9E-Ol 5IE-O! 5.7E-OJ 

Dlhenz (a,h) anthracene UE-OJ 71E-D2 B.DE-02 

Dlhenzofuran 1.RE-02 14E-02 1.3E-02 

Dl-n - huty!phtha!ate 4.6£-Q2 3 liE-OZ 33E-OZ 

hi ~~:2 - E thy!h~:ryl) phtha]a lc LOP-02 II 2[1-03 76E-03 

Fluonnthene 1.2E+00 7I1P-Ol 89E-Ol 

Fluor~nc 2.0£-02 13E-02 I4E-02 

Ind~no (L2.3-cd) pyrenc 3.2E-01 2.0£-01 2 3 E- 01 

2- Methylnaphlhalen c 1.3 E- 02 81E-03 1) lE-03 

Naphthal~n~ 3.oE-02 19E-OZ 2 IE-OZ 

Ph~nanthrcn~ 53E-01 34E-01 39E-01 

Pyr~ne 93E-01 59E-01 67I!-Ol 

HMX <;) lE-OZ 53E-01 .') 7E-OZ 

3 - Nilrotoluene 22E-02 ~ 3E-02 1 <;E-02 

4 - Nilrotoluent:' 23E-02 46E-02 1.6E-02 

4.4'-DlJE 26E-04 1.3E-04 19E-04 

4.4 -DDT 85E-0'l- 46E-04 6.2E-04 

Dicldnn 23E-04 1 2E-04 1.7E-04 

Endosulfan II 13E-03 (i 7E-04 9.6E-04 

Aluminum 2. 8E+01 16E+Ol 2.0E~ 01 

Anlimony 39E+00 :2 OE+OO 2 BE+OO 

Arscillc 1.9E+00 16£+00 14E+OO 

Darium 9.5E+OO 4.8E+00 7.0E+OO 

TL1SAVG.wkl fJ7-0cl-cll 



Table B. 15 - 39 
Estimated (lITonic Exposure to Terrestrial Receptors from Ingestion of Average Exposure Concentrations of ECpes in Food and Surface Soil 

Site 15 
Remcilial Investigation, Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field, Jacksonville, Flonda 

~TIAL D.IBl'ARY EXPOSURE (~g/t!!;"BW~rlJ~~ _______ . ____ . _______________ _ 

AN'ALYTE Shott-tailed !Shrew Rufous-sided towhee American woodcock 

---------------_. --
Cadmium 47E-Ol 2.1E+OO 3 IE-Ol 

Chromium 6.4B-02 36E-02 46E-02 

Cob;!!t 2.0E-01 l1E-01 15E-01 

Copper 13E-Ol 33E-01 9,3E-02 

Cyanide 78E-U3 32E-02 51E-03 

Lead .3 3E+01 1.8E-i 01 24E+Ol 

Manganese 89E-01 4- 8E-01 66E-01 

NIckel 9.3E-lll 4.7E-01 69£-01 

VanadIum l1E+OO 5 4I~-Ol 7.9E-01 

Zinc 36E-01 38n-01 l.6E-01 

l d] Calculated by summmg the product~ of llldividual prey type concentralion.> Rnd percent in dieL, mullJplying hy the ingeSlion fRte, and dividing by body weight (T.;.blc 7 -8) 

TL15AVG, 
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Table B.15-39 
Exposure Parameters and Assumptions for Terrestrial Receptors [a J 
Site 15 
Remedial Investigation, Operable Unit 5, Sites 14 and 15 
Naval Air Station Cecil Field, Jacksonville, cloritla 

Representative 

Wiklhfe 

Suecies 

PerCeilt Prey in Diet --------- ----~~~·Ho01e Range 

Short-t.1ilcd shrew 

Rufolls-sited towhee 

An1t.'Tic..'In woodmck 

Nams: 

I SITE AREA: 

Inverts 

(SmalI omo. mammal) 

(Small umo. bin.!) 

(Small oml1. bird) 

110.0 acres 

78% 

30% 

SO% 

[a] I.bcumentation of exposure parameters pre-scllted in: 

Plants 

12% 

65% 

10% 

Table 7-7 

Small Small Soil (acres) 

?-4~9!!)1als 

0% 

0% 

0% 

Birds 

0% 

U% 
0% 

l()% 

5% 

10% 

[b 1 ED = Exposure Duration (percentage of year receptor 15 expected to be found at study area). ED is assumed to be 1 for thi~ risk as~essrnent. 

0.96 

1.5 

SO.1 

ED [b] 

[c] SFF = Site Foraging Frequency (calcul<lleU by divn.ling site area byrccepLnr home range (cannot exceed 1.0)). SFF is a.~~umed to be 1 for lethal exposure scenarn 

TL1SAVG.1'M 

FoOO 
Site }<oraging Inge~lion IkxIyWcight 

Frequency [c] Rate (kg) 

~ .. 
lOOE+OJ 0.0024 0.017 

lOOE..:..(l) 0.0071 0.039 

l.lXlE···(u 0.020 0.197 
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Table R 15-40 
Estimated Cnrollic Exposure to Semi -Aquatic ReceptOls from Ingestion of Maximum Exposure Concentrations of Bepes ill Food, Surface Water, and Sediment 

Site 15 

Remedial Investigation, Operable Unit 5, Sites 14 amI IS 

Naval AIr Station Cecil Field, J ~cksonville, florida 

EXPOSURE CONCENtRATION DATA ESTIMA'lED TISSUE LEVElS IN PRIMARY PREY ITEMS 

-------- -- --~----
--~----

MAXIMUM MAXIMUM Aquatic OrganiSlll 

SEDIMENT SURl'ACE WAIER Aquatic Ailualie- Tissue 

CHEMICAL CONCENTRATION CDNCENTRATION Orgamsm Organism Level Plant Mammal Bird 

----------~~----~)-- j IJO~ BAFJ:<L~gLJ3AF raj !lAFJ:<L BAFJ" 

2- Butanone 1.8E-02 NA NA NA O,OE+OO NA NA N 

Anthracene 55E-0l NA NA NA OJ1E+OO NA 3,OE-Ol 

Bellm (a) anthracene 6,lE+OO NA NA NA O~OE+OO NA 3,OE-O! 

Benzo (a) pyrene 8,OE+OO NA NA NA O,OE+OO NA 30E-O! 

BenlD (b) Ouora11lhene 1.0E+O! NA NA NA OJIE+OO NA 30E-O! 

Renl.O (g,h,i) perylene 35E+OO NA NA NA n.oE+CKl NA 3,OE-O! 

Benzo (k) fluoranthene J.7E+OO NA NA NA O,OE+OO NA :3 OE-Ol 

Carb;:ao\c 5 RE-02 NA NA NA OJlE+OO NA UE-O! 

cnrysene 7 JE+OO NA NA NA O~OE+OO NA 30E-O! 

Dibcnz. (a,h) anthracene UE+OO NA NA NA O,OE+OO NA 3 DE-O! 

Di-n-butylphlhalate 31E+00 NA NA NA O,OE+OO NA 1.5E-Ol 

F1uoranthene 10E+Ol NA NA NA O~OE+l)() NA 3,OE-Ol 

Indcl10 (1,2,3-cd) pyrcne 4.3E+OO NA NA NA O,OE+OO NA 3~OE-OJ 

Phenan Ihrene 31E+00 NA NA NA O,UE+OO NA 3,OE-Ol 

Pyrene 9.1E+OO NA NA NA O~OE+OO NA 3,OE-O! 

3- Nitrotoluene Nt' 50E-lI3 NA NA O,Ob+OO NA 15E-0l 

4- Nitrotoluene 3~7E+OJ 4,6E-02 NA NA O.OE+()(l NA LSE-Ol 

ThTRYL Nt' 18E-02 NA NA O~OE+OO NA L5E-Ol 

1,3,5-Tnllilrobenzenc NP 67E-D3 NA NA O,OE+OO NA !5E-01 

4A'-DDD 1.1E-02 NA 34E+D3 21E+01 2.3E-Ol NA L2E+OO 29E+OO 

4,4'-DDE 83E-03 NA 3AE+03 2.1E+01 1.7E-O! NA 1.2E+00 2,9E+OO 

4,4'-DD'l 8 !E-03 NA 3.'1E+03 2,JE+O! 1.7E-O! NA 1.2E+00 2,9E+OO 

Diekirill !AE-03 NA NA 21E+Ol 2,9E-OZ NA 1.5E+OO 4AE-OJ 

Alumumm 26E+03 65E-Dl NA NA U OE+OO 6.OE-03 7.5E-02 N 

Arsenic Nt' 1.2E-02 NA NA O,OE+OO NA ! DE-U! N 

Barium 3,9E+OO 17E-02 NA NA O,OE+OO 25E-02 75E-03 N 

Olromium 21E+00 NA NA NA O,OE+OO 63E-03 28E-D! N 

CDpper Nt' l.1E-OZ NA NA o OE+OO 6,OE-02 6,OE-0l N 

Iron 21E+02 2,QE+OO NA NA O,DE+OO NA O,OE+OO n 

Lead 8.4E+02 4~OE-01 NA NA O,OE+OO 5.6E-02 1.5E-02 N 

Vanadium 2.4E+00 3,3E-03 NA NA O,OE+OO NA L2E-O! N 

[a] Biooccumulation da ta presented 10: Appendix A. Table A-R RAPs are multipbed by sediment mllcentrations and I3CFs are multiplied by 

surface water o:mcentrations 'The aquatic organism tissue level is equal to the greater of the two products. BeFs < 3UO were not considered in the ERA 

07-0ct-97 
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Table 8.15-40 
Estimated Chronic Exposure to Senti-Aquatic Receptors from Ingestion of Maximum Exposure Concentrations of Bepes in Food. Surface Water, and Sediment 
Site 15 

Remedial Investigation, Operable UnitS, S,tes 14 and 15 
Naval Au Station Cecil Field, Jacksonville, Flonda 

POTENTIAL DIETARY EXPOSURE (mg/kgRW -day) [bJ , . 

CHEMICAL 

2-Hutanone 

Anthracene 

BenzD ea) anthracene 

Benzo (<I) PYI ene 

TIenzo (b) lluorRnthene 

Benzo (g,h,l) pl:!fylene 

Benzo (k) tluolanthene 

Carbazole 

Chrysene 

Dibtonl (a,hi anthracene 

Di -n - butylphthalatc 

Fluordnlhene 

Indeno (1.2,3-cd) pyrene 

Phenanthrene 

Pyrene 

3 - Nitrotoluene 

4 - Nitrotoluene 

TETRYL 

1,3,5 - Trinl Lro benz('ne 

4,~-DDD 

4,~-DDE 

4.~-DDT 

Dit:ldnn 

Aluminum 

Arsenic 

Barium 

Chromium 

Copper 

Iron 

Lead 

Vanadium 

F/oridlJ water ral R~ccoon 

2.98-05 8.SB-OS 

90b-04 2.7E-06 

10E-U2 3.0B-05 

1.3E-02 39E-05 

1,6E-02 49£-05 

5.7E-03 1.7E-05 

61E-03 1.8E-05 

<) :iE-05 28E-07 

12E-02 36E-05 

1-11£-03 5AE-Ofi 

51£--03 15E-05 

lIiE-02 498-05 

70E-03 2 IE-US 

51E-1J3 1.5E-05 

}.5E-02 4.4E-05 

55£-04 55E-07 

66E-02 19E-04 

2.1£-03 21E-06 

7.5E-04 7.5E-07 

1.5E-03 15E-05 

12E-03 l1E-05 

l1E-03 11E-05 

).913-04 1.9E-06 

.5 5E+00 1.3E-02 

1.4E-03 14E-06 

lSE-Ol 21E-05 

4.4E-03 1.0E-05 

1.2E-03 1.2E-06 

56E-01 12E-03 

4.9E+OO 4.1E-03 

4.3B-03 1.2E-05 

Great blUe heron 

22E-05 

6 6E- 04 

73E-03 

96E-LJ3 

1.2E-02 

42E-03 

44E-03 

7.0E-05 

1I.8E-03 

1.3E-03 

37E-03 

1.2E- 02 

5,2E-03 

3.7E-03 

l1E-02 

75E-05 

45E-02 

2.BP.-04 

1.0E-04 

1 4B-02 

1 OE- 02 

1.0E-02 

1.7E-03 

32E+OO 

1 BE-04 

4.9E-03 

23U-03 

17E-04 

2.8E-01 

1.0E+OO 

2.9E-03 

[b] C!llculated by summing the producL~ of individual pi ey Lype concentrations and percent in diel wIth surface water ilud sedim enl exposures, multiplying by the exposure duration. SFF <lnd inge~lion ralc. 

and dividing by body weight lTable 7-8). 
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Table B. 10-40 
Exposure Parameters and Assumptions tor Semi - Aquahc Receptors l a 1 
Site 15 

Remedial Investigation, Operable Unit 5, SItes 14 and 15 

Naval Air Station Cecil Field, Jacksonville, Floriua 

EX:POSURTI PARAMETERS~ _________ _ 
Dietary Water Body 

Ind]"ator - - - - - - - - - - - - - Pen.tnt Prey in DICl - - - - - - - - - - - - - - - - - - - - Home !{nnge- ED [b] Sire Foragmg IngestIon Ingestioll Weight 

Species Aquatic PlantS Sm<).ll Small Sedlluent (ac:tes) Frequency [oJ Rate R(lte (kg) 

____________________ . ___ ~~~, _______ ~m~ Birds ___ ~. ______ . ___ ~ ___ . ______ ~y~~ 

Fiolid.1 IHHCl [,11 (Small hHb. mamlll<l]) 8"0 90% 0% Orr'o 2% 042 1 1.00E+OU 0.021 0.037 U 33 

R;u:cOOll 

Gle-al blue:iw[on 

(Predatory malllillal) 

(pred"'lory lll[lmffial) 

---- ------------ ------
N01ES 

raj Documentntion of expo;ure piHamerers presented in 

93% 

98% 

Table 1-7 

[h] ED = exposure Dutatlon (percentage of year leGeplor is expected [0 he found at study aTea) 

0% 0% 

0% 0% 

[cj SI'l' = Sllc Foraging Ftequency (calculdted by dlYiding ~lle area hy receptor home range (cannot exceed 1.0)) 

[§In~ AREA- ___ 0 5 acres ___ =-:J_ 

01-0ct-97 

0% 

u% 

7% 

2% 

385 

I .< 

1.30B-03 

3.33£l-Ol 

0.214 

0.401 

0344 

o lUI 

3.99 

2.23 
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Table 8.15-41 
Estimatcu Chronic Exposure to Semi -Aquatic ReccptOI s [rum IngestIOn at Average Exposure Concentrations of Eeres in Foml~ Surface Water, and Sediment 

Site 15 

Remedial InvestIgation, Operable Umt 5) Sites 14 and 15 

Naval Air Station Cecil Field, Jacksonville, Honda 

EXPOSURE CONCENlRATION DATA ESTIMA'ffiD TISSUE LEYFLS IN PRIMARY PREY ITEMS 

c--· ---- -"--- ---- r-----------
AVERAGE AVERAGE Aquatic Organi~rn 

SEDIMENT SURFACE WATER }\qualic .Aquatic TiS&le 

CHEMICAL CONCENTRATION CONCEN'lRATION Organism Organ.ism Level Plallt Mammal Bird 

'. ______ . __ --.--img/kg) (molL) __ BO' ~ BAF ,ai-itt>ll'I<JlLHAF ,a,~~ Bi\t'C"c 

2- Bulanollc 1 1E-02 NA NA NA O.OE+OO NA NA NA 

AnLhracene 2.6E-OI NA NA NA O.OE+OO NA 3,OE-Ol NA 

Benro Ca) anthracene 1.lE+OO NA NA NA 0,01'.+00 NA 3,OE-Ol NA 

Benm (a) pyrene 1.4E+00 NA NA NA 0.01'.+00 NA 301]-[11 NA 

Benw (b) fluoranthene 18E+OO NA NA NA O.oE+rXl NA 3,OE-Ol NA 

Iknzo (g,h,l) perylene 6,OE-Ol NA NA NA O,OE+OO NA 3,UE-Ol NA 

Bellm (k) fluorantht'tle 7.2E-Ol NA NA NA O,OE+OO NA 301'.-01 NA 

Carhazole 5.8E-0l NA NA NA 001'.+00 NA 15E-Ol NA 

C"hrysenc 131::+00 NA NA NA O,OE+OO NA 3.UE-Ol NA 

Dtbenz (a,h) anthracene } lIE-Ol NA NA NA O,OE+OO NA 3 DE-OJ NA 

Di-n-butylphtl!nlaLe 19E+()J NA NA Ni\ [) OE+OO NA L5E-Ol NA 

l'luoranthene 18E+OO NA NA NA O,OE+OO NA 3,OE-Ol NA 

Indello (1,2,3-cd) pyrcne 7.7E-Ol NA NA NA [),OE+OO NA 3.0E-Ol NA 

Phcnan threne 5.7E-rJl Ni\ NA NA O.OE+rX) NA 3,OE-Ol NA 

Pyrrne L6E+OO NA NA NA D.OE+OO NA 3.01'.-01 NA 

3- Nitrotoluene NP 1.9E-[)3 NA NA O.OE+OO NA 15E-Ul NA 

4- Nilrotoluene 1.3B+Ol 1.6E-02 NA NA O,OE+OO NA 15E-Ol NA 

TElRYL NP 1.2E-02 NA NA 0,01'.+00 NA L5E-Dl NA 

13,5-' frinilrobenzenc NP 2.4E-[)3 NA NA 0.01'.+00 NA 15E-lI1 NA 

4,4'-DDD 561'.-03 N!\ 34E+03 2,1E+Ol 1.2£-U1 NA L2E+OO 2.9£+00 

4,4'-DDE 4,7E-03 NA 341'.+03 2.1E+Ol 9,9E-02 NA 1.2E+00 2.9E+00 

4,4'- Dm 4.1E-D} NA 3.4E+03 2,IE+Ol 9AE-02 NA 1.2E+OO 2,9E+OO 

Dicllrin 141'.-03 NA NA 2.1E+01 2.91'.-02 NA L5E+OO 4.41'.-01 

Aluminum L8E+03 5,6E-Dl NA NA O,OB+OO 6,01'.-03 751'.-02 NA 

Arsenic NP 7.JE-03 NA NA 0.01'.+00 NA 1.01'.-01 NA 

Barium 3,11'.+00 13E-02 NA NA 0.01'.+00 2.5E-02 75E-03 NA 

Chromium 1.4E+00 Ni\ NA NA O,OE+OO 6.3E-03 2,8E-Ol NA 

C.opper NP 1.1£-02 NA NA [) OE+OO 6.01'.-02 () O£-Ol NA 

Iron 13E+02 L3E+OO NA NA O,OE+OO NA O.UE+(Kl NA 

. Lead 2SEH12 2.7E-Ol NA NA O.OE+(X) 5.6E-02 l.5E-0:2 NA 

I Vanadium 1.8E+OO 3.3£-03 NA NA O,OE+OO NA 1.2E-Ol NA 

lal Bioaccumulation ck'\ 1..1. presented in: Appendix A. TableA-8 BAPs are multiplioo by sooimrut rollcen!Iatpns and BCFs are multipliet! by 

surface water mncer.I\lations. The aquatic organism tL~~e level is equal to the greatcr ot the two prooucts. BCFs < 300 were not ('.Onsidcred ill the ERA 

07-0ct-97 
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Table B, 15-41 
Estimated Chronic Exposure to Semi -Aquatic Receptors from 11lgcsllOIl of Average Exposme Concentrations of ECPCs in Food, Surface Water, and Sediment 
Site 15 

Remedial Investigation, Operable Unit 5, S,tes 14 anu 15 
Naval Air Station Cecil Field, JacksoIlville, Florida 

POT~,NTIAL DIBTAR Y EXPOSURE (mglkJl:IJ~-d.y) [bJ 

CHEMICAL FlorrdlJ water rllt Rltccoon 

2-Butanone J SF-OS 54E-08 

Anthracene 43B-04 1.3E-06 

Benzo la) anthracene 1.8E-03 5.4E-06 

BenLa (a) pyrene 23E-03 68£-06 

BellZa (b) !luoranthene 29E-03 88E-06 

Benzo (g,h.i) perylcne 98E-04 2.9£-06 

Benza (ll) nuoramh ene 1 2E - 03 3 5£-06 

Carl'><lzole 95E-05 28E-07 

Chrysene 21E-03 6.3E-06 

Dihenz la.h) anthracene 49E-04 15E-06 

Di-n-butylphthalate 3.1E-03 9,3E-06 

Fluoranthene 29B-03 88E-06 

Indeno (1,2,3-ed) pyrene 13E-03 3.8E-U6 

Phenantillene 93E-04 2.BE-06 

Pyrene 2-6E-03 7 BE-06 

3 - Nitrotolulo'ne 2 I P - 04 2 1 E- 07 

-l-Nitrotoluene 23E-02 648-05 

TETRYL 1.4E-03 14E-06 

1,3,5-Trinitrobenzene 2.7b-04 2.7E-07 

4.4·-DDD 7.8E-04 7.6E-06 

4,4'-DDE 6.SE-04 6.4E-06 

4,4'-DDT 6.3E-04 61E-OG 

Dleldrm 19E-04 19E-06 

Alummum 37E+00 8.Gb-03 

Arsenic 80E-04 7.9E-07 

Barium 1.2E-02 1 7E-05 

ChromIum 29E-03 68E-06 

Copper 1.2E-03 1.25-06 

Iron 36E-01 79E-04 

Lead 1.511+00 128-03 

Vanddiurn 33E-03 9.1E-06 

Great blue heron 

13E-05 

3.1E-04 

1.3E-03 

17E-03 

22E-03 

72E-04 

8.6E-04 

7,(JE- OS 

1.6E-03 

3.6E-04 

1. 3E-03 

2.2E- 03 

9.2[0-04 

6 BE-04 

J 9E-03 

29E-05 

1.5E-02 

1 9E- 04 

3.bE-DS 

6.9E-03 

5.BE-03 

56E-03 

1.7E-03 

2.1E+00 

1.1&-04 

39E-03 

17E-03 

1 'j~-U4 

1 BE-01 

30E-01 

2.2E-03 

[bJ calculated hy summmg the product! of indiVidual prey type concentrations and pel cent in diet wllh ~urface "'ilter and ~ediment exposul es, muiliplymg by tIle expo,ure duratIon. SFF and ingestIOn rate. 

and diVIding. by body weight (Table 7-B) 

07-0ct-97 AS15AVG wkl 



Table 8.15-41 
Exposure Parameters and Assumptions for Semi -AquatIc Receptors I a] 

Site 15 

Remedial Investigation, Operable Unit 5, Sites 14 and 15 

Naval Nr Station Cecil Field, Jacksonville, Horida 

EXPOSURE PARAMBTER~ ________ ~ _________________ _ 

IndIcator - - --- - --- - - -- Percent Prey in Die! - -- - -- --- --- -- - - ----

Sp eCleS Aquatic Small ':;:m;l.ll 

Home Rangt:- ED [bJ Sil~ Forlll'lng 

St;'.diment ((I~!'e~) Frequency [c] 

Organi.~ms ________ ~ __ _ Mamm~_ Birds ___ 

F!Oljd,1 water ral (Small herb mammal) 8% 90 (v n% 0% 2% 042 100E+OO 

0% 0'''0 u% 7% 385 i.30E-03 

0% 0% 0% 2% 1.5 333E-Ol (Predatory mammal) 93% 

I ~:::~:~, 
L:,~ ___ (preddtorYmamm_'I_) __________ 98% ________________________ ~ ___ ~ __ _ 

NOTES 

raj Docurn cntali[ln of expO~Ul e paTdllH'[~n pres en Led in. Tabl~ 7-7 

[b] ED = Exposure DUlauon (pcrcenl,lgc o[yeal r~ccptor is expeCled tu be found ,t[ study area) 

Ie] SFF = Snc Fotaging Ftequency (calculate'd by dlviding me area by receptorhomc range (cilnnot exceed 1.0)) 

[SiTE AREA 05a_~ ______ l 

07-0et-97 

Dielary Wltter nody 

II1!;estion Lngeglion Welghl 

Rate R{lte (tg) 

~~ (L(d~~ __ ~> 

0027 0.037 o 33 

0214 () 34-1- 3 99 

0401 0.101 223 

AS1~AVG wkl 





Table B.15 -42 

Risk from Potential Lethal Effects tor Terrestnal Receptors from MaXllTIUm Exposure Concentrations of ECPCs in Food and Surface Soil 

Site 15 
Remedial Investigaholl. Operable UnitS, Sites 14 and 15 

Naval Air Station Cecil Field, J acksollvillc, Florida 

,- ,---~--~
 

ANALYTE 
Short-tailed shrew 

Acenaphlhenc 

Anthracene 

Bem:o (n) anthracene 

Bema lil) pyrene 

Benzo (b) fluoranLhene 

Benzo \,gh,l) perylenc 

Benzo (k) 11uoranthene 

Butylbcnzylp hthalale 

Carbazole 

Chrysene 

DlbenL (ah) anthraclO:lle 

Dlbenl.oruran 

Di - n - butylphthalale 

bis(2-Ethylhexyl) phthalate 

Fluoranthene 

Fluorene 

lndeno (1.2,3-cd) pyrcne 

2- Methyln<lphthalenc 

NaphLhalene 

Phenanthrene 

ryrene 

HMX 

3 - Nltroto!llene 

4 - Nitrotoluene 

4,4'-DDE 

4,4'-DDT 

Dieldrin 

Endosu\[;m 11 

AluminUm 

Antimony 

Anenic 

__ , __ PD~ __ ._~.IY _____ ~ 

.\ 9E-02 

22E-01 

6.7E+00 

6.7E+00 

1.0E+OI 

1.1 E+ 00 

2 6 E+ 00 

8 9 E- 03 

14E-OI 

79E+00 

~6E-OI 

22E-02 

1 IE-OI 

10E-{)2 

13E+OI 

2 6E-O~ 

2.0b+OO 

1.9E-02 

4.3E-Q2 

SIE+oO 

9 9b 1-00 

1 ~E-1l1 

301:.-02 

3.5E-02 

26E-04 

8.5E-04 

:; :'I E- U4 

1.3TI-1l3 

47E+Ol 

3,9'G+OO 

2.21:' + 00 

1213+02 

34E+()3 

12l!+02 

L2E+OJ 

12E+fJ2 

L:2E+IJI 

1,2E+1J2 

4.7E+02 

1.0E+02 

1.21:'+02 

121:'+02 

13E+02 

1 11:' + OIJ 

16E+02 

4.0E+02 

12E+02 

1.2£+02 

3.3E+1J2 

1 1 E+ 02 

1 4E+0~ 

16E+02 

3 OE+ 02 

35E+Ol 

35E+Ol 

14E+02 

178+01 

1\ OE+flO 

5.0E+00 

7.H!+02 

1. 7E+ 04 

2,9E+01 

41E-04 

6 ·m-05 

5 6 E- 02 

56£'-02 

8.4E-02 

89E-03 

2.1E-02 

1.9E-05 

1.4E-03 

6.6E-02 

2 lE-03 

18E-04 

IOE-01 

66E-05 

33E-02 

2113-04 

1.7E-02 

5.7E-05 

4.1B-04 

3 7E- 02 

62E-02 

4 IE-O·I 

86E-0·1 

1.0E-03 

1.81<.-06 

4.9E-05 

29E-05 

2.6E-04-

64E-02 

2313-04 

7713-02 

Rufous-sided towhee American woodcock 

-!'.!:~ __ RTV ____ I19 __ I __ PDE __ RTV _____ !!.fL--.---' 

3.213- 02 

1.48-01 

43E+UO 

4.3E+OO 

6.413+00 

6.813-01 

1 613+ 00 

6913-03 

1213-01 

.5 113+ 00 

16E-Ol 

1 713-02 

87E-02 

82E-03 

8313+00 

1613-02 

1.3E+OO 

1213-02 

J.BD-02 

3.3D+UO 

6313+00 

7.3E-lll 

5913-02 

6.9E-1l2 

1.3E-04 

46E-04 

1.2B-04 

6.7E-04 

2.8E+Ol 

2.0E+00 

19E+OO 

NA 

NA 

NA 

NA 

KA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.21<.+02 

1.2E+02 

6013-01 

6.0E+OO 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NG 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC' 

NC 

NC 

1.1E-06 

388-06 

198-04 

l1E-04 

NC 

NC 

5.2E- 0 1 

3.6E-02 

16£-01 

4 9 E+ 00 

49E+00 

7 3 E+ 00 

77E-OI 

19E+OO 

6.413-03 

9.78-02 

5.7E+00 

19E-Ol 

16E-02 

80E-02 

76E-03 

9..\ E+ 00 

1.9E-02 

].5E+00 

13E-02 

:3 1 E- 02 

37E+OO 

71E+00 

77E-02 

2.IE-02 

24E-02 

1.9E-04 

6.2E-04 

1.713-04 

9,6E-04 

3513+01 

28E+UO 

16E+00 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.2E+ 02 

1.2E+02 

60F-Ol 

6 OE+ 00 

NA 

NA 

:1 6E+00 

NC 

NG 

NG 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

KC 

NC 

1.6B-06 

:;: 2B-06 

28 E- 04 

16E-O,1 

NC 

~C 

4.5E-OI 

I Barium 
1.8P+Ol 4.3E+02 __ ~-021 __ 92E+00 

NA 

NA 

36B+110 

NA NC I 13E+01 NA NC' 

TL15MAX wk1 
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Table B.15-42 
Risk from Potential Lethal Effects for Terrestrial Receptors from Maximum Exposure ConccnLrations of ECPCs in Food and Surface Soil 
Site IS 
Remedial Investigation, Operable Ul11t 5, Sites 14 anu 15 
Naval Air Station Cecil Field, JacksonvIlle, Florida 

ANALYl'E Sho 'rt-tailed shrew 
rDE RTV llQ 

Cadnllum 50E-Ol j OE+OI 1.7E-02 

Chromium 64£-02 40E+rn 1.6E-03 

Cobalt 2.0E-OJ 18E+U1 1 lE-02 

Copper lAP-OJ 1.9E+02 77E-04 

Cydnide II.4E-03 1. 7 E+ 00 49E-03 

Ledd 1.9E+02 6.0E+01 32T!+on 

Mangilnese 1.2E+OO 45£+01 26E-02 

Nickel 93E-01 13£+01 7.2B-02 

Vanadium 14E+00 60£+00 2.4B-01 

Zinc 36E-01 39E+02 9.3E-04 

SUMMAR Y HAZARD INDEX 4.3E+OO 

PDE 

22E+no 

3.6E-02 

LIE-01 

35E-01 

34E-02 

10E+OZ 

6.4E-IJI 

4,7£-01 

71E-01 

3.8£-01 

PDE = Potential Dietary Exposure (mg/kgDW/day) RTV "" Rdt:rmu: TOXIcity Value trngfkgBWfday) 

TL 15MA. 

Rufous-sided towhee 
RTV HQ 

NA NC 

2.5E+01 1.4E-03 

NA NC 

NA NC 

1 1 E+ 00 31E-02 

7.5E+01 1 4E+ ou 

NA NC 

1 OU+02 4.7£-03 

19£+01 3.7E-02 

NA NC 

2.uE+OO 

PDt!. 

3.3E-01 

4.6£-02 

15E-01 

99E-02 

5.SE-03 

1.4E+02 

8.7U-01 

69D-Ol 

10E+OO 

2.6E-01 

Ameri, can woodcock 
v RT' 

2.5 

I 1 

7S 

1.( 

" 

NA 

E+01 

NA 

NA 

E+DO 

E+IJI 

NA 

E+02 

£+01 

NA 

11Q 

NC 

1.8E-03 

NO 

NO 

5.0E-03 

1.9D+OO 

NC 

69E-03 

5.4B-02 

NC 

24E+OO 

HQ = HRzaJ d QUotIenl (calclll<lled hy diViding PUE by H I V) 

2 07 - Oct-97 
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Table B.15-42 
Risk froIll Potential Lethal Effects [or Terrestrial Receptors from Maximum Exposure Concentrations of ECPC~ in Food and Surface Soil 

Site 15 
Remedial Investigation. Operable Unit 5, Sites 14 and 15 

Naval fur Station Cecil Field, Jacksonville, Florida 

~-~----l-----------~ 
ANALYIE Red fox Great horned owl 

PDE RlV HQ PDE RlV HQ 

Acenaphthene S.3E-04 1.2E+02 44E-06 HE-03 NA NC 

Anthracene 2.3E-03 3.4E+03 6 SE-07 24£-02 NA NC 

BcOLO (a) anthracene 7.2E-02 1.2E+02 6.0E-04 74E-U! NA NC 

Benzo (a) pyrene 7.2E-02 1.2E+02 6.cIE-04 74E-01 NA NC 

Benzo (b) fluoranthene l.lE-OJ 12E+02 9.0E-04 l.lE+OO NA NC 

Bcow (g,h,i) perylcne 11E-02 12E+02 95E-US 1.2E-01 NA NC 

Benzo (k) tluoranthene 2.7E-02 12E+02 2.3E-04 2.SE-01 NA NC 

Butylbenzylpltthalate 8 DE-US 4.7E+02 17E-07 5.9E-(}4 NA NC 

CarbaLOle I.2E-03 1.0E+02 1.2E-05 90E-03 NA NC 

Chrysene BAE-02 1.2E+al 7.UE-04 8.7E-O! NA NC 

Dibenz (a,h) anthracene 2.7E-03 1.2£+02 2.3E-05 2.8E-02 NA NC 

Dlbcnzofm'an 2.0E-04 1.3F.+OZ 1.6E-06 15E-03 NA NC 

Di -il. -butylphthalate 1.0E-03 1.1E-+ 00 9.0E-04 7.4E-03 NA NC 

bis(2-Dthylhexyl) phthalate 94E-OS t.6E+02 5.9E-07 7.0E-04 NA NC 

Fluoranthenc !4E-01 4.0E+02 3.5E-04 1.4E+OO NA NC 

Fluorene 2.7E-04 1olE-I-m 23E-06 2.SE-03 NA NC 

Indcno (1.2,3-cd) pyrene 2.1E-02 1.2E+02 ! SE-04 2.2E-0! NA NC 

2 -Melhylnaphlhalcne 2.08-04 3.3E+02 6.1E-07 2.0E-OJ NA NC 

Naphthalene 4.6E-04 l.1E+02 4.31'.-06 4.8E-03 NA NC 

Phenanthrene 5.58-02 1.4E+02 3.9E-(}4 S 6E-0l NA NC 

Pyrene 1.1E-01 1.6E+02 6.6E-04 11E+OO NA NC 

HMX 2.4E-03 3.0E+02 7.8E-06 S.8E-03 NA NC 

3-Niuotoluene 34E-04 35E+0! 97E-06 1.9E-03 NA NC 

4-NilralOluene 4.0E-04 3.5E+01 1.1E-OS 22E-03 NA NC 

4,4'-00E 6.8E-06 14E+02 4.9E-08 1.2E-04 1.2E+02 1.0E-06 

4,4'-DOT 2.3E-OS 1.2E+Ol 19E-U6 4.1E-04 121'.+02 3.4E-06 

Dieldrin 6.1E-06 1.3E+Ol 4.7E-07 1.0E-04 6.0E-01 1.7E-04 

Endosulfanll 8.0E-06 5.0E+OO 1.6E-06 S.lE-06 6.0E+()() 858--07 

Alwninum 3.5E-01 7.4E+02 4.8E-04 1.9E+OO NA NC 

Antimony 2.6E-02 l.7E+04 l.SE-06 6.2E-02 NA NC 

Arsenic 1 BE-02 2.9E+Ol 6.2E-04 7.4E-02 3.6E+[XI 2 DEi 

Banum 1.11'.-01 4.3E+02 2.6E-04 5.3E-02 NA NC 

CaGniwn 2.2E-02 3.0E+1l1 7.3E-04 3.2E-01 ~ __ NC ____ . __ . ___ . __ . 

TL15MAX.wI<l 
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Table 8.15-42 
Risk ii:0111 Potential Lethal Effects for Terrelltriai Receptors from Maximum Exposure Concentrations of Bepes in Food and Surface Soil 
Site 15 
Remeiliallnvestigahon~ Operable Unit 5, Sites 14 and 15 
Naval Air Station Cecil Field, Jacksonville, Florida 

----------_. 

ANALYTE Redfox 
PDE RlV IlO 

Chromium 6.4E-()4 ·l,llE+Ol 1.6E-05 

Cooalt 39E-03 18E+Ol 2.1E-04 

Copper 2.6E-03 19E+02 1.4E-OS 

Cyanide l.1E-04 1.7E+00 6.7E-OS 

l=d 12E+OO 60E+Ol 21E-02 

Manganese 75£-03 4.5E+Ol 17E-(}4 

Nickel 9.2E-03 l.3E+Ol 7.1E-04 

Vanadium 1 IE-02 60E+00 1.8E-03 

Zinc 1.3E-02 3.9E+02 3.2E-OS 

SUMMARYIlAZARD INDEX 
--I ~---3.1E-02 

Great horned owl 
PDE RlV HO 
60E-03 2.5E+Ol 2.4E-04 

5.8E-02 NA NC 
26E-02 NA NC 
1.3E-04 1.1E+00 l.2E-04 

2.9E+OO 7.5E+Ol 3.9E-02 

9.9E-03 NA NC 
8.0E-02 l.OE+02 8.0E-04 

SlE-02 1.9E+Ol 2.7E-03 

2.21::-01 NA NC 

I 6.3E-02 

._----

I 
PDE = Potential Dietary txp::>Sure (mglkgBW/day) RlV = Reference Toxicity Value (mg/kgBW/cL.'1Y) IIQ = IIazard Quotient (calculated by dlviJing PDE by RTV) 

TL15MA 2 07-0ct -97 



Table B.15-42 
Risk [rom Potential Sublethal Effects for Terrestnal Receptors from MaximuIll Exposure Concentrations of ECPCs in Food and Surface Soil 

SIte 15 
Remedial Investigation. Operable Umt 5. Sites 14 and 15 

Naval Au Station Cecil Field, Jacksonville, Honda 

ANALY1'E Short- tailed shrew Rufous-sided towhee Amerioan woodoock 

~E __ ~"_' ____ HQ ___ I __ p~ ___ R~ ___ ~ POE __ R'l'V ___ ~ 

Acenaphthene 

Anthracene 

Benzo (d) anthracene 

Benzo (.-I) pyrene 

Benzo (b) fluoranthene 

Benza (g,h.l) pery!cne 

Benza (k) llu oranthene 

Bu (yl ben lYlphth ,,\a te 

Cal bazoh: 

Chrysene 

Diue-llz lll.,h) anLhracene 

Dibenzofuran 

Di - n - hutylphlhdlate 

bis(Z-Elhylhexyl) phth,ll<ltc 

Fluoran thene 

Fluorene 

Tndeno (1,2,3 -cd) pyrene 

2 - Methylnaphlha1cn e 

Naphthakne 

Phenanlhrene 

Pyre-De 

HMX 

3 - Niuololuene 

4-Niuololuene 

.J-,4'-DDTI 

4,4'-DDT 

Dieldrin 

Endosulfan II 

Aluminum 

AnlirnullY 

Arsenic 

Barium 

TS1SMAX.wkl 

4- 913-02 

22n-01 

67E+OO 

67D+00 

10F+01 

11E'+OO 

2.6E+00 

S.QP-03 

1.4E-01 

7.9E+00 

2.6E-01 

2.2E-02 

1.1E-Ol 

1.0E-02 

13E+Ol 

2.6E-02 

20E+00 

1.9E-02 

4.3E-02 

51E+00 

9.9E+00 

1 2E- 01 

30E-02 

3.5E-02 

2.I3E-04 

8.5E- 04 

2.3E-04 

13E-03 

47E+01 

39E+OO 

21£+00 

I nE+Ol 

10Ii+Ol 

10E+01 

1.0E+Ol 

1 IlE+ 01 

1 OE+ 01 

1.0E+Ol 

49E+03 

NA 

1.0P+Ol 

I,OP+Ol 

NA 

13E'+OZ 

35E+Ol 

10E+Ol 

1.0E+Ol 

1.0E'+01 

10E+Dl 

36E+Ol 

10E+Ol 

10E+Ol 

Q.OE+Ol 

34-E+Ol 

3.4E+OI 

Z OE-OI 

2.0E-01 

6.5E-Ol 

2.6E-Ol 

4- 3E+02 

NA 

58E-01 

4- 9E-03 

22b.-OJ 

67E-01 

678-01 

1 OE+ 00 

1.1E-01 

2.6E-Ol 

1.8E-06 

NC 

7.9E-01 

26E-02 

NC 

1I.9E-04-

30E-04-

1.3E+00 

2 6 E- 03 

20E-01 

1.9E-03 

1.2E- 03 

5.1E-01 

9.9B-01 

1.4-E-03 

8.8E-04-

1.0E-03 

1.3E-03 

-1-.2E-03 

3.5E-04 

5.0E- 03 

1.1E-Ol 

NC 

3.8E+00 

18E+01 2 OE+02 9.2E-~ 

32E-02 

1 4E-Ol 

4- 3E+00 

43b+00 

64E+00 

6.8E-01 

1.6E+00 

6.9E-03 

1.2E-01 

5.1E+00 

1.6E-1l1 

1.7E-02 

1I.7E-02 

11 2E-03 

8.3E+00 

16E-OJ 

13E+00 

1 :m-02 

28E-02 

33E+00 

6.3E+00 

7.3E-01 

59E-02 

6.GE-u2 

1.3E-04 

4.6E-04-

12E-04 

6.7E-04 

2.8E+Ol 

21E+00 

1 9F.+ 00 

9.2E+00 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

39E-01 

1.4E-Ol 

NA 

NA 

NA 

NA 

l.DIi+OO 

NA 

NC 

NC 

NC 

NC 

NO 

NO 

NO 

NO' 

NO 

NC 

NC 

NO 

NC 

NC 

NC 

NO 

NC 

NO 

NC 

NC 

NC 

NC 

NC 

NC 

3.4E-04-

3.3E-03 

NC 

NC 

NC 

NC 

19E+UO 

36E-02 

16E-Ol 

49B+OO 

4 9 E+ 110 

73£+110 

77B-01 

19E+OO 

6 4 E- 03 

9.7E-02 

5.7£+00 

1.9E-01 

1.6£-02 

8.0E-02 

7.6£-03 

94E+00 

1 9E-02 

1 :)E+OO 

13£-02 

31E-02 

3 7E+ 00 

71E+OO 

77£-02 

2 IE-02 

24E-02 

1 9£-04-

62E-04-

17E-04-

96E-04-

35E+01 

2.9E+OO 

16E+OQ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3.9B-Ol 

14E-Ol 

"fA 

NA 

NA 

NA 

1.0£+00 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

"t'C 

NC 

NC. 

Nt. 

NC 

4- 81'-04-

44P-03 

NC 

KC 

"1(' 

NC 

16E+00 

NC I __ '_.3E+01 _______ ~A__ __NC 
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Table B.15-42 
Risk from PotentIal Suhlethal Effects for Terrestrial Receptors flom Maximum Exposure Concentrations ofECPCs in Food and Surface Soil 
Site 15 
Remedial Investigation, Operable Unit 5, Sites 14 and 15 
Naval Air Station Cecil FIeld, Jacksonville, Flonda 

ANALYTE Short-tailed shrew 
PDE RTV HQ 

Cadmium :; OE-Ol 2.2E+01 23E-02 

Chromium 64E-02 14E+03 4. .'iE-OS 

Cobalt 2 DE-OJ 42E+QQ 4. RE-02 

Copper 1412-01 1.0E+ 02 1.4E-03 

Cyanide BAE-03 1.2E+01 7.0E-04 

Lead 1.9E+02 25E+OO 7.7E+Ol 

Manganese 12E+110 1 OE+ 02 1 2E-02 

Nickel 9.3E-Ol 5 UE+Ol 1 9E- 02 

Van~d1Um 14E+UO B 4E+00 1.7E-01 

Zinc 3,6E-Ol 2.0Ei 02 UIE-03 

-------'" 
SUMMARY HAZARD INDEX I 8.8E+Ol 

PDR 

22E+OO 

3612-02 

1.1E-Ol 

3.5E-Ol 

34E-02 

1 OE+ 02 

66E-01 

47E-Ol 

7.1E-Ul 

3.8E-Ol 

PDE '" POLenLlal Diet~ry bxposure (mg/kgBW/day) RTV =: Reference loxiclIY Value (mg/kgBW/day) 

TS15MM 

- ----

Rufous-sided towhee American woodcock 
RTV HQ PDE RTV 11Q 

10E+Ol 2.2E-en 3.38-01 10E+Ul 33E-02 

2.0E+02 1.88-04 46E-02 2.0E+02 23E-04 

NA NC 1 5E- 01 NA NC 

NA NC 9.9E-02 NA NC 

1.1E+Ol 3.1 E- 03 5.5E-03 1.1E+Ol .5 OE-04 

13E+02 8.4E-Ol I.4E+U2 1.38+02 l1E+00 

NA NC Y OE-01 NA NC 

NA NC o BE-O! NA NC 

1.1E+OI 04£-02 1 DE+ 00 1 lE+Ol I) 5E-02 

NA NC 26E-Ol NA NC 

I 3 OE+ 00 I 29E+OO 

HQ = H~z~rd QUOlJenl (c~kulateJ by dlVidlllg J!DE by RTV) 
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Table B.b-42 
Risk from Potential Sublethal Effects for Terreslrial Receptors from Maximum Exposure Concentrations of ECPC" in Foodalld Surface Soil 

Site 15 
Remedial Investigation, Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Fielu, Jacksonville, Florida 

-'--~--' 
--------

--l--~~-
-

ANAL VTIJ Red fox Great horned owl 

~~ __ ltrV ___ ...J:IQ __ . __ P_D[; __ ,~""'____ __ 1l9 __ , 

Accnaphthene 5.3E-04 1.0E+Ol ~UE-05 SAE-03 NA NC 

Anthracene 2.3C-03 1.0EHll 2.3E-04 24E-Ul NA NC 

Benzo (a) anthracene 7.2E-02 U1E+Ol 7.2E-03 74E-Ol NA NC 

Beozo (a) wene 7.2E-02 LOE+Ol 7.28-03 7.4E-01 NA NC 

Benzo (b) OuoranLhene 1 lE-Ol l.OE+OJ 1 lE-02 1.1E+OO NA NC 

Benzo (g,h.i) perylcne 1.1E-02 l.OE+Ol L 1E-03 1.2E-Ol NA NC 

Benza (k) fluoranthenc 2.7E-02 10E+Ol 2.7E-03 2.BE-Ot NA NC 

BULylbenzylphtlm\ate 8.0E-05 49E+03 1.6E-(IR .5 9E-04 NA NC 

Carbazole 1.2E-03 N/\ NC 9.{lE-03 NA NC 

Cmyscne 8.4E-02 1.0E+01 8.4B-03 8.7E-01 NA NC 

Dibenz (a,h) anthracene 27E-03 1.0E+01 2.7E-0<1 2.8E-02 NA NC 

Dtbcnz.ofuran 208-04 NA NC 1.5E-03 NA NC 

Di-n-butylphthalate 1.0E-03 l.JE+02 8.0E-06 7.4E-03 NA NC 

bis(2-Ethylhexyl) phthalate 94E-05 3.5£+01 27E-06 7.0E-04 NA NC 

Fluoranthene l.4E-Ol 1.0E+Ol 1,.::1E-02 1.4E+00 NA NC 

Fluorene 2.7E-04 10E+Ol 2.7E-05 28E-03 NA NC 

Indcno (1.2,3-cd) pyrene 2.18-02 1.{lE+Ol 2.1E-03 22E-Ol NA NC 

2-Mcthylnaphthalene 2.0E--04 1.0E+01 2.0E-05 2.0E-03 NA NC 

Naphthalene 4.6E-04 3.6E+Ol 1.3E-05 4.8E-03 NA NC 

Phcnantluene 5.5£-02 l,{lE+Ol 5.5E-03 5.6E-Ol NA NC 

Pyrene l.1E-O! l.OE+O! l.1E-02 l.1E+OO NA NC 

HMX HE-03 90E+Ol 26E-OS HE-03 NA NC 

3-NiLrotoluclle 3.4E-04 2.0E+01 1.7£-05 1.9E-03 NA NC 

4-Nitrotoluenc 4.08-04 2.0E+01 2.0b-05 2.2E-·03 NA NC 

4,4'-DDE 6.RE-06 3.5E+03 19E-09 L2E-04 3.9E-Ol 3.1E-04 

4.4'-DDT 2.3E-OS 3.5E+03 6.4E-09 4.1E-04 !.4E-Ol 2.9E-03 

Dieldrin 6.1E-06 5.0E-02 1.2E-04 1.08-04 NA NC 

Endosulfan J1 8.0E-06 2.6E-Ol 3.1E-OS S.lE-06 NA NC 

Aluminum 3.5E-01 4.3E+O'l 8.4E-04 1.9E+00 NA NC 

Antimony 2.6E-02 NA NC 6.3E-02 NA NC 

Arsenie 1.8E-U2 5.8E-Ol 3.1E -02 7.4£-02 10E+OO 7.4E-02 

Barium 1.1E-Ol 20E+02 5.6E-04[ 5.3E-02 NA NC 

Cacilli~, ________ -----.--L_ 2.28-02 2.2E+01 l.oE-03 3.3E-Ol 1.0E+01 3.3E-02 

TS15MAX.wI<1 

07 -' Oct-97 



Table B.IS-42 
Risk from Potential Sublethal Effects for Terrestrial Receptors from Maximum Exposure Concentrations of ECPCs in Food and Surface Soil 
Site 15 
Remedial Investigation, Operable Unit 5, Sites 14 and 15 
Naval Air Station Cecil Field, Jacksonville, Florida 

ANALYlli Redfox 

1---- PDE [{'IV 

Chromilun 6.4E-04 1.4E+03 

Cobalt 3.9E-03 4.2E+OO 

Copper 2.6E-03 1.0E+02 

Cyanide l.1E-04 12E+Ol 

Lead 1.2E+OO 2.5E+OO 

Manganese 7.7E-03 l.OE+02 

Nickel 92E-03 5.0E+Ol 

Vanadiwu l.1E-02 8AE+OO 

Zinc l.3E-02 2.0E+02 

SUMMARYHAZARDINDEX.~ ____________ _ 

!TO I PDE 
HE-IJ7 6DE-03 

9.3E-04 5.8E-02 

HE-OS 2.6E-02 

9.6E-06 13E-04 

5.0E-Ol 29E+(Xl 

7.7E-05 l.OE-02 

1.8E-04 79E-02 

1.3E-03 5.1E-02 

6.3E-OS 2.2E-Ol 

I 6.oE-0I1 
PDE = Potential Dietary E-xposure (mgfkgBW/day) RTV = Reference Toxicity Value (mgJkgBW/day) 

TS15M.A)\ 

Great horned owl 
RTV HO 
20E+02 3.0E-OS 

NA 
NA 

11E+Ul 

1.3E+02 

NA 
NA 

l.1E+Ol 

NA 

NC 
NC 

I.2E-05 

2.3E-OZ 

NC 
NC 

46E-U3 

NC 

IAE-OI 

HQ = H37ard Quotient (c..'1lculated by dividing PDE by RlV) 
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Table B.lS-43 
Risk from Potential Lethal Efkel') for Terrestnal Receptors (rom Average Exposure Concentrations of ECPCs in Food and Surface Soil 

Site 15 
Remedial InvestIgation, Operable Unit 5, Sites J4 and IS 

Naval Air Station Cecil Field, Jack-;ol1ville, Flonda 
.--- -----_._-----

ANALYTE -I Short-tailed shrew Rufous-sided towhee 

Acenaphthenl:! 

Anthracene 

Benza ((I) arllhHICene 

Ben7D ((I) pyreTIC 

BenzD (b) tluoranthene 

BenZD (g,.h.l) perylene 

BenZD (k) !1uoTdnthene 

Butylbt:llZylph Lhalilte 

C(lrha701e 

Chry<;enL' 

Diben7 (a,h) anthlilcene 

Dlben7oi'uran 

Dl-n - butylphlhalate 

blS(2-Ethylhe;o;yl) phchal"tc 

Fluoranthcne 

FlUorene 

Indeno (1,2.3 -cd) pyrenc 

:1 - Methy!nilphthakne 

Naphthalene 

Phen<lnlhrcne 

P)I ene 

HMX 

3 - NJtrololuene 

~ - Nitrotoluene 

.j.,4"-DDE 

4,4--DDT 

Dieldrin 

Enuosulfan II 

Aluminum 

Antimony 

Arsenic 

Barium 

TL 15AVG wk1 

~E_, __ ~v ____ --'!!9 __ _ PDE RTV HQ 

3,6E-02 

liE-Ol 

67£-01 

65E-01 

95E-01 

28E-1)1 

:3 -IE-01 

89JJ-03 

7 ::!E-02 

7,9E-01 

1.1E-01 

1.8E-02 

4.6E-02 

10E-02 

12E+00 

20E-02 

3.2E-01 

1.3E-02 

3.0E-02 

5.3£-01 

9.3E-01 

9 lE-02 

2.2E-02 

23E-02 

26E-04 

85E-04 

2.3E-Od 

13E-03 

28E+Ol 

3 9E.J 00 

1.9E+OO 

9.5E+00 

12E+02 

.3 4£+03 

12E+02 

12£+02 

12E+02 

12E+02 

12£+02 

47F+02 

1.0E+02 

1.::!E+02 

1.2E+02 

1.3E+02 

1.1E+00 

1 6E+02 

4.0E+02 

1 2E+ 02 

12E+02 

33F+02 

11E+02 

1.4E+02 

1.6E+02 

30E+02 

3.5E+01 

35E+01 

14E+02 

17E+01 

8.01::+00 

5.01::+00 

74E+02 

1 7E+ 04 

29E+01 

4.3E+02 

:l.O1::-04 

.3 2E-05 

5.6E-03 

5-1E-03 

7.9E-03 

2.3E-U3 

2 R E- 03 

19E-U5 

72E-04 

6 6 E - 03 

92E-04 

15£-0-1 

42E-OJ 

6 Hi-OS 

31 E-03 

16E-04 

26E-03 

39\!-05 

28E-04 

38E-03 

58E-03 

30£-04 

6.2E-04 

o 6E-04 

18£-06 

49£-05 

:2 9E-05 

2 3 E- 02 

6.9E-02 

4.3E-01 

4.2E- 01 

~.lE-Ul 

1 BE-01 

21E-U1 

69E-03 

63E-02 

5HI-01 

7 JE-02 

14E-02 

3.6['-02 

82E-03 

78E-01 

13E-02 

2.0E-01 

81E-03 

19E-02 

34£-01 

5.9E-01 

S 3D-01 

43E-02 

4.6E-02 

1.3E-04 

46£-04 

J 2E-04 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.2E+ 02 

12E+02 

6 DE-OJ 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

1.1E-00 

3.8E-06 

1.':JE-O,1-

2 6E-041 __ 6 7E-04 60E+00 1 IE-04 

37E-02 16E+01 NA NC 

23E-04 208+00 NA NC 

66b-02 16E+00 36E+00 .j. 5]] 01 

22b-02 48E+00 NA NC 
--------

-----~-

~~ 
26E-02 

79E-02 

4.9E-Ol 

4.7E-Ul 

69E-01 

20E-01 

2,4E-01 

6AE-U3 

5.2E-02 

5' 7E - U1 

80E-02 

13E-U2 

33E-02 

76E-03 

g 9E-Ol 

14E-02 

1. 3E-01 

9113-03 

2.1E-02 

3.9E-Ol 

6.7E-Ol 

57E-02 

1 5E- 02 

16E-02 

19E-04 

6.2E-04 

1 7E-01\ 

96E-04 

208+01 

28E+00 

14E+OO 

-I 

American woodcock 
RTV 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

12E+02 

12E+Ol 

6.DE-OJ 

6.0E+0IJ 

NA 

NA 

36E+01) 

H_Q __ 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NO 

NO 

NC 

NO 

NC 

NC 

NC 
NO 

NC 

NC 

NC 

NC 

NC 

1.6E-06 

5.2E-06 

2RE-U" 

1 6E-1J4 

NC 

NC 

39D-01 

_70E+og ____ NA _____ NC 
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Table B.lS -43 
Risk from Potential Lethal Effects [or Terrestrial Receptors [rom Average Exposure Concentrations ofECPCs in food and Surface Soil 
Site 15 
Remedial Investigation, Operable Unit 5, SItes 14 and 15 
Naval Air Station Cecil Field, Jacksonville, Florida 

ANALYTE Short-tailed shrew 

C- PO E RTV HO 
Cadmium 4 7E-O! 30E+01 16P-02 

Chromium 64E-02 40E+01 16B-03 

Cobalt 20E-01 1.8E+01 1.1 E- 02 

Copper 1.3E-01 1.9E+02 72E-04 

Cyanide 7.8E-03 1.7E+OO 4.6E-03 

Lead 3.3E+01 6 OE+01 5,68-01 

Mangalle~e .8 9E-01 .. 5E+01 2,UE-02 

N1Ckd 93E-01 1.3E+01 7.2E-02 

Vanadium 1.18+00 60E+00 18E-01 

ZinC 3.6£:-01 39E+02 93E-0·t 

SUMMARY HAZARP INDEX 1.1E+00 

PDb 

21E+00 

36E-02 

1.1 E- 0 I 

3.3E-Ol 

32P-02 

18E+01 

4.8E-Ol 

41E-01 

5.4E-01 

1,I!E-01 

PDE = Potential Dietary Exposure (mgfkgBW/day) KTV = Helercllcc Toxlcity Value (mg/kgBW/day) 

TL 1SAVG 

Rufous-sided towhee American woodcock 
RTV HO PDE RTV H_Q __ 

NA NC 3.1E-01 NA NO 

25E+01 148-03 46E-02 2.5E+01 1.8B-03 

NA NO 15E-01 NA NC 

NA NC 9.38-02 NA NC 

1.1E+00 2,9E-02 5.1E-03 1.1E+00 46E-(13 

7.58+01 2,4E-01 24[1+01 7.5E+01 338-01 

NA NC 6.6E-Ol NA NC 

1.0E+02 47E-03 6.98-01 10E+02 6.91::-03 

19E+01 2.8E-02 7.9E-01 19TI+Dl 4-.1E-02 

NA NC ::U'iE- 01 NA NO 

7.6E-0 1 =r 7.7B-Ol 

HQ = Hazard Quotient (calculated by dlVldmg PDE by H 1 V) 
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Table B.15-43 
Risk from Potential Sublethal Effects for Tcrrestnal Receptors from Average Exposure Concentrations ofECPCs in Food and Surface Soil 

Site 15 
Remedial Investigation, Operable Unit 5, Sites 14 and 15 

Naval Air Station Cecil Field, Jacksonville, Florida 

ANALY'l'E Short-tailed shrew 

f------------- -I~~-~--~ 
Acenaphtllene 

Anthracene 

Benzo (CI) amhracenc 

Bcnzo (a) pyrene 

Bcnzo (b) tluoranLhene 

BCllZo (g,h.i) perylene 

Benzo (k) tluorllnlhenc 

Eu ly Iben ly Ip InhalaLe 

Cal bazole 

Chlysene 

Dibenz \CI,h) anrhrClcene 

Dibe-nzofuran 

Di- n - butylphrhalate 

bis(2- Ethylhexyl) phth<t11l1e 

l'luoranthene 

Fluorene' 

Inde-no (1,2.3 - cd) pyrene 

2 - Melhylnaphthalene 

NaphLhalene 

Phenanthrene 

Pyrene 

HMX 

3-NitroLoluene 

4--Nitrotoluene 

4A'-DDE 

4,4'-DDT 

Dieldrin 

EIlllusulfan II 

Aluminum 

AnLlmony 

Arsenic 

Barium 

TS15AVG wkl 

3.6E-02 

1.1E-U1 

6.7E-Ol 

6.5E-01 

95E-Ol 

28E-Ol 

34E-Ol 

89TI-0.3 

72E-02 

79E-Ol 

lIE-OI 

18E-02 

46E-02 

1.0£-02 

1 ZE+OU 

20E-02 

32£-01 

1.3 E- 02 

3.0J"i-02 

53E-Ol 

93E-01 

Q 1 E- 02 

22E-02 

2.3E-02 

2.6E-04 

1:I.5E-04 

2.3E-0·1. 

13E-03 

21:1E+01 

39E+OO 

19E+00 

1 OF + 0 1 

1.0£+01 

10E+Ol 

1.0E+OI 

10E+Ol 

10E+Ol 

10E+Ol 

49£+03 

NA 

lOE+Ol 

10E+Ol 

NA 

1.3E+02 

35E+01 

1 OE+ 01 

10E+Ol 

1.0B+Ol 

1.0£+01 

3.6B+01 

1.0£+ 0 1 

1 OE+ 01 

9.0E+01 

3.4E+01 

34E+01 

2 DE-OJ 

2.0B-OJ 

6.5£-01 

26£-01 

4.3E+1l1 

Ni\ 

5.BE-O] 

36E-03 

1.1E-02 

6.7E-01 

6.5E-02 

95E-02 

28B-02 

3.4E- 02 

1.IIE-06 

NC 

79E-02 

l.lE-02 

NC 

3 7E-O~ 

30E-04 

12E-01 

2.0E-03 

32E-02 

13E-03 

83E-0'f 

53E-02 

9.3E-02 

UJE-03 

64E-0·1 

(> 8E-04 

13E-03 

4.2E-03 

35£-04 

50E-O-; 

6.5E-02 

NC' 

33£+00 

9.6E+00 2 OE+02 . ___ 4_.~E-02 

Rufous-sided towhee 

PDE ___ R~ __ H_Q 

23£-02 

69£-02 

~.3E-Ol 

42E-OJ 

61E-01 

1.8£-01 

2.1£-01 

6.9l:::-03 

63£-02 

51E-01 

7.1E-02 

1.·IE-02 

361:;.-02 

82E-03 

7.8B-01 

1.3E-02 

2.0E-01 

8.1E-03 

19E-02 

34E-01 

5.9E-01 

5.3E-01 

43£-02 

46E-02 

13E-04 

46E-04 

1.2E-04 

6.7£-04 

1.6E+01 

2.JE+OO 

1.6E+rJO 

48E+00 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3.9E-01 

1.4E-01 

NA 

NA 

NA 

NA 

10E+OU 

NC 

NC 

NC 

NC 

NC 

NC 

NO' 

NC 

Nt' 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC' 

NC 

NC 

NC 

3AD-04 

3.3E-03 

NC 

NC 

NC 

NC 

L6E+OO 

1':A NC 

Amerioan woodoock 

~---~---~ 
2.6[0-02 

7.9P-02 

49E-Ol 

4.7E-01 

69E-Ol 

2.DE-01 

2.4E-01 

(> 4E-03 

52E-02 

5.7E-01 

80E-02 

1.3E-02 

3.3E-02 

76E-03 

8.9E-01 

lAP-02 

2.3E-Ol 

9 1E- 03 

2]1]-02 

3.9E-Ol 

6 TE-Ol 

57D-OZ 

15£-02 

16E-02 

1.9E-04 

6.2E-04 

1 7E- 04 

96E-0<1-

2UE+Ol 

29E+00 

1.4E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3.9E-Ol 

1.4E-Ol 

NA 

NA 

NA 

NA 

1 0 E+ no 

NC 

NC 

NC 

NC 

NC 

NC 

Nc 

NC 

NC 

NO 

NO 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

i"f' 

4.8E-04 

44E-03 

NC 

NC 

NC 

NC 

14E+OO 

7.0E+.0_0 _____ -"A_~ ___ l'!.C 
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Table B.IS-43 
Risk from Potential Sublethal Effects for Terrestrial Receptors [rom Average Exposure Concentrations of ECPCs in Food and Surface Soil 
Site 15 
Remedial Investigation. Operable Unit 5, SItes 14 and 15 
Naval Air Station Cecil Field, Jacksonville, Flonda 

- -----,-

ANALYTE Short-tailed shrew Rufous-sided towhee American woodcock 
PDE RTV HO PDE RTV IlQ PDE RTV HQ 

Cadmium ~.8E-Ol 2 2E+O I 22U-02 2.1E+DO 10E+01 2.1E-01 3 iE-OJ 1.0E+01 3.1E-[2 

Chromium 6AD-O::' J.4TI+03 4.5E-05 368-02 2.0E+02 18E-04 4.6E-02 2.0E+02 2.3E-(4 

Cobalt 2.0U-01 4.2E+OO oj. 8E-02 l1E-01 NA NC I 5E-01 NA NC 

Copper 1.3E-O] 1.0E+02 1 3E-O.~ 3 3E-01 NA NC 9.3E-02 NA NC 

Cyanide J.BE-03 12E+01 6.5E-04 3.2E-02 11E+01 2.9fl-03 S.lE-03 1. IE ! 01 4.6E-C4 

Lead 3.4E+01 25E+00 1.4E+U1 18E+01 13E+02 1.5TI-Ol 2.5E+01 1 3E H2 2.0E-Cl 

M,;.nganese 9,2E-01 1 OE·H2 92E-03 4- 9E-Ol NA NC 6 7E- 01 NA NC 

Nickel 9 3E- 01 5.0E+01 19£:-02 4- 7E-Ol NA NC 6.8E- 01 NA NC 

Vanadlum 1 JE., UO B 4E+00 13E-Ol 54E-OJ 1 lE+O [ 4.9E-02 7.9E-Ol 1 JE+Ol 72E-02 

Zmc 3.6E- U1 20f:::+02 1 8 E- 03 3 8E-01 NA NC 26E-UI NA NC 

SUMMARY HAZARD INDEX I 1.8E+OI ] 21E+001 I 17E+OO _.- -
PDE :: Potential Dietary Exposure (mg/kgBW/day) RTV = Reference ToxidtyValuc (mg/kgBW/daY) HQ = Hazard Quotient (cn!ctl1ated by dividing PDE by RTV) 

TS15AVG 2 Q7-0cl-97 



Table B,15-44 

Risk from Lethal Effects for Sellli -Aquatic Receptors from MaXimum Exposure Concentrations of ECPCs in Food, Surface Water, and Sediment 

Site 15 

RemedIal InvestigatIOn, Operable Untt 5, SItes 14 and. 15 

Naval Air Station Cecil Field, JacksonvIlle, Ronda 

CHIo>lICAL Florida water rat 
PDE __ R1V __ HQ _ 

2- Butunone 2.9E-OS 5.5E+02 5.4£-08 

Anthracene 9,OE-04 3.4£+03 26E-07 

Benm (a) anthracene lOE-02 12E+D2 8,3£-05 

Benm (a) pyrene 13E-02 12E+02 1.1E-04 

Benzo (b) tluoranLhenc 1.6E-02 l.2E+OZ 14E-04 

Benm (g.h,i) perylene 5.7E-03 1.2EH12 4,8£-05 

Benzo (k) f1uoralllhene 6.IE-03 1.2E+02 5,OE-05 

Carbazole 9.5E-05 1.0E+02 9.5E-07 

Olrysenc 12E-OJ 1.2E+02 1.0E-04 

Dibenz (a,h) anthracene 18E-03 12E+02 1.5E-05 

])i -n - butylph thalate 51E-03 1.1E+OO 4.6E-03 

Fluoran thenc 16E-02 <10E+02 4,IE-05 

Indeno (1,2,3-00) pyrenc 7.DE-03 1.2E+02 5.9E-05 

Phenan threne 5,1E-03 1.4E+02 .3 6E-05 

Pyrene 1.5E-02 1.6E+02 93E-05 

3- NltroLoluene 5.5E-04 3.5E+01 1,6E-05 

4- NitroLoluene 6,6E-D2 3,5£+01 1.9E-03 

"IE1RYL 2.1E-03 9.0E+01 2.3E·-05 

1,3,5-Trinilrobenzene 75E-(J4 9,OE+Ol 8,4E-06 

4,4'-DDD 1.5E-03 1.7E+Ol 8.SE-05 

4.4'-DDE 1.2E-03 1.4E+02 8,2E-06 

4,4'-DDT 1.1E-03 1.7E+01 6,5E-05 

Dieldrin 1.9E-04 8,OE+OO 2.4E-05 

Aluminum 5,5R+OO 7.4E+02 7.5E-U3 

Arsenic 1.4E-03 2.9E+01 4,7£-05 

Barium 1.5E-02 4.3TI+02 3,6£-05 

ChromRlm 4.4E-03 4,OE+Ol 1.1E-04 

CDpper 1.2E-03 1.9E+02 6,6E-06 

Iron 5,6E-Ol Ni\ NC 

Lead 49E+00 6.0E+01 S,IE-02 

Vanadium 4,3E-03 6,0£+00 72E-04 

SUMMARY HAZARD INDEX I 9.7E-(Jl ------

Raccoon Great blue heron 

PDE __ ~V _____ H~ I'DE __ R1V __ HQ 

8.8E-OB 5.5E+02 16E-I0 2.2E-05 NA NC 

2.7E-06 3.4B+03 7,9£-10 6,6£-04 NA Ne 

3,OE-05 1.2E+02 2.5£-07 73E-03 NA NC 

3.9£-05 1.2E+02 33E-07 9.6E-03 NA NC 

4.9E-U5 12E+02 4.1b-07 1.2E-02 NA NC 

1.7E-05 1.2E+02 1.4£-07 4.2E-03 NA NC 

1.8E-05 12E+02 L5E-07 44E-03 NA NC 

28E-07 1.0E+02 2,8£-09 7,OE-05 NA I'C 

3.6£-05 1.2E+02 3.0R-07 8 BE-03 NA NC 

5AR-06 1.2E+02 4.5E-US 13E-03 NA NC 

l.5E-05 1.1E+OO 1.4E-05 3,7E-03 NA NC 

4.9E-05 4.0E+02 L2E-07 1.2E-02 NA NC 

2,lE-05 1.2E+02 1.7E-07 52E-03 NA NC 

1.5£-05 1.4E+02 1.1E-07 3,7E-03 NA NC 

4.4b-05 1.6E+02 2,SE-07 1. 1E-02 NA NC 

5.5E-07 3.5E+01 1.6E-OS 7.5E-05 NA NC 

1.9E-04 35£+01 5,3E-06 4.5E-02 NA NC 

2,lE-06 9,0£+01 2.3E-08 HE-(J4 S,OE+OO 3.5E-05 

7.5E-07 9.0E+01 8.4E-09 1.0E-04 S,OE+OO 13E-05 

1.5E-05 1.2E+Ol 1.3E-06 1.4£-02 1.2£+02 1.1E-04 

1.\E-05 1.4E+02 8.lE-OB 10E-02 1.2E+02 B 6E-OS 

1.1E-05 1.2E+01 9.2E-07 1.0£-02 1.2E+02 RAE-05 

1.9E-06 L3E.lOI l.5E-07 1.7E-03 6.0E-01 29E-()3 

1.3£-02 7.4E+02 1.7£-05 3.2E+OO NA NC 

1.4E-06 2.9E+01 4.7E-OB 1.8E-04 3,6E+OO 5.1£-05 

2,lR-05 4.3E+02 4.9E-08 4.9E-03 NA NC 

10E-05 4.0E+01 2.6E-07 25E-03 2.5E+Ol 10E-(J4 

1.2E-06 1.9E+02 6,6E-09 1.7E-(J4 NA NC 

1.2E-03 NA NC 2,SE-01 NA NC 

4.IE-03 6.0E+Ol 69E-05 1.0£ (·00 7.5E+01 J 4E-02 

1.2E-05 6,OE+OO 2,0£-06 2.9E-03 1.9E+01 1.5E-[J4 

~-=-_=r= lJE- 04 ---=-----=--___=_ ~I- ·1.7E-OZ 

PDE:== PotenLial Dietary Exposure (mglkgBW-day). RTV = Reference Toxicity Value (t11g/kgBW-day) HQ = Hazard QuoLient (c'l.\culated by dividing PDE byR"lV) 

07-0ct-97 
/\1 J 5MJ\X wk 1 



Table B.15-44 
Risk from Sublethal Effects [or Semi-Aquatic Receptors from Maxllllum Exposure Concentrations of ECPCs in Food, Surface Water, and Sediment SIte 15 

Remedial Investigation, Operable Unit 5, Sites 14 and 15 
Naval Air Station Cecil Field, Jacksonville, rlorida 

CHBMICAL Florida water rat I--
POE RlV HQ _P~ 

2-But..'uwne 2.91'.-05 1.7E+U2 l.7E-07 R SE-OS 
Anthracene 9.0E-04 10E+01 9.0E-05 2.7E-06 
Benzo (a) anthracene 1.0E-02 1.0E+01 1.OE-03 3.0E-05 
Benzo (a) pyrene 1.3E-rt2 1.0E+Ol l.3E-03 3.9E-05 
Benzo (b) fluoran ihcnc l.GE-02 l.OE+Ol 1.6E-03 4.9E-05 
Benzo (g,h,i) peryJene HE-OJ 1.0E+01 5.7E-04 17E-05 
Benzo (k) fluoranthene 6.1E-03 10E+01 6.lE-04 1.8E-05 
rMbazole 9.5E-05 NA NC 2.BE-O? 
Otrysenc 1.2E-02 l.OE+Ol 1.2E-03 3.6E-05 
Dibenz (a.h) anthracene 18E-03 IOE+Ol 1.8E-04 5.4E-06 
Di-ll-butylphthalate 5.1E-03 1.3F.+02 4.1E-05 1.5E-05 
Fluoranthene !.6E-02 1.0E+Ol l.6E-03 4.9E-05 
Indeno (1,2,3-cd) p)Tene 7.0E-03 1.0E+01 7.0E-04 2.1E-05 
Phenanthrene 5.IE-03 1.0E+01 5.lE-04 l.5E-05 
Pyrenc 1.5E-02 1.0E+OI 1.5E-03 4.4E-05 
3- Ni!.rotoruene 5.5E-04 3.4E+01 HE-05 5.5E-07 
4- Nitrotoruenc 6.6E-02 3.4E+01 1.9E-03 1.9E-04 
1EIRYL 2.1E-03 1.5E+OU 1.4E-03 2.1E-06 
1,3,5- 'lfillitrobenzene 7.5E-04 l.5E+OO 5.0E-04 7.5E-07 
4,4'-DDD 1.5E-03 2.(IE-01 7.6E-03 1.51]-05 
4,4'-DDE l.ZE-03 2.0E-01 5.8E-03 1.1E-05 
4,4'-DUT 1.1E-03 2.0E-01 5.6E-03 l.1E-05 
DieUrin 1.9E-04 6.5E-01 3.0E-04 1.9E-06 
Aluminum 5.5E+00 4.3E+02 1.3E-02 1.3E-02 
Arsemc 1.412-03 5.8E-01 2.4E-03 1.412-OG 
B..'lfium 1.5E-02 2.0E+02 7.8E-05 2.lH-05 
Chromium 4.4E-03 1.4E+03 3.2E-06 l.OE-U5 
('.opper 1.2E-03 1.0£+02 1.2E-05 1.28-06 
Iron 5.6E-01 NA NC 1.2E-03 
Lead 4.9E+00 2.5E+00 2.0E+00 4.1E-03 
Vanadium 4.3E-03 8.4E+00 5.1E-04 1.2E-05 
SUMMARY HAZARD INDEX I 2.0E+00 

Raccoon Great blue heron 
R1V HQ PDE RlV HQ 

17E+02 5.1E- 10 2.2E-05 NA NC 
1.0E+01 2.7E-07 6.6E-04 NA NC 
1.0E+01 3.0E-06 7.3E-03 NA NC 
l.OE+01 3.9E-06 9.6E-03 NA NC 
1.0E+01 4.9E-06 1.2E-02 NA NC 
1.0E+01 1.7E-06 4.2E-03 NA NC 
1.0R+fll 1.8E-06 4.4E-03 NA NC 

NA NC 7.0E-05 NA NC 
IDE+Ol 3.6E-06 8.8E-03 NA NC 
1.0E+01 5.4E-07 1.3E-03 NA NC 
1.3E+02 1ZE-07 3.7E-03 NA NC 
1.0E+01 4.9E-06 1.2E-02 NA NC 
1.0E+01 2.1E-06 5.2E-OJ NA NC 
1.0E+Ol 1.5E-06 37E-03 NA NC 
1.0E+01 4.4E-06 l.1E-02 NA NC 
2.0E+01 2.8E-08 7.512-05 NA NC 
2.0E+01 9.3E-06 4.512-02 NA NC 
1.5E+00 1.4E-06 2.812-04 NA NC 
1.5E+00 5.0E-07 1.0E-04 NA r;c 
3.5E+03 42E-09 l.4E-02 1.4E-01 9.7E-02 
3.5IH03 3.2E-09 1.oE-OZ 39E-01 Z.612-02 
3.512+03 3.1E-09 1.0E-02 1.4E-·01 71E-02 
5.DE-02 3.SE-05 1.7E-03 NA Nt: 
4.3E+02 3.0E-05 32E+00 NA NC 
5.SE-Ot 2.4E-06 1.8E-04 1 ()E+OO 1.8E-04 
2.0E+02 l.1E-07 4.9E-03 NA Nt: 
1.4E+03 7.3E-09 2.5E-03 2.0E+02 1.312-05 
1.0E+OZ 1.212-08 l.7E-D4 NA NC' 

NA NC 28E-01 NA NC 
2.5E+00 1.7E-03 1.0E+00 1.3E+02 8.lE-03 
8.4E+OO 1.4E-06 2.9E-03 l.lE+01 2.7E-04 

11.8E-03 L2.0E-ol 
~-, --PDE = Paten tial Dietary E'{posure (mglkgBW -day). KIV = Reference ToxlCilyVallle (mg/kgBW--day) HQ = Hazard Quotient (calm!atcd bydividingPDEbyRTV) 

07-0ct-97 
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Table 13.15-45 
Risk from Sublethal Effects for Seml-ALjUatic Receptors from Average Exposure Concentrations of ECPCs in Food, Surface Water. and Sediment 

Site 15 

Remedial Investigation, Operahle Unit 5, Sites 14 anJ 15 

Naval Air Station Cecil rleld, Jacksonville, Florida 

F---
CHEMICAL . Florida water rat 

PDE __ I<lV __ . I:I<L... 

2-Butanone 1.8E-OS 1.7E+02 I.OE-07 

Anthracene 4.3E-04 !.OE+Ol 4.3E-OS 

Benzo (a) anthracene 1 BE-03 1.0E+Ol l.SE-04 

Benm (a) pyrene 2.3E-03 10E+01 2.3E-04 

Henze (b) fluorunthene 2.9E-03 1.0E+Ol 29E-04 

Bellm (g.h,i) perylene 9.SE-04 lOE+Ol 9 BE-05 

Benm (k) fluoranthene 1.2E-03 1.0E+0l 1.2E-04 

Carbazole 9.5E-OS NA NC 

Chryscne 21E-03 10E+Ol 2.1E-Q.-1 

Dibcnz (a.h) anthracene 4.9E-(14 1.0E+OJ 4.9E-05 

Di-n-butylphthalate 3.11'-03 l.3E-j-02 2.58-05 

Fluoranthene 2.9E-03 UJE+Ol 2.9E-04 

Indcno (1.2.3-cd) pyrene L3E-()3 1.0E+OJ L3E-(14 

Phenanthrene 9.31'-04 1.0E+Ol 9.3E-05 

Pyrette 2.6£-0.3 1.0E+Ol 2.68-04 

3- Nitroto]uene 2.1E-()4 3.4E+01 6.31'-06 

4- Nitrotoluene 23E-02 3.48+01 6.6E-04 

'TE1RYL 1.4E-03 1.5E+OO 93E-04 

1.3,5- Trinitl obenzenc 27E-U4 15E+OO 1.8E-()4 

4,4'-DDD 7.81'-04 2.01'-01 3.9E-03 

4,4'-DlJE 6.5E-04 2.0E-Ol 3.3E-03 

4,4'-DDT 6.31'-04 20E-Ol 3 lE-{)3 

Dieklrin 1.9E-04 6.SE-01 3.01'-04 

Aluminum 3.7E+OO 4.3E+02 8.SE-03 

Arsenic 80E-04 S.8E-Ol 1.4E-03 

Barium 1.2E-02 2.0E+02 6.2E-05 

Cbromium 2.9E-03 I.4E+03 2.1E-06 

Copper 1.2E-03 1.0E+02 1 IE-05 

Iron 3.6E-01 NA NC 

l£ad 1.5E+OO 25E+00 S.9E-Ol 

Vanadium 3.3E-03 8.4E+OO 3.9E-04 

[I:UMMARY HAZARD INDEX ==r=---,uE-01 

Raccoon Great blue heron 

_PDE __ I<~ __ H~ ~~ __ J~,!V __ ----.llil __ 
S.4E-OB 1.7E+W 3.1D- 10 UE-OS NA NC 

!.3E-06 1.0E+Ol UE-07 3.IE-04 NA NC 

S.4E-06 1.0E+Ol S.4E-07 UE-03 NA NC 

6.8E-U6 1.0EH1J 6.8E-07 1.7E-03 NA NC 

8.SE-06 LOE+Ol S.8E-07 22E-03 NA NC 

29E-06 I.OE+Ol 2.9E-07 7.2E-04 NA NC 

3.SE-06 1.0E+Ol 3.5E-07 8.6E-04 NA NC 

2.8E-07 NA NC 7.0E-05 NA 1>C 

6.3E-06 1.0E+Ol 6.3E-07 1.6E-03 NA NC 

I.SE-D6 1.0E+OI UE-07 3.6E-04 NA NC 

9.3E-06 1.38+02 HE-OS 2.3E-03 NA NC 

8.RE-06 1.0E+Ol 8.SE-07 22E-03 NA NC 

3 SE-06 10E+Ol 3.SE-07 92E-04 NA NC 

2.SE-06 1.0E+Ol 2.8E-07 6.8E-04 NA NC 

7.81'-06 1.0E+Ol 7.8E-07 1.91'-03 NA NC 

2.IE-07 2.0E+Ol lIE-OS 2.9E-05 NA NC 

6.4E-OS 2.0E+Ol 3.21'-06 I.SE-02 NA NC 

1.4E-06 l.5E+OO 9.3E-07 1.9E-04 NA NC 

2712-07 1 SE+OO 1.8E-07 36E-05 NA NC 

7.61'-06 3.51'+03 2.21'-09 6.9E-03 I.4E-Ol 4.9E-02 

6.4E-06 3.5E+03 1.8E-09 5.8E-03 3.91'-01 15E-OZ 

61E-06 3.5E+03 1.7E-09 5.6E-03 1.4E-()1 4.012-02 

1.9E-06 5.0E-ill 3.8E-05 1.7E-03 NA NC 

8.6E-03 4.3E+02 2.0E-OS 2.lE+OO NA NC 

7.9E-07 S.RE-Ol lAE-06 1.11'-04 l.oEHXl 1 1E-04 

UE-05 2.()E+02 SAE-OS 3.9E-03 NA NC 

6.8E-06 1.41'+03 4.9E-09 UE-03 208+02 8.4E-06 

1.21'-06 1.0E+02 l.2E-08 17E-04 NA NC 

7.9E-04 NA NC 1.8E-Ol NA NC 

1.2E-03 2.5E+00 5.0E-04 3.0B-01 1.3E+02 24E-03 

9.IE-OG 8.4E+OO l.1E-06 2.2E-03 l.lE+OI 2.()E-04 
--- I 

-.---~--
-.--

5.7E-04 l.lE-OJ 
-----------

PDE = Potential Dietary Exposure (mglkgBW -day). RTV = Reference 'lbxicityValue (mglkgI3W-day) IIO = Hazard QuoLient (c..llculateri bydiwling rDE byR1V) 

07-0ct-97 
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APPENDIX C 

REGRESSION ANALYSIS 





Aluminum 
Site 15 
Simple Linear Regressions 

Statistical Analysis of Su rface SOil Toxicological and Chemical Data 

Aluminum 
Surtace Soil 

I.mg/kg) 
(x) 

CF15SS15 5570 
CF15SS15 316 
CF15SS20 844 
CF15SS26 1410 
CF15SS46 3540 
CF15SS48 333 
CF15SS6 1250 
CF15SS7 415 

Aluminum 
Surface Soil 

(mg/kg) 
(x) 

CF15SS15 5570 
CF15SS18 316 
CF15SS20 844 
CF15SS26 1410 
CF15SS46 3540 
CF15SS48 333 
CF15SS6 1250 
CF15SS7 415 

Aluminum 
Surface Soli 

(mg/kg) 
(x) 

CF15SS15 5570 
CF15SS18 316 
CF15SS20 844 
CF15SS26 1410 
CF15SS46 3540 
CF15SS48 333 
CF15SS6 1250 
CF15SS7 415 

Aluminum 
Su rface Soil 

(mg/kg) 
(x) 

CF15SS18 316 
CF15SS20 844 

CF15SS48 333 

CF15SS7 415 

Aluminum in Surface Soli versus Lettuce Seed Germination 

Lettuce Seed 
Germination 

(%) Regression Output: 
(~) Constant 

98 Std Err of Y Est 
98 R Squared 
56 No of Observations 
97 Degrees of Freedom 
93 
94 X Coefficient!s) 0.001699 
95 Std Err of Coef. 0.002971 
92 

Aluminum in Surface Soil versus14-Day Earthworm Survival 

14-Day 
Earthworm Survival 

(%) Regression Output: 
(y) Constant 

17 Std Err of Y Est 
100 R Squared 
100 No. of Observations 
20 Degrees of Freedom 
17 

100 X Coefflclent(s) -001682 
33 Std Err of Coe!. 0.00602 

100 

Aluminum In Surface Sol! versus 30-Day Earthworm Survival 

30-Day 
Earthworm Survwai 

(%) Regression Output" 
(y) Constant 

0 Std Err of Y Est 
100 R Squared 
97 No of Observations 

0 Degrees of Freedom 
0 

100 X Coefflclent(s) -0.01977 

0 Std Err of Coef. 0.0082 
100 

Aluminum In Surface Soil versus Earthworm Growth 

Earthworm 
Growth 
(grams) 

(y) 
0.27 

0.133 
0356 

0.334 

RegreSSion Output 
Constant 
Std Err of Y Est 
R Squared 
No. of Observations 
Degrees of Freedom 

X Coefflcient(s) 
Std Err of Coef. 

-0.00036 
0.00013 

87.47002 
14.79997 
0.051 693 1 

8 
6 

8964096 
29.98918 
0.5655621 

8 
6 

83.4186 
40.85131 

0.491 93 1 
8 
6 

0.444874 
0.05588 

0.7933391 
4 
2 



Arsenic 
Site 15 
Simple Lmear RegreSSions 

Statistical AnalysIs of Surtace SOil TOXicological and Chemical Data 

Arsenic In Surface Soli versus Lettuce Seed Germination 

ArseniC Lettuce Seed 
Surface Soil Germination 

(mg/kg) (%) RegreSSion Output: 
(x) (y) Constant 

CF15SS15 96.5 98 Std Err of Y Est 
CF15SS18 1.1 98 R Squared 
CF15SS20 1.5 56 No. of 0 bservations 
CF15SS26 25.2 97 Degrees of Freedom 
CF15SS46 47.4 93 
CF15SS6 4.2 95 X Coefficient(s) 0.143426 CF15SS7 2.6 92 Std Err of Cae(. 0.177851 

ArseniC in Surtace Soi! versus14-Day Earthworm Survival 

ArseniC 14-Day 
Surface Soil Earthworm Survival 

(mg/kg) (%) Regression Output: 
(x) (~) Constant 

CF15SS15 96.5 17 Std Err of Y Est 
CF15SS18 1.1 100 R Squared 
CF15SS20 1.5 100 No. of Observations 
CF15SS26 25.2 20 Degrees of Freedom 
CF15SS46 474 17 
CF15SS6 42 33 X Coefficient(s) -0.8161 
CF15SS7 2.6 100 Std Err of Cae!. 0.380861 

ArseniC In Surtace SOil versus 30- Day Earthworm Survival 

ArseniC 30-Day 
Surface Soil Earthworm Survival 

(mg/kg) (%) Regression Output: 
(x) (y) Constant 

CF15SS15 96.5 0 Std Err of Y Est 
CF15SS18 1.1 100 R Squared 
CF15SS20 1.5 97 No of Observations 
CF15SS26 25.2 0 Degrees of Freedom 
CF15SS46 47.4 0 
CF15SS6 4.2 0 X Coefflcient(s) -0.92019 
CF15SS7 26 100 Std Err of Coe!. 0.518568 

ArseniC in Surface SOil versus Earthworm Growth ~--------------~~~~~~ 

ArseniC 
Su rface Sari 

(mg/kg) 
(x) 

CF15SS18 1 
CF15SS20 1 5 
CF15SS7 2.6 

Earthworm 
Growth 
(grams) 

(y) 
0.27 

0.133 
0.334 

Regression Output 
Constant 
Std Err of Y Est 
R Squared 
No. of Observations 
Degrees of Freedom 

X Coefficlent(s) 
Std Err of Cae!. 

0.072459 
0.110574 

86.19978 
15.5761 

0.1150981 
7 
5 

76.09621 
33.35561 
0.4787031 

7 
5 

65.8934 
45.41589 
0.3864121 

7 
5 

0.120072 
0.121463 
0.3004121 

3 



Iron 
Site 15 

_Simple Linear Regressions 

.::ltatistlcal AnalysIs of Surface SOil Toxicological and Chemical Data 

Iron 
Surface SOil 

(mg/kgl 
(xl 

CF15SS15 665 
CF15SS18 100 
CF15SS20 198 
CF15SS26 417 
CF15SS46 436 
CF15SS48 89.4 
CF15SS6 115 
CF15SS7 721 

Iron 
Surface SOil 

(mg/kgl 
(xl 

CF15SS15 665 
CF15SS18 100 
CF15SS20 198 

. CF15SS26 417 
:F15SS46 436 

CF15SS48 894 
CF15SS6 115 
CF15SS7 721 

Iron 
Su rface Soil 

(mg/kg) 
(x) 

CF15SS15 665 
CF15SS18 100 
CF15SS20 198 
CF15SS26 417 
CF15SS46 436 
CF15SS48 89.4 
CF15SS6 115 
CF15SS7 721 

Iron 
Surface SOil 

(mg/kgl 
(x) 

CF15SS18 100 
'CF15SS20 198 

2F15SS48 89.4 
CF15SS7 721 

Iron In Surface Soil versus Lettuce Seed Germination 

Lettuce Seed 
Germination 

(%1 Regression Output: 
(yl Constant 

98 Std Err of Y Est 
98 R Squared 
56 No. of Observations 
97 Degrees of Freedom 
93 
94 X Coefflclent(sl 0.010855 
95 Std Err of Coef. 0.022039 
92 

Iron In Surface SOil versus14-Day Earthworm Surv!val 

14-Day 
Earthworm Survival 

(%1 RegreSSion Output: 
(y) Constant 

17 Std Err of Y Est 
100 R Squared 
100 No of Observations 
20 Degrees of Freedom 
17 

100 X Coefflclent(sl -0.05511 
33 Std Err of Coef. 0.063427 

100 

Iron in Surface SOIl versus 30-Day Earthworm Survival 

30-Day 
Earthworm Survival 

(%) Regression Output" 
(yl Constant 

0 Std Err of Y Est 
100 R Squared 
97 No. of Observations 

0 Degrees of Freedom 
0 

100 X Coefflclent(sl -0.05644 
0 Std Err of Cae! 0.081581 

100 

Iron In SurfacE' SOli versus Earthworm Growth 

Earthworm 
Growth 
(grams) 

(V) 
0.27 

0.133 
0.356 
0.334 

RegreSSion Output: 
Constant 
Std Err of Y Est 
R Squared 
No. of Observations 
Degrees of Freedom 

X Coefflcient(s) 
Std Err of Cae!. 

0.000086 
0.000229 

86.65515 
14.89975 
0.038863 i 

8 
6 

79.7613 
42.88066 
0.111777) 

8 
6 

68.96508 
5515431 
0.073873 1 

8 
6 

0.24953 
0.11683 

0.065448) 
4 
2 



Lead 
Site 15 
Simple Linear Regressions 

Statistical AnalysIs of Surface SOil Toxicological and Chemical Data 

Lead jn Surface SOil versus Lettuce Seed Germination 

Lead Lettuce Seed 
Surface SOil Germination 

(mg/kg) (%) Regression Output: 
(x) (y) Constant 

CF15SS15 7510 98 Std Err of Y Est 
CF15SS18 41.1 98 R Squared 
CF15SS20 278 56 No. of Observations 
CF15SS26 3490 97 Degrees of Freedom 
CF15SS46 4430 93 
CF15SS48 0.97 94 X CoeNiclent(s) 0.001694 
CF15SS6 1340 95 Std Err of Coef. 0.001975 
CF15SS7 205 92 

Lead In Surface Soli versus14-Day Earthworm Survival 

Lead 14-Day 
Surface Soil Earthworm Survival 

(mg/kg) (%) Regression Output: 
(x) (~) Constant 

CF15SS15 7510 17 Std Err of Y Est 
CF15SS18 41.1 100 R Squared 
CF15SS20 278 100 No. of Observations 
CF15SS26 3490 20 Degrees of Freedom 
CF15SS46 4430 17 
CF15SS48 0.97 100 X CoeNiclent(s) -0.01296 
CF15SS6 1340 33 Std Err of Coef. 0.003357 
CF15SS7 205 100 

Lead In Surface SOil versus 30-Day Earthworm Survival 

Lead 3D-Day 
Su rface Soil Earthworm Survival 

(mg/kg) (%) Regression Output: 
(x) (y) Constant 

CF15SS15 7510 0 Std Err of Y Est 
CF15SS18 41.1 100 R Squared 
CF15SS20 278 97 No. of Observations 
CF15SS26 3490 0 Degrees of Freedom 
CF15SS46 4430 0 
CF15SS48 0.97 100 X CoeNlclent(s) -0.0153 

CF15SS6 1340 0 Std Err of Coef. 0004826 
CF15SS7 205 100 

Lead In Surface SOil versus Earthworm Growth 

Lead Earthworm 
Surface Soil Growth Regression Output: 

(mg/kg) (grams) Constant 
(x) (y) Std Err of Y Est 

CF15SS18 41.1 0.27 R Squared 
CF15SS20 278 0.133 No. of Observations 
CF15SS48 0.97 0356 Degrees of Freedom 
CF15SS7 205 0.334 

X CoeNicient(s) -0.00051 
Std Err of Coef. 0.0004 

66.71369 
14.34475 
01091331 

8 
6 

88.69001 
24.37849 
0.712914 i 

8 
6 

8269357 
3504771 
0.6260351 

8 
6 

0.340275 
0.091221 
04492671 

4 
2 



Manganese 
Site 15 
Simple Linear Regressions 

StatIstIcal Analysis of Surface Soil TOxIcologIcal and ChemIcal Data 

Manganese in Surface Soil versus Lettuce Seed Germmation 

Manganese Lettuce Seed 
Surface Soli Germination 

(mg/kg) (%) Regression Output: 
(x) (y) Constant 

CF15SS15 2 98 Std Err of Y Est 
CF15SS18 5.6 98 R Squared 
CF15SS20 3.3 56 No. of Observations 
CF15SS26 1.2 97 Degrees of Freedom 
CF15SS46 1 7 93 
CF15SS48 0.86 94 X Coefficient(s) 0.020213 
CF15SS6 95 Std Err of Coel. 0560088 
CF15SS7 309 92 

Manganese In Surface Soil versus14-Da~ Earthworm Survival 

Manganese 14-Day 
Surface Soil Earthworm Survival 

(mg/kg) (%) Regression Output: 
(x) (y) Constant 

CF15SS15 2 17 Std Err of Y Est 
CF15SS18 5.6 100 R Squared 
CF15SS20 3.3 100 No. of 0 bservations 
CF15SS26 1.2 20 Degrees of Freedom 
:;F15SS46 1.7 17 
CF15SS48 0.86 100 X Coefficient(s) 1.835984 
CF15SS6 1 33 Std Err of Coel. 1.500106 
CF15SS7 30.9 100 

Manganese In Surface SOil versus 30 Day Earthworm su rvIval 

Manganese 30-Day 
Surface SOil Earthworm Survival 

(mg/kg) (%) Regression Output: 
(x) (y) Constant 

CF15SS15 2 0 Std Err of Y Est 
CF15SS18 56 100 R Squared 
CF15SS20 3.3 97 No. of Observations 
CF15SS26 1 2 0 Degrees of Freedom 
CF15SS46 1.7 0 
CF15SS48 0.86 100 X Coefficient(s) 2.3712 
CF15SS6 1 0 Std Err of Coel. 1.877451 
CF15SS7 30.9 100 

Manganese In Surface SOil versus Earthworm Growth 

Manganese Earthworm 
Su rtace SOIl Growth 

(mg/kg) (grams) RegreSSion Output: 
(x) (y) Constant 

CF15SS18 5.6 0.27 Std Err of Y Est 
CF15SS20 3.3 0.133 R Squared 
:F15SS48 0.86 0.356 No. of Observations 
CF15SS7 30.9 0.334 Degrees of Freedom 

X Coefficient(s) 000251 
Std Err of Coel. 0.004764 

9025736 
15.19635 
0.0002171 

8 
6 

50.18958 
40.70101 

0.1997 8 1 
8 
6 

35.82461 
50.93918 
0.2100211 

8 
6 

0.247732 
0.115185 
0.1218971 

4 
2 
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Total Organic Carbon 
Site 15 
Simple Linear Regressions 

Statistical AnalysIs of Surtace Soil Toxicological and Chemical Data 

TOC In Surface Soil versus Lettuce Seed Germination 

TOC Lettuce Seed 
Su rface Soil Germination 

(mg/kg) ('Yo) Regression Output. 
(x) (y) Constant 86.46083 

CF15SS15 46000 98 Std Err of Y Est 14.7331 
CF15SS18 9200 98 R Squared 0.060243 1 
CF15SS20 10000 56 No. of Observations 8 
CF15SS26 20000 97 Degrees of Freedom 6 
CF15SS46 46000 93 
CF15SS48 2700 94 X Coefficlent(s) 0.000202 

CF15SS6 13000 95 Std Err of Coef. 0.000325 

CF15SS7 8300 92 

TOC In Surface Sot! versus14-0ay Earthworm SurVival 

TOC 14-Day 
Su rface SOli Earthworm Survival 

(mg/kg) (%) Regression Output: 
(x) (y) Constant 99.04049 

CF15SS15 46000 17 Std Err of Y Est 27.33508 

CF15SS18 9200 100 R Squared 0.6390561 
CF15SS20 10000 100 No. of Observations 8 

CF15SS26 20000 20 Degrees of Freedom 6 
CF15SS46 46000 17 
CF15SS48 2700 100 X Coefficient(s) -0.00197 

CF15SS6 13000 33 Std Err of Coef. 0.000604 

CF15SS7 8300 100 

TOC In Surface 8011 versus 30- Day Earthworm Survival 

TOC 30-Day 

Suriace Soil Earthworm Survival 
(mg/kg) ('Yo) Regression Output: 

(x) (y) Constant 94.19428 

CF15SS15 46000 0 Std Err of Y Est 38.47738 

CF15SS18 9200 100 R Squared 0.5492641 

CF15SS20 10000 97 No, of Observations 8 

CF15SS26 20000 0 Degrees of Freedom 6 

CF15SS46 46000 0 
CF15SS48 2700 100 X Coefflcient(s) -0.0023 

CF15SS6 13000 0 Std Err of Coef. 0.00085 

CF15SS7 8300 100 

TOC In Surface Soil versus Earthworm Growth 

TOC Earthworm 
Su rface SOil Growth Regression Output: 

(mg/kg) (grams) Constant 0.435422 

(x) (y) Std Err of Y Est 0.086836 

CF15SS18 9200 0.27 R Squared 0.5009421 

CF15SS20 10000 0.133 No. of 0 bservatlons 4 

CF15SS48 2700 0.356 Degrees of Freedom 2 

CF15SS7 8300 0.334 
X Coefficient(s) -2.1 E-05 
Std Err of Coel. 0.000015 --. 



Total PAHs 
Site 15 
Simple Linear Regressions 

Statistical AnalysIs of Surface Soil Toxicological and Chemical Data 

Total PAHs In Surface SOil versus Lettuce Seed Germination 

Total PAHs Lettuce Seed 
Su rface Soil Germination 

(ug/kg) (%) Regression Output: 
(x) (~) Constant 

CF15SS15 80 98 Std Err of Y Est 
CF15SS18 22993 98 R Squared 
CF15SS20 1147600 56 No. of Observations 
CF15SS26 316 97 Degrees of Freedom 
CF15SS46 556 93 
CF15SS4B 471 94 X Coefficlent(s) -4.7E-06 
CF15SS6 674 95 Std Err of Coef. 5.3E-06 
CF15SS7 2830200 92 

Total PAHs In Suilace Soil versus14-Day Earthworm Survival 

Total PAHs 14-Day 
Surface Soil Earthworm Survival 

(u g/kg) (%) Regression Output: 
(x) (y) Constant 

CF15SS15 BO 17 Std Err of Y Est 
CF15SS18 22993 100 R Squared 
CF15SS20 1147600 100 No. of Observations 
CF15SS26 316 20 Degrees of Freedom 
:F15SS46 556 17 
CF15SS48 471 100 X Coefflclent(s) 0.000021 
CF15SS6 674 33 Std Err of Coef. 0.000014 
CF15SS7 2830200 100 

Total PAHs In Sulface SOil versus 30-Day Earthworm Survival 

Total PAHs 30-Day 
Su rface SOil Earthworm SurvIval 

(eg/kg) (%) Regression Output: 
(x) (~) Constant 

CF15SS15 80 0 Std Err of Y Est 
CF15SS18 22993 100 R Squared 
CF15SS20 1147600 97 No. of Observations 
CF15SS26 316 0 Degrees of Freedom 
CF15SS46 556 0 
CF15SS48 471 100 X Coefflcient(s) 0.000027 
CF15SS6 674 a Std Err of Coef. 0.000018 
CF15SS7 2B30200 100 

Total PAHs In Surface SOil versus Earthworm Growth 

Total PAHs Earthworm 
Su rface SOil Growth 

(ug/kg) (grams) Regression Output' 
(x) (y) Constant 

CF15SS1B 22993 0.27 Std Err of Y Est 
CF15SS20 1147600 0.133 R Squared 
CF15SS4B 471 0.356 No of Observations 
CF15SS7 2830200 0.334 Degrees of Freedom 

X Coefficlent(s) 2.1 E-09 
Std Err of Coef. S.3E-08 

92.74306 
14.2701 

0.1183811 
B 
6 

50.18488 
38.89623 
0.2691741 

8 
6 

36.0965 
4891041 
0.2716941 

8 
6 

0.271193 
0.122874 
00007451 

4 
2 
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Aluminum, Lead, and TOC 
Site 15 

Multiple Linear Regressions 

Location AI Pb TOC Let ger % Regression Output: 
CF15SS15 5570 7510 46000 98 Constant 89.21536 
CF15SS18 316 41.1 9200 98 Std Err of Y Est 16.36925 
CF15SS20 844 278 10000 56 R Squared 0.226619 
CF15SS26 1410 3490 20000 97 No. of Observations 8 
CF15SS46 3540 4430 46000 93 Degrees of Freedom 4 
CF15SS48 333 0.97 2700 94 

CF15SS6 1250 1340 13000 95 X Coefflcient(s) -0.00988 0.008001 0.000039 
CF15SS7 415 205 8300 92 Std Err of Coef. 0.01453 0.008632 0.001156 

Location AI Pb TOC Worm %Sur. Regression Output: 

CF15SS15 5570 7510 46000 17 Constant 90.88662 
CF15SS18 316 41 . 1 9200 100 Std Err of Y Est 24.73033 
CF15SS20 844 278 10000 100 R Squared 0.803045 
CF15SS26 1410 3490 20000 20 No. of Observations 8 
CF15SS46 3540 4430 46000 17 Degrees of Freedom 4 
CF15SS48 333 097 2700 100 
CF15SS6 1250 1340 13000 33 X Coefficlent(s) 0.029451 -0.02378 -0.00149 
CF15SS7 415 205 8300 100 Std Err of Coef. 0.021952 0.013042 0.001746 

Location AI Pb TOC Worm %Sur Regression Output: 
CF15SS15 5570 7510 46000 a Constant 83.79488 
CF15SS18 316 41.1 9200 100 Std Err of Y Est 38.13514 
CF15SS20 844 278 10000 97 R Squared 0.704831 
CF15SS26 1410 3490 20000 0 No. of Observations 8 
CF15SS46 3540 4430 46000 0 Degrees of Freedom 4 
C;F15SS48 333 097 2700 100 
CF15SS6 1250 1340 13000 0 X Coefflclent(s) 0.034932 -0.0292 -0.00159 
C\F15SS7 
< 

415 205 8300 100 Std Err of Coef 0.033851 0.020111 0.002692 

Location AI Pb TOC Worm Grow 
CF15SS18 316 41.1 9200 0.27 
CF15SS20 844 278 10000 0.133 
CF15SS48 333 0.97 2700 0.356 
CF15SS7 415 205 8300 0.334 
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APPENDIX D 

TOXICITY TEST RESULTS 





HUMAN HEALTH TOXICITY PROFILES 

Acetone, Acetone is found both naturally in the environment, resulting from the 
breakdown of fat in the body, and is also used as a solvent in manufacturing 
plastics, fibers, drugs, and other pharmaceuticals. Workers, occupationally 
exposed to acetone, complained of respiratory tract and eye irritation. At 
higher doses, workers reported headaches 1 feelings of light-headedness and 
confusion. The USEPA toxicity value for acetone is based on changes in liver 
weight and kidney toxicity observed in rats. Information on the carcinogenicity 
of acetone is inadequate to classify it as carcinogenic. 

References: 

Agency for Toxic Substances and Disease Registry (ATSDR), 1993, "Toxicological 
Profile for Acetone. II Agency for Toxic Substances and Disease Registry, 
U,S, Public Health Service (February), 

Integrated Risk Information System (IRIS), 1993. United States Environmental 
Protection Agency. 

Aluminum. Aluminum occurs naturally in the soil and makes up approximately 8 
percent of the earth1s crust. Higher soil concentrations are associated with 
industries that burn coal and aluminum mining and smelting. Human exposures to 
aluminum may occur through ingestion of foods grown in soil that contains 
aluminum and use of antacids, antiperspirants, and other drug store items. 
Aluminum in antiperspirants can cause skin rashes in some people. Factory 
workers who inhale large amounts of aluminum dust may develop lung problems. 
Aluminum has caused lower birth weights in some animals. Studies have shown that 
aluminwn accumulates in the brains of people with Alzheimer I s disease. However, 
any causal link between aluminum exposure and this disease is yet to be 
demonstrated. Both hwnan epidemiological studies and animal experiments strongly 
suggest that aluminum is not a carcinogen. 

Reference: 

ATSDR. 1989. IIToxicological Profile for Aluminum. 11 Agency for Toxic Substances 
and Disease Registry, U,S, Public Health Service (October), 

Antimony. Antimony enters the environment during the mining and processing of 
its ores and other related compounds. Small amounts of antimony are also 
released into the environment by incinerators and coal-burning power plants. 
Antimony will strongly adhere to soil that contains iron, manganese, or aluminum. 
Antimor.y was used for medicinal purposes to trea.t people infected with parasites. 
However, chronic exposure can cause eye, ~kin, and lung irritation. as well as 
heart problems, vomiting and diarrhea, The oral RfD, based on an oral drinking 
water study in rats, showed changes in glucose and cholesterol metabolism. 
Antimony has not been evaluated by the USEPA for evidence of human carcinogenic 
potential. 
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References: 

ATSDR. 1991. "Toxicological Profile for Antimony." Agency for Toxic Substances 
and Disease Registry. U.S. Public Health Service (February). 

IRIS. 1993. United States Environmental Protection Agency. 

Arsenic. Arsenic has been used in pesticide formulations and has industrial uses 
in tanneries, as well as the glass and wine making industries. Toxicity depends 
on its chemical form. Arsenic is an irritant of the skin, mucous membranes, and 
gastrointestinal tract. Symptoms of acute toxicity include vomiting, diarrhea, 
convulsions, and a severe drop in blood pressure. Subchronic effects include 
hyperpigrnentation, sensory-motor polyneuropathy, persistent headache, and 
lethargy. Chronic oral exposure has caused skin lesions, peripheral vascular 
disease, and peripheral neuropathy. The USEPA has classified arsenic in Group 
A. human carcinogen, based on increased incidence of lung cancer in occupational 
studies. 

Reference: 

ATSDR. 1992. lIToxicological Profile for Arsenic. II Agency for Toxic Substances 
and Disease Registry, U.S. Public Health Service (February). 

Benzo(a)anthracene. Benzo(a)anthracene is a member of the polycyclic aromatic 
hydrocarbons (PAR) class of compounds that contain two or more aromatic rings. 
PARs are ubiquitous in nature and are also manmade. Benzo(a)anthracene occurs 
naturally in coal tar, crude oil, and is formed from incomplete combustion of 
organic material. It is also a product of pyrolysis in tobacco smoke. 

Benzo(a)anthracene has produced skin tumors in laboratory animals after dermal 
application. Benzo(a)anthracene produced mutations in bacteria and in mammalian 
cells, and transformed mammalian cells in culture. Although there are no human 
data that specifically link exposure to benzo(a)anthracene to human cancers, 
benzo(a)anthracene is a component of mixtures that have been associated with 
human cancer. As such, benzo(a)anthracene has been classified by USEPA as a B2, 
probable human carcinogen. 

Reference: 

Massachusetts Department of Environmental Protection (MADEP). 
Assessment Shortform Residential Exposure Scenario, Version 
#WSC/ORS-142-92. Office of Research and Standards and the Bureau 
Cleanup, Boston, Massachusetts (September). 

1992. "Risk 
1.6." Policy 
of Waste Site 

Benzo(a)pyrene. Benzo(a)pyrene is a member of the polycyclic aromatic 
hydrocarbons (PAR) class of compounds that contain two or more aromatic rings. 
They are ubiquitous in nature and are also manmade. Benzo(a)pyrene occurs 
naturally in coal tar, crude oil, and is formed from incomplete combustion of 
organic material. Human data demonstrating a causal relationship linking 
benzo(a)pyrene to carcinogenicity are lacking. However, multiple animal studies 
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pyrene elicits its carcinogenic poten'Cial is well understood. Benzo(a)pyrene has 
produced positive results in numerous genotoxicity assays. Benzo(a)pyrene has 
been classified by the USEPA as a B2, probable human carcinogen, 

References: 

ATSDR. 1989. "Toxicological Profile for Polycyclic Aromatic 
Agency for Toxic Substances and Disease Registry, U. S , 
Service (October). 

Hydrocarbons." 
Public Health 

Clayton, George D. and Florence E. Clayton, editors. 1981. Pacty' s Industrial 
Hygiene and Toxicology. 3rd Revised Edition. New York: John Wiley & Sons. 

IRIS. 1993. United States Environmental Protection Agency. 

Benzo(b) fluoranthene. Benzo (b) fluoranthene is a member of the polycyclic 
aromatic hydrocarbons (PAR) class of compounds that contain two or more aromatic 
rings. PARs are ubiquitous in nature and are also manmade. Benzo (b) fluoranthene 
occurs naturally in coal tar, crude oil, and is formed from incomplete combustion 
of organic material. 

Al though there are no human data that specifically link exposure to benzo (b) fluo
ranthene to human cancers, benzo(b)fluoranthene is a component of mixtures that 
have been associated with human cancer. These include coal tar, soots, coke oven 
emissions, and cigarette smoke. Benzo(b)fluoranthene produced tumors in mice 
after lung implantation, intraperitoneal, or subcutaneous injection, and skin 
painting. Benzo (b) fluoranthene has produced positive results in several 
genotoxicity assays. It has been classified as a B2, probable human carcinogen, 
by the USEPA. 

Reference: 

MADEP. 1992. !1Risk Assessment Shortform Residential Exposure Scenario, Version 
1.6." Policy #WSC/ORS-142-92. Office of Research and Standards and the 
Bureau of Waste Site Cleanup, Boston, Massachusetts (September). 

Benzo Ck)fluoranthene, Benzo (k) fluoranthene is a membe.r of the polycyclic 
aromatic hydrocarbons (PAH) class of compounds that contain two or more aromatic 
rings. PAHs are ubiquitous in nature and are also manmade, Benzo(k)fluoranthene 
occurs naturally in coal tar, crude oil, and is formed from incomplete combustion 
of organic material. 

Although there are no human data that specifically link exposure to benzo(k)fluo
ranthene to human cancers, benzo(k)fluoranthe.ne is a component of mixtures that 
have been associated with human cancer. These include coal tar, sooLs, cuke oven 
emissions, and cigarette smoke. Benzo(k)fluoranthene produced tumors after lung 
implantation in mice and when administered with a promoting agent in skin-painti
ng studies. Benzo(k)fluoranthene is mutagenic in bacteria. Benzo(k)fluoranthene 
has been classified by USEPA as a B2, probable human carcinogen. 

Reference: 
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MADEP. 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 
l. 6." Policy #WSC/ORS-142-92. Office of Research and Standards and the 
Bureau of Waste Site Cleanup, Boston, Massachusetts (September). 

Benzo(g,h,i)perylene. Benzo(g,h,i)perylene is a member of the polycyclic 
aromatic hydrocarbons (PAR) class of compounds that contain two or more aromatic 
rings. PARs are ubiquitous in nature and are also manmade. They occur naturally 
in coal tar, crude oil, and are formed from incomplete combustion of organic 
material. 

There are no available data regarding human exposures. There are inadequate 
animal data from lung implant, skin-painting and subcutaneous injection 
bioassays. The USEPA has determined that benzo(g,h,i)perylene is not classifi
able as to human carcinogenicity and has assigned it to class D. 

Reference: 

MADEP. 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 
1.6." Policy #WSC/ORS -142- 92. Office of Research and Standards and the 
Bureau of waste Site Cleanup, Boston, Massachusetts (September). 

Beryllium. Beryllium is a trace element that is obtained by extraction from 
mineral ores. Most beryllium is contributed to the environment by the burning 
of fossil fuels that contain beryllium ore. Beryllium is generally incorporated 
into alloy metals that are used in jet engine parts and electrical components. 
Pure beryllium metal is used in parts for aircraft brakes, nuclear \veapons, 
~uclear reactors, and precision instruments. 

Available data on beryllium suggest that it is most toxic to the lungs. Acute 
inhalation exposures to high concentrations of beryllium in the air can cause 
chemical pneumonitis, the symptoms of which include cough, shortness of breath, 
and fatigue. These symptoms can persist and even worsen after exposure to 
beryllium has been discontinued, Inhalation exposures to low concentrations of 
beryllium can produce chronic beryllium disease, which results in inhibited 
breathing efficiency. Inhalation of beryllium has been shown to produce lung 
cancer in animals, and an increased incidence of lung cancer has been demonstrat
ed in workers who are exposed to beryllium in the air, Therefore I beryllium has 
been classified by the USEPA as a B2, probable human carcinogen. 

Reference: 

ATSDR. 1991. "Toxicological Profile for Beryllium." Agency for Toxic Substances 
and Disease Registry, U.S. Public Health Service (February). 

Bis(2-ethylhexyl)phthalate (DEHP), DEHP is used industrially as a plasticizer 
for resins and is found in many plastic materials as it makes them more flexible. 
It is also used in manufacturing organic pump fluids in electrical capacitors. 
Acute exposure to DEHP has produced eye and mucous membrane irritation, nausea, 
and diarrhea. Chronic exposure of laboratory animals to DEHP indicate that the 
target organs are the liver, causing morphological and biochemical changes I as 
TNel1 as the testes, producing damage to the seminiferous tubules. DEHP has 
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produced developmental and reproductive effects in laboratory animals. including 
spina bifida and reduced fertility. DEHP has been shown to cause a dose-related 
increase in liver tumors in mice and rats. Thus, the USEPA has designated DEHP 
as a B2, probable human carcinogen. 

Reference: 

ATSDR. 1991. "Toxicological 
Toxic Substances and 
(October) . 

Profile for Di(2-ethylhexyl)phthalate." Agency for 
Disease Registry, U.S. Public Health Service 

Carbazole. Carbazole is a dibenzopyrole compound that is formed from the 
incomplete combustion of nitrogen-containing organic matter, such as tobacco in 
cigarettes. Carbazole is also contained in crude oil and coal tars. Carbazole 
is used for making dyes, photographic plates, and in reagents. 

Data on the adverse effects of carbazole exposure are limited. No data were 
available concerning human exposure. In animals, the oral LDso has been reported 
as ranging from 500 to 5000 milligrams per kilogram (mg/kg), depending on the 
animal species tested. However, subcutaneous injections of 10 milligram (mg) 
carbazole for 1 year did not produce any adverse effects in mice. In a 
carcinogenicity bioassay with mice, chronic oral administration of carbazole in 
the diet produced both hepatocellular carcinomas and forestomach papillomas in 
males and females. Limited in vitro genotoxicity data indicate that carbazole 
is not mutagenic, suggesting that a reactive metabolite is responsible for the 
carcinogenic effects. Based on these data, carbazole has been ranked a group B2 J 

probable human carcinogen. 

Reference: 

Internac:ional Agency for Research on Cancer. 1983. IARC Monographs on the 
Evaluation of the Carcinogenic Risk of Chemicals to Humans. Polynuclear 
Aromatic Compounds, Part 1, Chemical, Environmental and Experimental Data, 
Volume 32. World Health Organization, France. 

Chrysene. Chrysene is one of the polycyclic aromatic hydrocarbons (PAB) 
compounds that are formed during the combustion of organic material. Although 
there are no human data that specifically link exposure to chrysene to human 
cancers I chrysene is a component of mixtures that have been associated with human 
cancer. These include coal tar, soots, coke oven emissions and cigarette smoke. 
Chrysene produced chromosomal abnormalities in hamsters and mouse germ cells 
after gavage exposure, positive responses in bacterial gene mutation assays, and 
transformed mammalian cells exposed in culture. Due to its similarities with 
benzo(a)pyrene and other carcinogenic PAHs, chrysene has been classified as a B2, 
probable human carcinogen. 
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Reference: 

}lADEP. 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 
l. 6." Policy #WSC/ORS -142- 92. Office of Research and Standards and the 
Bureau of Waste Site Cleanup, Boston, Massachusetts (September). 

Dichlorodipheny1dichloroethane (DOD). Dichlorodiphenyldichloroethene (ODE). 
Dichlorodiphenyltrichloroethane (DDT). ··.'2T was one of the most highly used 
insecticides and is now ubiquitous in the environment. It was used extensively 
in World War II to control lice (applied directly to human skin), and la~er used 
as an agricultural insecticide and as a public health tool to control insects 
that spread typhus and malaria. DDD and DDE were contained as impurities in DDT 
and are also primary metabolites of DDT and share similar toxicological 
properties. DDT, DDD, and DDE are highly persistent in the environment, and thus 
tend to bioconcentrate in the food chain. This, combined with its toxicological 
properties, has been attributed to the decline in population of several predatory 
bird species. 

DDT is absorbed to a minor extent via inhalation and dermal routes, and to a 
large extent by the oral route. Exposure to humans is likely greatest through 
ingestion of mucous that was contaminated with DDT that had been inhaled. 
DDT is absorbed into the lymphatic system and distributed to fats throughout the 
body. In both humans and animals, DDT acts as a central nervous sys~em stimulant 
by interfering with the movement of ions within neurons. DDT acts as an 
estrogenic compound in animals, and this has been attributed to numerous adverse 
reproductive effects observed in animals exposed to DDT. DDT also causes liver 
hypertrophy, hepatocyte degeneration, and induces the enzyme cytochrome P450, 
which can affect the metabolism of other xenobiotics. There is no conclusive 
evidence of DDT-induced carcinogenicity in humans. However. DDT has produced 
=-iver tWTIors in laboratory animals. DDD, DDE, and DDT have, therefore, been 
placed in U.S. Environmental Protection Agency's weight of evidence group B2, 
probable human carcinogen. 

Reference: 

ATSDR. 1992. "Toxicological Profile for DDD, DDE, and DDT." Agency for Toxic 
Substances and Disease Registry, U.S. Public Health Service (October). 

Dibenzo(a. h) anthracene . Dibenzo (a, h) anthracene is one of the polycyclic aromatic 
hydrocarbons (PAH) compounds which are formed during the combustion of organic 
material. This compound is found in tobacco smoke, food, and industrial 
emissions. Although there are no human data that specifically link exposure to 
dibenzo(a,h)anthracene to human cancers, dibenzo(a,h)anthracene is a component 
of mixtures that have been associated with human cancer. These include coal tar, 
soots, coke oven emissions and cigarette smoke. Dibenzo(a, h) anthracene is 
metabolized similarly to benzo(a)pyrene, and has produced skin tumors in 
laboratory animals following dermal exposure. Dibenzo(a,h)anthracene has also 
been shown to be mutagenic, producing DNA damage in human cell cultures. Due to 
its similarities with benzo(a)pyrene and other carcinogenic PARs, dibenzo(a,h)an
thracene has been classified as a B2, probable human carcinogen. 

Reference: 
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MADEP. 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 
1. 6." Policy :;WSCjORS -142 - 92. Office of Research and Standards and the 
Bureau of Waste Site Cleanup, Boston, Massachusetts (September), 

Fluoranthene. Fluoran~hene is one of the polycyclic aromatic hydrocarbons (PAR) 
compounds which are formed during the combustion of organic material. Although 
there are no human data that specifically link exposure to chrysene to human 
cancers, fluoranthene is a component of mixtures that have been associated with 
human cancer. It is a constituent of coal tar and petroleum-derived asphalt. 
No data regarding human exposure are available, and animal data suggest that 
fluoranthene is not carcinogenic. Fluoranthene has been classified by USEPA as 
a D carcinogen. 

Reference: 

ATSDR. 1989. "Toxicological Profile for Polycyclic Aromatic 
Agency for Toxic Substances and Disease Registry, U. S. 
Service (October). 

Hydrocarbons. II 

Public Health 

Indeno(1,2,3-cd)pyrene. Indeno(1,2,3-c,d)pyrene is one of the polycyclic 
aromatic hydrocarbons (PAR) compounds that are formed during the combustion of 
organic material and is a component of cigarette smoke and smoke stack emissions. 
No carcinogenicity data specifically for indeno(1,2,3-c,d)pyrene are available 
in humans, however, toxic effects are attributable to mixtures of PARs, Animal 
studies indicate that indeno (1,2,3- c, d)pyrene can induce skin tumors in mice, and 
may have some irrununosuppressive effects. In mammalian cell cultures I indeno(l. 2-
,3 - c, d)pyrene was found to be genotoxic, It has been classified by the USEPA as 
a B2 carcinogen. 

Reference: 

MADEP. 1992, I1Risk Assessment Shortform Residential Exposure Scenario. Version 
1.6,11 Policy #v..TSC/ORS-142-92. Office of Research and Standards and the 
Bureau of Waste Site Cleanup, Boston, Hassachusetts (September). 

Iron. Iron is a metal that is required for a variety of physiological functions 
such as heme biosynthesis, oxidative phosphorylation and mixed-function oxidase
mediated metabolic reactions. Only divalent forms of iron are absorbed. As 
absorption occurs, divalent iron is biochemically converted to trivalent iron, 
the biologically active form. Under normal conditions I absorbed dietary iron is 
complexed to hemoglobin and transported t.o the liver for storage until needed for 
physiological reactions. The balance of iron is regulated only by the amount of 
dietary intake and the degree of intestinal absorption. Intestinal absorption 
tends to be low (2 - 15 percent) except during periods of increased iron need 
when absorption efficiency increases dramatically. 

Acute iron toxicity has been well characterized following the accidental 
ingestion of iron-containing preparations by children, Shortly after ingestion, 
the corrosive effects of iron cause vomiting and diarrhea, often bloody, Later 
signs include shock, metabolic acidosis, seizures, liver and/or kidney failure, 
coma, and death, Chronic iron overload manifests as disturbances in liver 
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function, diabetes mellitus, and endocrine and cardiovascular effects. 
Inhalation of iron containing dust or fumes in occupational settings may result 
in deposition of iron particles in the lungs leading to interstitial fibrosis. 
Autopsies of hematite miners noted an increase in lung cancer. However, the 
etiology of the lung cancer may be related to factors other than iron exposure 
such as cigarette, silica or PAH exposures. 

References: 

Aisen, P., Cohen, G. and J.~. Kang. 1990. "Iron Toxicosis." Int. Rev. Exp. 
Pathol 31:1-46. 

Goyer, R. A. 1991. IIToxic Effects of Metals. II In Casarett and Doull' s Toxicology: 
The Basic Science of Poisons. 3rd ed. Eds. C.D. Klaassen, M.D. Amdur and J. 
Doull. New York: Macmillan Publishing Co. 

Lead. Lead is used as a component in storage batteries and was widely used in 
gasoline and paints. It is the most ubiquitous toxic metal in the environment. 
The most serious effects of chronic exposure are encephalopathy, renal damage, 
and changes in the hematopoietic system, which is the most sensitive indicator 
of lead exposure. Peripheral nerve dysfunction is observed in adults at blood 
lead levels of 30 to 50 micrograms per liter (Mg/J)-blood. The nervous systems 
of children are reported to be affected at levels of 15 micrograms per liter 
(Mg/J)-blood (Benignus and others, 1981). Chronic lead exposure by workers 
through inhalation has resulted in statistically significant increases in tumors. 
Oral exposures of lead salts in animals has been sho'WIl to increase tumor 
formation. 

References: 

Amdur, Mary 0., John Doull, and Curtis D. Klaassen. 1991. Toxicology: The Basic 
Science of Poisons. 4th ed. New York: Pergamon Press, Inc. 

Benignus, V.A., D.A. Otto, K.E. Huller, and K.J. Seiple. 1981. "Effects of Age 
and Body Lead Burden on eNS Function in Young Children, II:EEG Spectra." 
Electroencephalograph. Clin. Neurophysiol, 52:240-248. 

Manganese. Manganese is a naturally occurring substance found in many types of 
rock. It does not generally occur in the environment as the pure metal, rather, 
it is found combined with other chemicals such as sulfur, oxygen, and chlorine. 
~anganese is mixed with iron to make various types of steel. Manganese is a 
component of some ceramics, pesticides, fertilizers, and in nutritional 
supplements. In small doses manganese is beneficial to human health. Manganese 
miners and steel workers exposed to elevated concentrations of manganese have 
evidenced mental and emotional disturbances, and slow and clumsy body movements. 
Target organs of manganese are the lung and central nervous system. When 
inhaled, manganese dust can also cause lung irritation. USEPA has classified 
manganese as a Class D, not classifiable as to human carcinogenicity. 
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Reference: 

ATSDR. 1991. "Toxicological Profile for Manganese. 11 Agency for Toxic Substances 
and Disease Registry, U.S. Public Health Service (February). 

Phenanthrene. Phenanthrene is a member of the polycyclic aromatic hydrocarbons 
(PAH) class of compounds which contain two or more aromatic rings. PAHs are 
ubiquitous in nature and are also manmade. Phenanthrene occurs naturally in coal 
tar, crude oil, and is formed from incomplete combustion of organic material. 

Phenanthrene has been shown to be a skin photosensitizer in humans. Intraperito
neally inj ection in rats produced liver effects. Al though limited evidence 
exists that phenanthrene is a mutagen, the maj ori ty of tests have proved 
negative, Equivocal evidence exists for cancer after dermal application of 
phenanthrene in rats. Ingestion of 200 milligrams of phenanthrene produced no 
tumors in rats after 2 months, 

Reference: 

MADEP. 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 
1. 6." Policy #WSCjORS -142 - 92. Office of Research and Standards and the 
Bureau of Waste Site Cleanup, Boston, Massachusetts (September). 

Pyrene. Pyrene is a member of the polycyclic aromatic hydrocarbons (PAH) class 
of compounds which contain two or more aromatic rings. They are ubiquitous in 
nature and are also manmade. It occurs naturally in coal tar, crude oil, and is 
formed from incomplete combustion of organic material. Pyrene is reported to be 
a skin irritant to humans. Rats administered pyrene exhibited blood chemistry 
changes, as well as liver and kidney damage. Pyrene Was shown to be inactive as 
an ini~iating agent and thus has been classified as a D carcinogen. 

Reference: 

ATSDR. 1989. "Toxicological Profile for Polycyclic Aromatic 
Agency for Toxic Substances and Disease Registry, U. S. 
Service (October). 

Hydrocarbons. " 
Public Heal::h 

Thallium, Thallium is a naturally occurring soft metal that is a minor 
constituent in a variety of ores and is obtained as a by-product of the refining 
of iron, cadmium, and zinc, It is used as a catalyst, in certain alloys. 
jewelry, thermometers, semiconductors, dyes and pigments, and optical lenses. 
It has been used medically as a depilatory agent, Additionally, it is used as 
a rodenticide and insecticide. Thallium is efficiently absorbed from the 
gastrointestinal tract. EXcretion occurs primarily through urine and feces, 
Following absorption, distribution occurs to kidney tissue to a large extent, 
with lesser distribution to thyroid, intestines, testes, pancreas, skin. bone, 
and spleen. 

Thallium is one of the more toxic metals. Acute toxicity results in gastrointes
tinal irritation, shock, ascending paralysis, seizures, and psychic disturbances. 
Signs of subacute or chronic thalliwn poisoning include hair loss, nail 
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dystrophy, cataracts, peripheral muscular weakness and atrophy, chorea, 
peripheral neuropathy, and kidney damage. Loss of vision have been related to 
industrial thallium exposures. No information is available which addresses the 
carcinogenic potential of thallium. 

Referenc.es: 

Goyer, R.A. 1991. IIToxic Effects of Metals. 11 In Casarett and Doull f s Toxicology: 
The Basic Science of Poisons. 3rd ed. Eds. C.D. Klaassen, M.D. Amdur, and 
J. Doull. New York: Macmillan Publishing Co. 

Tweig, M. 1990. 
Connecticut: 

"Thallium. II 

Appleton & 
In Poisoning 
Lange. 

and Drug Overdose. Ed. K.R. Olson. 

Tetryl. Tetryl is a corrunercial name for tinitrophenylmethylnitramine (CAS number 
479458). This chemical is also known as n-methyl-n2,4,6-te tranitroaniline. It 
is an explosive that is used as a detonating agent for less sensitive high 
explosives. There is no carcinogenicity data available for tetryl. Animal 
studies ''lith rabbits indicate that tetryl can cause histopathological effects in 
the liver, kidney, and spleen. 

Vanadium. Vanadium is widely, but sparsely, distributed in the earth I s crust and 
in the environment. It is invaluable as an alloying agent with steel; 
ferrovanadium alloys are used in high-stress applications such as bearings, jet 
engines, and cutting tools. Human and animal studies indicate that vanadium is 
readily absorbed from the lungs and poorly absorbed from the gastrointestinal 
tract. It distributes primarily to the bone and kidney. Vanadium is a 
respiratory irritant. Inhalation of vanadium dusts in both animals and 
occupationally-exposed workers induces mild to moderate respiratory irritation. 
The effects are reversible and subside when exposure is discontinued. No studies 
Here located regarding cancer in humans or animals following inhalation, oral, 
or dermal exposures. However, vanadium has been found to induce DNA damage in 
human cell cultures, suggesting that vanadium may have the potential to be 
genotoxic to humans. 

Reference: 

ATSDR. 1990. lIToxicological Profile for Vanadium. n Agency for Toxic Substances 
and Disease Registry, U.S. Public Health Service (October). 

Zinc. The most common use of zinc is as a protective coating for other metals. 
Zinc is emitted into the air ~uring mining, refining, manufacturing, and 
combustion of zinc-containing materials. Zinc is an essential trace element and 
is found in many foods. Zinc compounds are of relatively low toxicity via 
ingestion, however, ingestion may result in gastrointestinal distress and 
diarrhea. Metal fume fever results from occupational inhalation of fumes of zinc 
oxide whose symptoms include chills, fever, and profuse sweating. There is no 
evidence that zinc is a carcinogen. 
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Reference: 

Amdur, Mary 0., John Doull, and Curtis D. Klaassen. 1991. Toxicology: The Basic 
Science of Poisons, 4th ed, New York: Pergamon Press, Inc_ 
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