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Enclosed are U.S. EPA's comments on the outline prepared by PRC for the Parcel A
Remedial Investigation/Feasibility Study (RI/FS) report, as well as the example write-up for
PA-43. In general, we are very pleased with the work produced by the Navy and PRC and
believe the example provides a good basis from which to develop the RI/FS report for Parcel
A. However, some significant modifications are recommended, nonetheless. The following
are our comments on the proposed outline for the report. Enclosed as Attachments A and B
are marked up copies of the outline and PA-43 write-up.

Comments on Proposed RI/FS Report Outline

1. Some minor modifications to Chapters 1.0 and 2.0 are recommended. Primarily,
Chapter 1.0 should serve to introduce the reader the site and the report. Chap/;er 2.0
should serve to introduce the reader the work which is being performed at the'_ite.
The discussion of PA-45, PA-51, and PA-77 need only outline the scope of the
investigations. This section should rely heavily on references to the Site Inspection
(SI) report. We recommend that the section on air sampling results be moved into the
body of the report into Chapter 5.0.

2. A chapter entitled "Study Area Investigations" should be inserted between Chapter 2.0
and a chapter on physical characteristics. This chapter (a new chapter 3.0) should
identify and discuss the various investigatory tools used by the Navy/PRC/HLA to
investigate Parcel A. The discussion need only be a summary and should rely heavily
on references to the SI report. One of the focuses of this section should be to explain
the "investigation by excavation" process, both practically and procedurally.



3. Chapter 3.0, Physical Characteristics, should become Chapter 4.0. It should provide
the results of thoge toolg described in Chapter 3.0, Study Area Investigations, as
regards the physical characteristics of the site. A section regarding soils should be
added between "Geology and Hydrogeology" and "Ecology."

4. Chapter 4.0, Parcel A Soil Investigations, should become Chapter 5.0, Nature and
Extent of Contamination. This chapter should be divided into three main sections:
sources, groundwater, and air sampling. Under the section on sources, each excavation
site should be discussed. The currently proposed section on "Method of
Investigation," however, should be modified and moved to the new Chapter 3.0 (Site
Area Investigations). Similarly, the currently proposed section on "Contaminant Fate
and Transport" should be modified and moved to a new Chapter 6.0, Contaminant Fate
and Transport. What should remain in this section is a discussion of the individual
suspected source areas within each excavation site, a discussion of the process of
investigation and excavation with clear references to the appropriate SI addenda, and a
summary of the results, both before and after excavation.

The section which describes SI-78 should be in much more detail than the discussion
of the rest of the sites. It should, for example, retain the section on "Methods of
Investigation" and thoroughly discuss the field screening method, areas of excavation,
etc.

5. Under the section on groundwater in the new Chapter 5.0, the geology and
hydrogeology findings should be moved to Chapter 4.0, Physical Characteristics. As
with SI-78, the discussion of groundwater should retain the section on "Methods of
Investigation," thoroughly discussing the use of open borings and various well
constructions to evaluate groundwater conditions.

6. Under the section on air sampling in the new Chapter 5.0, the discussion need only
summarize the purpose, methods and results of the sampling with clear references to a
more detailed report.

7. A chapter on contaminant fate and transport should be added between Chapter 5.0 and
the chapter on risk assessment. This chapter should be the most significant section of
the report. This is the section which will provide clear justification that no further
action is necessary in soil and that no future impacts to groundwater are expected.
This new Chapter 6.0, Contaminant Fate and Transport, should contain sections
covering the following subjects: potential routes of migration, contaminant persistence,
and contaminant migration. This chapter should be written to cover the parcel,
overall, by drawing together the results from each of the areas of investigation and
outlining a conceptual model of the sites' environmental condition and characteristics.
While this is only to be a paper study, generalities are not sufficient. Clear evidence
must be given to support any claims that contaminants which were once on the site or
are remaining on the site have not and will not contact a receptor to cause harm.

8. The chapter on risk assessment can be modified in several ways. First, a summary of
each risk assessment contained in the SI is not necessary. Instead, the RI should



evaluate the parcel-wide health impacts by looking at the sites all together. This
should not require a separate risk assessment; but rather, a conceptual evaluation,
identifying all assumptions, of the meaning of the individual risk assessments in the
context of the whole parcel. One of the parcel-wide issues to consider in this
conceptual evaluation is the impact on residents of gardening in Parcel A soil.

Second, a screening health risk assessment, comparing site values to PRGs, should be
presented for SI-78.

Third, a risk assessment for groundwater should be deleted. Since no CERCLA-
regulated substances were identified in groundwater, a risk assessment is unnecessary.

9. The currently proposed chapters on ARARs and the Feasibility Study for groundwater
should also be deleted. Since no CERCLA regulated substances were identified in
groundwater, an ARARs analysis is unnecessary, as is a CERCLA action. This,
however, will not impact the State of California's ability to regulate the motor oil
found in groundwater.

10. In the chapter containing the summary and conclusions, the sections on ARARs and
Remedial Alternative Selection can be deleted for the reasons stated above.

As you can see, several recommendations are offered here which differ from our
earlier agreements, namely: the necessity for an ARARs analysis and feasibility study for
groundwater. While we continue to believe that petroleum should be folded into the
CERCLA process where practical, and when all parties agree, in this case where no CERCLA
contaminants were identified at levels of concern in groundwater, we believe petroleum can
be better handled as a separate matter. In the event that the second round of groundwater
sampling at the parking lot spring indicates a CERCLA problem which was not detected in
the first round, then the comment made above may have to be revisited.

If you should have any questions regarding these comments, please contact me at
(415) 744-2385.

Sincerely,

Alydda Mangelsdorf _._I
Remedial Project Manager

Enclosures

cc: C. Shabahari, DTSC
M. McClelland, EFA West
R. Hiett, RWQCB
A Brownell, SFPDH
S. Weber, PRC
C. Michaelson, HLA
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-._ 'Oa SI-43 GARDENING TOOL HOUSE, BUILDING 906

Site SI-43 consists of the area surrgunding_formerGardening Too[ House, also_knt0wnas Building
¢1__ 6c+e,aBoL,'__t_,'_ _5 _dt_hv_ -10,_c_l _ potah_f_,,_ _-t_, _,_ e_LoldCv,(0_ q_.

9064 The former GardeningTool House was approximately 60 by 20 feet and was located near the

intersectionof Coleman Street and Jerrold Avenue. This building was removed by the Navy's Public

Works Center (PWC) in early 1993. An exterior terra cotta rinse basin and drain line were located in

the front of the building and led to the sanitary sewer under Coleman Street./,A p/l: ef..ae_ri_ :.?,the _ _.,_,,,p

......,.,,,,,,'-........,+o, ,,,¢al,: fc.."mer;"';'a;ng_..._..was rc;',,.c;'edar par: cf "_^..,.investigation at SI_3. The locations of _ ,f _-_

_,, g_ ! 5_tt_t_ _c_&.,o_former buildin rinse basin, dra n line,land.the pile of debris are shown on Figure 21._"1_ t_,_ _-_,_,,_
c_e...¢k_ 0___,__- _ -__'_pe.:._o _tm'?v,,_'_-,--

t.. _ooa ,,h,- --- Na;'y begat, hhls ....... :--':-- -_="" "" i.h6 uuly ntanding structures were th,_

,-._o.a..:_. "r^.._u ....... "+,. potable roofed _:crzge cage _n_rn'_imntoh,!_ b_' I/"1¢_.,*t• ..... _ i't_dt

Z-',',_.............. _......C..... A ,_u.... Navy facllky ma_,.......-,-.... . .n ................rl-lattirwst_,'ucv_,reso,-thwes._ of the

Gardening Tool House that was a green han_s ",.,,.,.umg"'" 905 (Figure 2+). iWhen tl_egreen

house was demolished, the contents and structure were left as a debris pile, which was removed as

part of the investigation 4tl_.ig.am._). -_*_, 1956 Navy map _ shows a small building used as a
• ,, ,,JLP..O ;,z,,potting shedJ li_.c,+z,a ,.,ai,_,ing ,,.,-.,-an, wa_ located northwest of the Gardening Tool House (F-igu_

Se,_,eadnite and sheated ,._t,,_edizacazaw rocks uf the Franciscan Assemblage underlay _1-43 aT-a

t,hal._-' .................. -'-" ^'......... "I ...., "" '_'+he,reck.----

,_a _ l',;cthr,_,.r _,,,,°..o ;............... ,,_t__n

_l.n_._V_*__tl.g_-tl.9.'2.by e'_¢_v_tio_ n_was +)s,d at R1..5.3 m immediately reduce any pnt_nti_l _,n,,i,-_nm_,nt_l ri_k__
"1: ..... L ...... t--- _t .t- ......... "_^ _._+'-,',,',',;_* rha, _Ytant fif tho _vr. ..... ;m.-. :'.;,_ ,,.-a1_'i_:41l/alld-f.z_,.+_. u_ _oa,.-,_ u_ u*_. V_,.,y_,,_;. ,,., .......................................... , ....... .,,_

__ ,( re_,ilr.:,fur the soil samples were compared to the laealm-based ieveis (HBL) u, intcrinc-,-ambient-_vels
¢_._,_,c__ \_AL) t_zt ,,,,-',"de,,e!oped.,,,.,,m,.o.,, r,,,. uo__

_¢,,,C_',_ ;e 0_..'X

; (3_J; During the SI-43 investigation, chemicals of concern in soil were evaluated i_getleral_ areas.'

First, an investigation by excavating the soils beneath and near the former Gardening Tool House (]9off_w,'_;_d_, _)- ..])

after it was demolished was completed. Second, the soils adjacent to the terra cotta drain pipe were G'_c°"tboO:e-,;

PA4$RI.FdW
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DRAFT--
evaluatedthrough excavation and soil borings. Borehole sampling along the sanitary sewer line,

which runs adjacent to the site and connects to the drain pipe, was performed as part of the SI-50

investigation. SI-50 is discussed in Section 4.4.

"q_..3.1 .1 _......u, _,. ,_,,.-^_._'.,,,h,,,,_...._..

Rased on the blett_.-ir.._l........ use of the site. pOt_ntlal_r cc.nta_iii,ation _uu,._s at ..."v_n'_are the Fc,,,aer

..........C.-o-_,q_,_i._,_ TanI_ Nnuse . the rinco h'_;Nd d_tin line, anO the del6ris pile to the SOULI,wc_tof the

imi46ing. "

Although limited historical information is available, it is likely that the former Gardening Tool Hbuse

was used for the storage and repair of gardening and landscaping equipment. Signs indicated that

(_ pesticides and fertilizers were stored and mixed in the building. The area could also have been usedto clean pesticide containers. An inventory conducted on January 6, 1988, indicated that

approximately 24 gallons of pesticides, 1 gallon of thinner, 10 gallons of suspected alkali and lime

wastes, and empty oil Cans were stored in the building. These wastes w_re removed from the area

after the inventory.

The rinse basin and drain line could have been a contamination source if water containing any
contaminants were discharged to it and leaked from the line to the adjacent soils.

The removed debris pile consisted of a mixture of wood building rubble, landscaping debris such as

(_ dead brush and plants, a few empty oil cans, and two used car batteries. The debris pile measured
approximately 14 by 24 feet and was 3 to 4 feet in high. The debris pile could have acted as a

contamination source if contaminants leached from the pile into the soil.

o... o._.v,_ w'ere coiiecteA at due surface - _ ..: ",._r._e_a^-.,-- - d3. --v ..... : to

The sample locations are shown on Figure 22.. The chronology of events and associated sampleidentification numbers are described in Table 13.

PA4_3RI.SJW
April _, 199_ ll:.30am 2
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4.3.i.3 Invc_tlgation by Excavation

To accelerate the site investigation, prior to the demolition of the former Gardening Tool House, a

few surface soil samples were collected and analyzed. The first phase of excavation occurred in early

I993. after the demolition and removal of the former Gardening and Tool House, and the removal of

the debris pile and the portable roofed storage cage. Six inches of surface soil were excavated from

the area where the fo_raer Gardening Tool House had been and from the adjacent areas as shown on

(_ Figure 22. During this phase, the terra cotta drain line was traced to Coleman Street and excavated.

Sampling was performed along the utiJity trench of the terra cotta line. Borings were drilled and soil

samples were collected along the sanitary sewer line below Coleman Street as part of the SI-50

investigation.

m

Analytical results from the first phase of the investigation indicated the presence of arsenic, beryllium,

and 4,4'-DDT and breakdown products such as 4,4_-DDD and 4,4'-DDE at elevated levels with

respect to HBLs. During this phase, 6 inches of soil were removed. The second phase of the

(_ investigation was conducted west and southwest of the Gardening
Tool House and consisted of

excavating an additional 6 inches of soil (1 foot below the original ground surface). The excavated

area is shown as the medium-shaded area on Figure 22. Soil samples were collected at various

locations and depths to confirm that sufficient soil had been excavated.

The last phase of investigation consisted of the excavation of a 4-foot-square by 3-foot-deep concrete

sump associatedwith the pottery sump were to approximately
shed. The and soil excavated 4 feet

below the original ground surface. The darkest shaded area on Figure 22 identifies the excavated

area.

Approximately 550 cubic yards of soil were excavated and disposed of at an appropriate landfill. =.The

excavated site was backfilled with clean soil to its original ground surface..

•_,i\',,, _ .... _........... I.... a 4,,,, =_A _ r_,,_,,.,,., w,k,,,._,,,,.,, v,-,-,or,m ¢C! P/volat" orizanicse...... ,............ , ............................. ,___,,_ . . _

_,_ _ _.,_ e-_nd_ _V_C)_ CLP _.;._ati_e _i`a"_c _(_`"_Uu"ds _S_C_ CLP _:_ic_des_l_eh'_riwted

^L/Vk,A

"',h;'D ' .



._...... :,o _, ,.._,j, CLF .,,...o,'- corgan;z i_o._ ,,.,.,i p,-.,_,,.,,m hy:rn,-_.k,,,, ;TDU__,.,,.,,,._hl°c (-aS

gasnline_. TPJ-T2o,ttr_r'tohl,_o (,_,Y,A: ....... _ .................. , d.u motor Oil), total oil and grease (TOG), org_.uphuspho_ds

pc;t]cides (_D^ _.A.,h,,A Q,An), _A ....... L, .............................. _ ......... ,,.,. ,_tutcldes/I:PA Method 815U).
r

* "_"_ NattJre and Extent of Contamination"v. ,,d o 4.,

_.__ds_ect;.cn _cua-_¢_,t_h¢ ,,ttute and extent of the soil contamination at SI-43. The discussion will

focm_-on the rc_,."' -oma,-ah,aiio,_ a_ t,hc s]_c as the w,p 6 to 60 inc,_,c_of coLai.aminatedsoii hav,.
/

_,..._, _^_avatm aJiu ut_Von_u rot iLL all appropriate lanGIlll, anu the slic ,,_ o_,, u,,,.k,,._- WlLII _.,,.an

soil-:--.

,__5#_'_t"" 4.3.2.1 ,,, pesticides, PCBs, and Herbicides

Table 14 summarizes analytical results for samples in which pesticides or PCBs were detected. As

,_'_ shown in Table 14, the three most frequently detected pesticides were 4,4 :DDD, 4,4'-DDE, and
_,0_, ' 4,4'-DDT. Figure 13 shows the residual concentrations of 4,4 -DDD, 4,4 -DDE and 4,4'-DDT after

_v_" soil excavation at the site. In general, samples collected from 24 inches below the original ground

. ;__ surface or deeper have pesticide concentrations that were substantially lower than those in samples

, _,t_V_" O collected from shallower depths (Figure 13). After excavation of the contaminated soil, the detected

pesticide concentrations in all samples are less than the residential soil HBLs. All residual pesticide
c-_O_)'_-_,_ "_0xOconcentrations are also less than the residential soil PRGs except for 4,4---DDD (2,100 ,g/kg)in

, ,u__. sample No. 14243022, exceeding the residential soil PRG of 1,900 _tg/kg (EPA Region IX 1994).
I/U'x

The soil in the area around sample No. 14243022 was left in place because the values for the PRGs

changed between the excavation and the report preparation. The investigation by excavation for SI-43

was completed in 1993. The residential soil PRG published by EPA Region IX in April 1993 for 4-

4'-DDD was 7, I00/_g/kg, well above the residual, 4,4'-DDD concentration (2,100 _zg/kg) that

remained at the site. Sample No. 14243022 was collected within the former Gardening Tool House,

at a depth 6 to 12 inches from the original surface. Aroclor-1260 (PCB) was detected in five

confirmation samples with concentrations at or less than 150 t_g/kg, well below the residential soil

HBL of 150,000 _tg/kg. PRGs have not been established for Aroclor-1260.
•

_ _.rr_n.._ 4
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Analytical results for samples in which chlorinated herbicides were detected are summarized in Table

15. The herbicide 2,4,5-T was only detected in one soil sample (No. 14243104), at a concentration

of 14 #g/kg. The concentrations of the herbicide 2,4-D ranged from 74 to 1,300 #g/kg. However,

2,4-D was not detected in soil samples collected from 24 to 30 inches below the original ground

surface, except in sample No. 14243055 in which 2,4-D was detected at 80 #g/kg. The detected

herbicide concentrations in all confirmation samples following the excavation were less than their

respective residential soil PRGs and HBLs.

All analytical results for the herbicides MCPA and MCPP shown in Table 15 were detected by using

an electron capture detector (ECD), which is not very sensitive to these two compounds. Because

false positive (a value showing the presence of a chemical that is not accurate) were suspected for

MCPP and MCPA, a gas chromatography/mass spectrometry (GC/MS) technique (selective ion

monitoring mode [SIM]) was performed on soil extracts from two samples (No. 9318A840 from

PA50B001 at 6.75 feet and No. 9318A857 from PA50B005 at 15.75 feet below ground surface) that

were collected at SI-50. Using the SIM mode, these two compounds were not detected. Because the

MCPP and MCPA results were not confirmed, the previous false positive results were prescribed to

matrix interferences. All MCPP and MCPA concentrations for soil samples were below their

respective HBLs or PRGs.

4.3,2.2 VOCs and SOCs

Analytical results for samples in which VOCs and SOCs were detected are summarized in Table 16.

As shown in Table 16, after soil excavation, low levels of 4-methyl-2-pentanone and 2-butanone were

detected in one confirmation soil sample. Benzene, toluene, and total xylenes were also detected in

three confirmation samples, at concentrations of less than 1 #g/kg. The detected VOC concentrations

in all confirmation samples were less than their respective PRGs and HBLs for residential soil.

Nineteen SOCs were detected at concentrations not exceeding 3,300/zg/kg (Table 16). After the

excavation of the contaminated soil, the detected SOC concentrations in all confirmation soil samples

were less than their respective residential soil HBLs. All residual SOC concentrations are also less

than their respective residential soil PRGs except some polynuclear aromatic hydrocarbons (PAH) in

sample No. 14243100. This sample was collected within the excavation trench of the terra cotta drain
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line, at 30 to 36 inches below the original surface. Benzo(a)anthracene (1,600 _g/kg),

benzo(a)pyrene (1,200 _zg/kg), benzo(b)fluoranthene (1,400 _.g/kg), dibenzo(a,h)anthracene (300

#g/kg) and indeno(1,2,3-cd)pyrene (1,000 _zg/kg) in sample No. 14243100 exceeded the residential

soil PRGs.

4.3.2.3 TPH

Analytical results for samples in which TPH was detected are summarized in Table 17. Low levels

of toluene (8 #g/kg) and xylene (17 _tg/kg) were detected by TPH-purgeables as gasoline analysis in

one confirmation soil sample at concentrations below the residential soil HBL or PRG. Motor oil was

detected in soil samples at concentrations ranging from 7. I to 200 mg/kg, and TOG was detected at

concentrations ranging from 35 to 1,100 mg/kg. Figure 16 shows the motor oil and TOG

concentrations that were detected. PRGs have not been established for motor oil or TOG. All motor

oil and TOG concentrations detected in the confirmation soil samples are well below the HBLs.

4.3.2.4 Metals

Table 18 summarizes the detection frequency and concentrations for metals above IALs in soil

samples. Figure 23 shows the residual arsenic and lead contamination at the site following the soil

excavation. As shown in Table 18, after the excavation of the contaminated soil, metal Concentrations

in all confirmation soil samples were less than IALs except for aluminum, arsenic, lead, and zinc.

Arsenic exceeds IAL (16 mg/kg) only in sample No. 14243101 at a concentration of 35.7 mg/kg. The

sample was collected within the excavation trench for the terra cotta drain line, from 36 to 42 inches

below the original surface. Arsenic was also detected in several post-excavation samples at

concentrations ranging from 1 to 8.9 mg/kg, which are above the PRG (0.32 mg/kg) but below the

IAL (16 mg/kg) and HBL (17 mg/kg). Aluminum, lead, and zinc exceeded the respective IALs in

one or more samples. However, the aluminum, lead, and zinc concentrations in all confirmation

samples are less than their residential soil PRGs (Table 18). Beryllium was detected in several pre-

and post-excavation soil samples at concentrations ranging from 0.26 to 0.67 mg/kg, .-which are above

the PRG (0.14 mg/kg) but below the [AL (1.3 mg/kg). Lead was detected in all post-excavation

_ samples ranging in concentration fro_r_4.9 to 311 mg/kg. All of these concentrations are below the
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PRG (400 mg/kg). Most of the soils had lead concentrations above the IAL (14 mg/kg). An HBL

for lead has not yet been determined thus far.

_c0 _ Contaminant Fate and Transport

_.v6_,_.e._._ The fate and transport of the contaminants present at SI-43 is directly related to the characteristics of
,,__ 0-_ the chemicals of potential concern (COPC) and the properties of the soil in which the contaminants

_, _ are

f.)_ q0-_ present. The COPC at SI-43 are residual cancer-causing chemicals with risk levels equal to or
_,,_ _c._ff.ke- higher than 106 or residual noncancer-causing chemicals with a hazardous index equal to or greater

_-\ than I. A risk level of 10.6 indicates the potential for 1 extra case of cancer in a population of 1
_'_0"_'_J million above naturally occurring level. COPCs at SI--43 are the PAHs (benzo[a]anthracene,

*'DP_9_C_A_ benzo[a]pyrene, benzo[b]fluoranthene, benzo[k]fluoranthene, dibenzo[a,h]anthracene, and

_,_ ._ indeno[ 1,2,3-cd]pyrene) and metals (arsenic and beryllium). These COPCs are in a localized area of

_ _.,_] the drain line trench excavation, at a depth of 36 to 42 inches below ground surface.

\)_t_vrC_'_t"'__-_\_"- Because SI-43 was backfilled with clean soil, the migration of COPCs by surface-water runoff is

_,_ \6_ unlikely. Since volatile organic compounds are not chemicals of concern, and the site is backfilled

6_\ _Z_, with clean soil, the air migration pathway is considered insignificant.

.._ '_-_'6_ In the vicinity of SI-43, groundwater has been measured at a depth of approximately 70 feet below

\ , _ t%IV" ground surface in fractured bedrock. The COPCs at SI-43 in general, have very low mobility and

"_r ._,-\ 0_W have a low water solubility factor. Therefore, surface water, groundwater, and air are not considered

.t3_v..\_x',-._(_ media of concern. Soil is the only media that will be discussed in the following sections.

_ _'1" _0._ Table 19 summarizes the chemical and physical characteristics of organic COPC in soil at SI-43. The
l

,_ q_,_,._ following section provides a brief description of each of the characteristics, highlights the relevance tothe fate and transport of the contaminants, and discusses the fate and transport of organics in soil at

t)_ / SI-43. Table 19 details the molecular weight, solubility factor, vapor pressure, and soil/water
partition coefficient for the COPCs at SI-43.
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The molecular weight is an indication of a compound's relative size. The molecular weight affects

how easily a compound is adsorbed onto to soil or dissolved in groundwater. Generally as the

molecular weight of a compound increases, the tendency for a compound to be adsorbed onto soil

increases and it's stability in water decreases. All COPCs at SI-43 have high molecular weights,

indicating that the COPCs have the tendency to be adsorbed onto soil.

How easily a compound dissolves in water (water solubility) is an important factor in estimating a

chemical's fate and transport in water. Compounds with high water solubilities enter the water table

more easily than their less soluble counterparts and are less likely to vo|atili_e once in water.

Dissolved compounds are more easily consumed by microorganisms in the groundwater and saturated

soils, therefore, they are more easily to degrade than compounds that are adsorbed onto soil such as

clay particles. The solubiti_t_es of all COPCs at SI-43 are low, and these compounds are not dissolved

easily in water.

Vapor pressure measures the tendency of a chemical to volatilize. As the vapor pressure of a

compound increases, the tende.ncy of the compound to volatilize also increases. All COPCs at SI-43

have very low vapor pressures and will not significantly volatilize.

Thesoil/water partition coefficient (Ko¢)for a compound measures the extent to which the compound

will adhere (adsorb) to soil or remain dissolved in water. Generally, as Ko¢increases, adsorption to

soil increases. Based o,n,the classification of soil mobility potential, developed by McCall and others

(19g0), compounds with a K_: value above 5000 may be considered immobile, while compounds with

a Ko_value below 150 may be considered mobile. The K_ values for all COPC in soil at SI-43 are

very high (greater than 10,000), indicating that these compounds are highly immobile.

In addition to the characteristics of COPC, the clay and organic carbon content of soil is also an

important factor affecting the fate and transport of compounds. The soils at SI-43 are clayey. Clayey

soils contain more particles in a given area, therefore, there is more surface area for compounds to

attach.

Because of the high molecular weights, low solubilities, low vapor pressures, high soil/water partition

coefficient for all COPC, and the clayey soil at SI..43, sorption onto soil is probably the most

fate of PAHs SI-.43. Since the site is backfilled is that surfaceimportant at with clean soil, it unlikely
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water runoff will come in contact with the residual COPC at SI-43. The migration pathway for

COPC to surface water is considered insignificant. Due to the low solubilities of COPC, it is

unlikely that infiltrating water Will dissolve residual COPC and transport them into deep soil or to

groundwater (if present). The migration pathway for compounds to groundwater is considered

insignificant. Because the site is backfilled with clean soil and the vapor pressures of COPC are very

low, the potential for these compounds to be transported from the soil to the atmosphere through an

air migration pathway is very low.

4.3.3.2 Metals

Unlike organic COPC, compound-specific fate and transport parameters are generally not applicable

to inorganic compounds. The fate of inorganic compounds is primarily dependent on the solubility of

the individual compound, which is determined by the pH, reduction-oxidation potential, and

temperature of the environment. The following section discusses the fate and transport of metals at

SI-43.

Sorption onto clay particle and organic materials may be the most important fate of metals (arsenic

and beryllium) in the soil at SI-43. These metals can be leached from soil and mobilized into

groundwater when they are subjected to a low pH (less than 4) environment. The soil at SI-43 has

pH values ranging from 6:5 to 11. Therefore, the potential for these metals to leach from the soil to

groundwater is very low. Because the site is backfilled with clean soil, it is unlikely that soil with the

metals will be transported by wind erosion or surface-water runoff.

4.3.4 Conclusions and Recommendations

Contaminated soil at SI-43 was excavated and disposed of at an appropriate landfill during the SI and

the excavated site was backfilled with clean soil. After the contaminated soil was excavated, the risk

levels of the confirmatory soil samples are considered minimal at this site. Therefore, i_-f'aFther

_,_ investigation of SI-43 is rc_c_,-,ended. _/._,

After excavation of the contaminated soil, only PAHs remain at a depth of 36 to 42 inches below

ground surface in a localized area of the drain line trench. The detected pesticide concentrations in

all confirmation samples are less than the residential soil HBLs. All residual pesticide concentrations
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are also less than the residential soil PRGs except for 4,4'-DDD in one sample. This is slightly above

the current residential soil PRG published by EPA in August 1994. The 4,4'-DDD concentration is

below the PRG published by EPA in April 1993, when this investigation by excavation was

completed.

The detected VOC and SOC in all confirmation samples are less than the residential soil PRGs except

for some PAHs (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene,

and indeno(l,2,3-cd)pyrene) in one sample that exceeded the current residential soil PRGs. However,

all VOC and SOC in all confirmation samples are below the residential soil HBLs.

Motor oil was detected at a maximum concentration of 200 mg/kg and TOG was detected at a

maximum concentration of 1,100 mg/kg. In these ranges these chemicals do not appear to present a

concern.

Sorption onto soil is the dominant fate of COPC at SI-43. It is very unlikely that the COPC will

migrate into surface water, air, or groundwater (if present) due to the physical and chemical
p

characteristics of the COPC and the site conditions.

Risk levels were reduced by excavating the soil containing elevated levels of metals, pesticides, and

PAHs. The potential for COPC to migrate into the air and surface water was reduced to an

insigfft_icam leve_ by backfilling the site with clean soil. Due to high molecular weight, low

solubility, high soil/water partition coefficiems, and clayey soils, the organic constituents are

immobile and migration from soil to groundwater is unlikely. The investigation by excavation was

successful and no further investigation of SI-.43 is rg,e,omm_,_de,_ ...ca_iv.-eA,
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