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4.0 WASTE SOURCES CHARACTERIZATION

This section presents data from investigations of the high priority sites at
Rocky Flats Plant. These sites are all located within the 881 Hillside Area. Presented
are revised locations of the high priority sites and concentrations of hazardous

substances and radionuclides identified above background levels.

41 INTRODUCTION

This investigation focused on source characterization of past waste disposal
sites as preliminarily identified and located for the RCRA Part B Permit Application
(Rockwell International, 1986a) and the CEARP Phase I report (DOE, 1986b). These
Solid Waste Management Unit (SWMU) locations are herein revised and/or verified

based on the additional data collected during this investigation (Plate 4-1).

Characterization of SWMUs is based on information regarding historical waste
management practices and on data collected during 1986 and 1987 field investigations.
Soil samples and a review of historical aerial photographs are the major sources of
data, but soil gas samples, ground-water, and surface water samples are also
considered in characterizing the SWMUSs. Soil samples collected in 1987 were
analyzed for the parameters listed in Table 4-1, and Table 4-2 summarizes soil
sampling results included in this report. Borehole and monitor well locations are
shown on Plate 4-1 with revised SWMU locations. Appendix D presents the rationale
for the drilling program and the borehole sampling procedures. Plate 4-2 shows soil

gas sample locations, and Plates 4-3, 4-4, 4-5, 4-6,and 4-7 present soil gas data for
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TABLE 4-1

SOURCE SAMPLING PARAMETERS,
SOIL AND WASTE SAMPLES

Metals

Hazardous Substance List - Metals
Beryllium

Chromium (hexavalent)

Lithium

Strontium

Organics

Hazardous Substances List (Volatiles and Semi-Volatiles)
Oil and Grease

Gross Alpha

Gross Beta

Uranium 233, 234, and 238
Americium 241

Plutonium 239, 240
Strontium 90

Cesium 137

Tritium

Qther

Characteristics (i.e., ignitability, corrosivity, reactivity)
pH

Note: Analytical methods are presented in the IGMP Work Plan for Rocky
Flats Plant (DOE), 1986a.
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tetrachloroethene (PCE), trichloroethene (TCE), carbon tetrachloride (CC14), 1,1,1-
trichloroethane (1,1,1-TCA),and 1,1-dichloroethene (DCE), respectively. Appendix F

contains analytical results of soil, ground-water, and surface water sampling.

Before discussing soil contamin.ation at the SWMUSs in the 881 Hillside Area,
some general conclusions are presented below which apply to soil contamination in
the entire area. This includes discussion of background metal and radionuclide
concentrations in soils and laboratory contamination of soil samples analyzed for
volatile and semi-volatile organics. Examination of all soil data indicates trace metals
are not contaminants on the 881 Hillside, and there is only one sample with apparent
plutonium contamination. Volatile organics were detected in many of the samples on
the 881 Hillside, but some of these values may represent laboratory artifacts. These
general conclusions, including possible laboratory artifacts, are specifically discussed

in relation to each SWMU in the following sections.

4.1.1 Metals and Radionuclide Results

Background metal and radionuclide concentrations in soils have been
developed based on 1986 sampling and analysis done in the west buffer zone (an area
not affected by any waste disposal activities). The top one foot of soil (Rocky Flats
Alluvium) west of the West Spray Field as sampled. Table 4-3 presents the
background soils data. A one-time sampling of a plot in the west buffer zone is not
considered a complete characterization of background alluvial and bedrock materials;

however, it serves as a basis for assessing potential contamination.
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TABLE 4-3

METAL AND RADIONUCLIDE CONCENTRATIONS
IN BACKGROUND SOIL

Concentration
{(mg/kg)
Metals:
Aluminum 6540-9140
Antimony 41 U
Arsenic 61U-10
Barium 135 U
Beryllium 34U
Calcium 2500 U
Cadmium 34U
Chromium (Total) 5.6 -13
Cobalt 12U-25
Copper 12U
Iron 9080 - 12,400
Lead 15 - 48
Magnesium 25000
Manganese 196 - 337
Mercury 01U
Nickel 200
Potassium 2500 U
Selenium 34U
Silver 5U
Sodium 2500 U
Thallium 68 U
Tin 41 U
Vanadium 30U - 38
Zinc 20 - 49
Concentration
(pCi/gm)
Radionuclides:
Pu 0.01(0.10) - 0.10(0.20)
Am -0.02(0.03) - 0.28(0.16)
U233+234 0.66(0.16) - 1.4(0.20)
U238 0.62(0.16) - 1.2(0.2)
Tritium -70(220) - 280(270)

Notes: 1) Background values based on nine composite samples collected from
the top one foot of Rocky Flats Alluvium in the West Buffer Zone.

2) "U" indicates values less than detection limits
3) Values in parentheses indicate counting uncertainty

4) Tritium is in units of pCi/l of soil water
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Metals

In general, metal concentrations in soil samples from the 881 Hillside Area
were within the background levels shown in Table 4-3. Concentrations of metals
exceeding the upper limit of the background range are shown in Table 4-4. These

metal concentrations are generally within a factor of two of background.

One exception is calcium where numerous calcium concentrations exceeded
three times background. This brought into question background values for calcium,
because it is not a known component waste at the 881 Hillside Area. Lindsay (1979)
presents calcium values ranging from 7,000 to 500,000 milligrams per kilogram
(mg/kg) in soils with an average value of 13,700 mg/kg. All of the soil samples from

the 881 Hillside had calcium concentrations within this general range.

Table 4-5 presents other metal concentrations in excess of three times
background. With the exception of mercury, these metal concentrations are well
within an order of magnitude of the upper background limit. Only in two samples
collected from different boreholes was mercury in excess of one order of magnitude
of the background concentration (2.07 mg/kg for sample BH06871020 and 1.63 mg/kg
for sample BH128705BR). Because none of these metals are known to be components
of waste disposed at the 881 Hillside Area and metal contamination of alluvial
ground water is not prevalent, it is concluded that the metal concentrations are of
little environmental significance and likely represent natural variations of metals in

the soils.
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Barium

Iron

Mercury

Nickel

Zinc

Concentration (mg/kg)

TABLE 4-%
METAL CONCENTRATIONS IN SOILS GREATER THAN THREE TIMES

BACKGROUND

Background Sample
Sample No. Concentration (mg/kg)
BH02871214 135U 440
BHO038709CTDup 1350 720
BH138711CT 135U 811
BHS598704UCDup 1350 464
BH118714WT 12,400 67,200
BH148709BR 12,400 43,300
BH578724DH 12,400 57,700
BH638724BR 12,400 38,600
BHO018701WT 0.1U 0.45
BHO06871020 0.1U 2.07
BHO068730BR 0.1U 0.33
BH128705BR 01U 1.63
BH15870005 0.1U 0.60
BH15870005Dup 0.1U 0.35
BH158726BR 0.1U 0.58
BH178708BR 0.1U 0.32
BH588702CT 0.1U 0.32
BH618709CT 0.1U 0.57
BH118714WT 20U 71
BH578724DH 20U 63.2
BH118714WT 49 159
BH638724BR 49 185

: U indicates metal not detected at detection limit shown, e.g. 135 mg/kg is the

reported detection limit for barium,
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There are no background data for strontium in soils at the Rocky Flats Plant;
however, inspection of all the data collected for this RI report and the 903 Pad,
Mound, and East Trenches RI report show strontium concentrations to vary widely
but randomly throughout the soils. Concentrations ranged from <20 mg/kg to 196
mg/kg but were generally less than 50 mg/kg at the Plant. Lindsay (1979) presented a
range of 50 to 1,000 mg/kg and an average of 200 mg/kg for strontium in soils.
Brown (1983) also presents a range of typical strontium values between 50 and 1,000
mg/kg, with an average of 200 mg/kg. Krauskopf (1979) presents an average
strontium value for sand and sandstone of 20 mg/kg and an average strontium value
for shales and recent clays of 400 mg/kg. Clearly, the strontium concentrations in the
soil samples from the 881 Hillside Area (and entire Plant area) had strontium
concentrations within these general ranges. Strontium is therefore not considered a

contaminant at the 881 Hillside.
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Radionuclides

Radionuclides are analyzed by counting particles randomly emitted during
radioactive decay. The rate of decay approaches some average rate for the material
as the counting period increases. Because actual samples are counted for finite
periods of time, there will always be uncertainty associated with any measured value.
Radionuclide concentrations are thus reported as a measured value plus or minus a
two standard deviation counting uncertainty (error term). This uncertainty is

indicated in parentheses immediately following the measured value.

A determination that two radionuclide concentrations are different from each
other requires a statistical analysis incorporating the uncertainty. However,
radionuclide concentrations with error terms larger than their respective measured
value are not considered statistically different from the background values shown in
Table 4-3 because of the significant overlap of the probability distributions. If the
measured value for a radionuclide falls within the background measured value range,
it is not considered to be above background levels, regardless of the error term. This
is the basis for stating in this report that a radionuclide concentration is within
background ranges. Similarly, if the measured value minus the error term for a
sample is greater than the measured value plus the error term for the upper limit of
the background range, it can be considered to be statistically different from
background. This leaves a range of measured values and error terms between these
extremes where, without a statistical analysis, it cannot be definitely stated whether

the radionuclide concentration in the sample is different from background.
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Uranium, plutonium, and americium concentrations in soil samples from the
881 Hillside Area generally met the above criteria for being within background levels.
Background data are not available for strontium90 or cesium137. Table 4-6 shows
those samples where radionuclide concentrations may be above background levels.
Only two samples had uranium concentrations above estimated background levels, but
even these concentrations were within a factor of two of the upper background
concentrations. One sample (BH168702CT) had a plutonium concentration abové
background. The 903 Pad located north of this borehole is the probable source of this
plutonium. Considering: 1) background concentrations for uranium are not well
characterized; 2) most soil samples had uranium concentrations within the estimated
background limits; and 3) only a few random samples had uranium concentrations
that may be above the estimated background limits but are still within a factor of
two, it is concluded that there is no likely uranium contamination of the soils at the

881 Hillside.

4.1.2 Organic Laboratorv Contamination of

The presence of Hazardous Substance List (HSL) organics in soil samples at
concentrations above detection limits are indicative of contamination provided these
organics are not present in laboratory blanks for the samples. However, the presence
of an HSL organic in a laboratory blank and sample does not necessarily imply
laboratory artifact if the concentration in the sample greatly exceeded the laboratory
blank concentration. Many of the soil samples collected for this investigation were
higher in concentration than the laboratory blank concentration and aré discussed in
appropriate SWMU subsections. There are also samples for which HSL organics are

present at concentrations similar to those found in the blanks.
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TABLE 4-6

RADIONUCLIDE COMCENTRAYIONS IN SOILS AT THE 881 HILLSIDE
ABOVE BACKGROUND LEVELS

Sample No.

U233+231o

.........................................................................

Background Maximum (1.4¢0.2)) (1.2¢0.2)) (0.1¢0.20)) (0.28¢0.16))
BHOS870005 1.7¢(0.4) 1.9¢0.5) - -
BHO&B730BR - 1.4¢0.5) - -
BHOB88710BR - 1.3¢0.3) - -
BH168702CT - - 0.91¢(0.38) -
BH17870005 - - 0.38¢0.14) -
BH1787088BR 1.5¢0.4) - - -
BHS78714BR 1.6¢0.2) 1.3¢0.2) - -
BHS578716DH - 1.4¢0.2) - -
BH578724DH 2.2(0.2)** 1.8¢0.2)** - -
BH578726DH 1.5¢(0.2) 1.5¢0.2) - -
BHS588702CT - 1.3¢0.2) - -
BH628714BR - 1.3¢0.2) - -
BH63870008 - 1.4¢0.2) - -
BH63B724BR 2.0¢0.,2)** 1.9(0.2)**
Notes: 1) values in parentheses indicate counting errors.

2) we*t  Indicates values "likely" above estimated background

(Measured value minus its counting error 1is greater than

maximum background value plus its counting error).

3) Hown

Iindicates value below maximum estimated background value
or counting error is greater than its associated value.
881 HILLSIDE AREA REMEDIAL INVESTIGATION REPORT DRAFT FINAL
ROCKY FLATS PLANT, GOLDEN, COLORADO MARCH 1, 1988 PAGE 4-16



Analytical data for most of the soil samples collected for this investigation indicate
the presence of methylene chloride, acetone, and bis(2-ethylhexyl)phthalate, and
occasionally 2-butanone, N-nitrosodiphenylamine, and di-n-butyl phthalate in
laboratory blanks. The analytical data are shown in Tables 4-8 and 4-9 and
summarized in Table 4-7. Inspection of the data indicates the following: methylene
chloride generally was present at low or estimated (below detection limit)
concentrations and often appeared in the blanks; acetone was almost always detected
in the blanks, and its occurrence in samples was often at concentrations within a
factor of 2 to 3 of that observed in the blanks; 2-butanone was generally present in
samples only at estimated concentrations below detection limits and was present in
one of the laboratory blanks; N-nitrosodiphenylamine, and di-n-buty! phthalate were
generally present only at estimated concentrations below detection limits; and bis(2-
ethylhexyl)phthalate appeared in many of the samples, generally at estimated
concentrations below detection limits or within a factor of 2 of the detection limit
(330 ug/kg), and was present in several blanks. As mentioned, exceptions to these

general conclusions are discussed subsequently under the SWMU subsections.

In general it appears that the presence of these compounds in the samples
represent laboratory artifact. Methylene chloride, acetone, and 2-butanone are
common volatile solvents used in the laboratory. N-nitrosodiphenylamine is a
degradation product of the gas chromatograph column. Phthalates are components of
plasticizers whose presence in a sample or blank can be generally attributed to contact
with plastic. With the exception of acetone and bis(2-ethylhexyl)phthalate, the
presence of these compounds in the soils is not expected based on the waste
management history. Drums stored at SWMUs 119.1 and 119.2 (drum storage areas) or

liquids dumped in unknown chemical dumping areas (SWMUs 102, 103, and 104)
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TABLE 4.7

SUMMARY OF ORGANICS IN LAB BLANKS

Concentration Range Number of

in Laboratory Occurrences

Compound Blanks (ug/kg) in Blanks
Methylene Chloride 50U-25) 12
Acetone 50U-145 14
2-Butanone 50U0-35J 3
N-nitrosodiphenylamine 330U-110J 2
di-n-Octylphthalate 330U 0
di-n-Butyl-phthalate 330U-511 1
bis(2-ethylhexyl)phthalate 773-434 5

Notes: 1) J - Indicates value is estimated below detection limit.

2) U - Indicates compound was below detection limit.
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likely contained acetone, vacuum pump oil, and hydraulic oils. Bis(2-
ethylhexyl)phthalate is a component of vacuum pump oil (Sax and Lewis, 1987) and

hydraulic oil (EPA, 1987).

4.2 QIL SLUDGE PIT AND CHEMICAL BURIAL SITES

(SWMU REF No. 102 AND 103)

SWMUs 102 and 103 are grouped together for characterization purposes, as
they were identified as being in the same location by DOE (1986b) and Rockwell
International (1986b). Both references locate these sites south of Building 881 as
shown on Figure 2-3. Two areas south of Building 881 were identified on aerial
photographs as potentially being SWMUs 102 and 103. Their locations are herein
revised to those shown on Plate 4-1 based on additional review of historical aerial

photographs.

4.2.1 Qil Sludge Pit (SWMU Ref. No. 102)

A small area, possibly a pond, approximately 80 by 50 feet, which appears to
contain liquids, can be observed approximately 500 feet south of Building 881 on 1955
photos.  This location is in good agreement with that presented by Rockwell
International (1986b) for SWMU 102. Seepage from this pond appears to extend south
to Woman Creek in the photo. The oil sludge pit (SWMU 102) was reportedly used in
1958 based on interviews with Plant personnel (Rockwell International, 1986b).
However, based on aerial photos, the oil sludge pit appears to have been in existence
in 1955. No photos are available for 1958, and the oil sludge pit cannot be seen in

photos taken in 1963.
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A single occurrence of tetrachloroethene (PCE) was detected by the soil gas
survey in the vicinity of SWMU 102. Molecular counts of 1541 of PCE were detected
at soil gas point 106. No other volatile organics were detected in soil gas near SWMU

102.

Two boreholes were drilled in the vicinity of SWMU 102 to assess the presence
and extent of soil contamination. BHS5-87 was drilled at the location shown in
Rockwell International (1986b) for SWMUs 102 and 103, and BH6-87 was drilled in
the revised location of SWMU 102. BH6-87 was drilled as close to soil gas point 106

as site access allowed to investigate the occurrence of PCE in the soil gas.

The only volatile organics detected in either BHS5-87 or BH6-87 were methylene
chloride and acetone. These compounds were present at levels below those levels
found in blanks in all samples from these two boreholes. PCE was not detected in
either borehole. The semi-volatile bis(2-ethylhexyl)phthalate was detected in every

sample of both boreholes at levels above those found in laboratory blanks (550 ppb).

In summary, SWMU 102 (Oil Sludge Pit) has been relocated south of its
originally proposed location based on an aerial photography review. PCE was
detected at one soil gas point in the revised location; however, PCE was not detected
in soil samples at either location. Bis(2-ethylhexyl)phthalate was detected in soil

samples from both locations.

4.2.2 Chemical Burial Site (SWMU Ref. No. 103)

A second liquid dumping site was identified approximately 150 feet southeast

of Building 881 on 1963 aerial photographs. The site is herein identified as the
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Chemical Dumping Site (SWMU 103) (Plate 4-1). This pit was roughly circular and

measured approximately 50 feet in diameter.

Soil gas results indicate the presence of PCE in the vicinity of SWMU 103; no
other volatile organics were detected in soil gas. PCE occurred at 434 molecular
counts at soil gas point 97 south of SWMU 103 and at 272 counts at point 76 southeast
of SWMU 103. A PCE molecular count of 68,576 (maximum in the immediate area)

was found northwest of SWMU 103 at soil gas point 88.

Two boreholes were drilled near SWMU 103 to investigate these soil gas values.
BH4-87 was drilled west of the site between soil gas points 88 and 97, and BH63-87
(completed as well 52-87) was drilled north of soil gas point 88 as close as site access

allowed.

Methylene chloride, acetone, and TCE comprise the volatile organics detected
in BH63-87. Methylene chloride and acetone occurred at levels within those detected
in laboratory blanks, and TCE was detected in the blank for that batch. Thus, the
volatile organics detected in borehole BH63-87 are considered to represent laboratory
artifact and not soil contamination. PCE was not detected in soil samples from

borehole BH63-87.

Volatile organics detected in BH4-87 include methylene chloride, acetone, 2-
butanone, and 4-methyl-2-pentanone. Methylene chloride occurred within the range
detected in laboratory blanks. Acetone and 2-butanone were also found in laboratory
blanks for the batch; however, in soil samples from BH4-87 their concentrations
exceeded those detected in the blanks. 4-methyl-2-pentanone was detected at 68 ppb
in the 15 foot contact sample from BH4-87; however, little significance is given to the

isolated occurrence of this compound.
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Bis(2-ethylhexyl)phthalate was detected at levels exceeding those found in
laboratory blanks in BH4-87, but it was not detected in BH63-87. This semi-volatile
compound was found in the ten foot water table sample (BH048710WT) at 1600 ppb,
the 15 foot contact sample (BH048715CT) at 960 ppb, and the 19 foot bedrock sample
(BH048719BR) at 650 ppb. It was also estimated below the detection limit at 470 ppb
in the 0 to 10 foot composite sample (BH04870610). Phenanthrene, fluoranthene, and
pyrene were also estimated below detection limits in the 0 to 10 foot composite sample

(BHO04870610) at concentrations of 210 ppb, 290 ppb, and 240 ppb, respectively.

In conclusion, SWMU 103 has been relocated as shown on Plate 4-1 to
approximately 150 feet southeast of Building 881 after reviewing historical aerial
photographs. Soil gas results indicate the presence of PCE in the soil gas, although
none was found in soil samples from boreholes BH4-87 or BH63-87. Acetone, 2-
butanone, and bis(2-ethylhexyl)phthalate were found above levels found in laboratory
blanks in soil samples from BH4-87, but no volatile or semi-volatile compounds were

elevated in BH63-87.

43 NO. 6 FUEL OIlL TANKS SITE (SWMUs 105.1 AND 1052

The two No. 6 fuel oil tanks located south of Building 881 are filled with
concrete and should therefore not be a source of environmental contamination. Due
to their location close to the building and the proximity of associated buried utilities,
no boreholes could be drilled immediately adjacent to the tanks. Borehole BH62-87,

located approximately 50 feet west of the tanks, is the nearest sampling location.

No contaminants were identified above background levels in samples from

BH62-87. Methylene chloride and acetone were detected in all five samples from
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BH62-87; however, the concentrations were well below those detected in laboratory
blanks. No semi-volatile compounds were detected in samples from BH62-87.
Therefore, the present data suggest that there is no environmental contamination

associated with the two No. 6 fuel oil tanks.

44 OQUTFALL SITE (SWMU 106)

The outfall site consists of an overflow line from the sanitary sewer sump in
Building 887. This SWMU location (Plate 4-1) is based on previous investigations
(Rockwell International, 1986b) and field identification of the pipe which daylights

on the slope above BH2-87.

PCE was the only volatile organic detected in the soil gas downslope of the
pipe’s exit from the hillside. Borehole BH2-87 was drilled near the southern end of

the outfall pipe to assess soil contamination below the discharge point.

Methylene chloride, acetone, and 2-butanone were the volatile organics
detected in BH2-87. Methylene chloride and acetone were detected in all five samples
from the borebole, and were most concentrated in the 14 to 20 foot composite
(BH02871420) and the 14 foot contact sample (BH028714CT). Methylene chloride
occurred at 200 ppb in the 14 to 20 foot composite and 49 ppb in the 14 foot contact
sample, and acetone occurred at 100 ppb in the 14 to 20 foot composite and 82 ppb in
the contact sample. 2-butanone was only detected in the 14 to 20 foot composite
sample and the 14 foot contact sample at concentrations of 100 ppb and 75 ppb,

respectively.

Semi-volatile compounds di-n-butyl-phthalate and bis(2-ethylhexyl)phthalate

concentrations in BH2-87 exceeded the maximums found in laboratory blanks. Di-n-
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butyl-phthalate occurred at 3643 ppb in the 0 to 12 foot composite (BH02870012), at
3133 ppb in the 12 to 14 foot composite (BH02871214), and at 3190 ppb in the 18 foot
bedrock sample (BH028718BR). It was below detection limits in the 14 to 20 foot
composite and the 14 foot bedrock sample. Bis(2-ethylhexyl)phthalate was elevated in
all samples from the borehole. It ranged from 2800 ppb in the 14 to 20 foot
composite sample to 7214 ppb in the 18 foot bedrock sample, with the highest
concentrations occurring in the 0 to 12 foot composite (5023 ppb) and the 18 foot

bedrock sample.

In summary, SWMU 106 is located as originally shown in Rockwell
International (1986b). Contaminants in soils below the outfall are volatile organics
methylene chloride, acetone, and 2-butanone and semi-volatiles di-n-butyl-phthalate
and bis(2-ethylhexyl)phthalate. The volatile organics are most concentrated at the
base of surficial materials near the contact with bedrock, while the semi-volatiles are

most concentrated above and below this interface.

45 HILLSIDE QIL LEAK SITE 107

In May, 1973, an oil leak was discovered on the hillside south of Building 881
emerging from the building’s footing drain outfall. The source of the oil was
believed to be the two No. 6 fuel oil tanks (SWMU 105) south of the building;
however, pressure testing of the tanks and associated lines did not reveal any leaks.
The minimum detectable leak by the method used is unknown. A ditch and concrete
skimming pond were built below the footing drain outfall to contain the oil. These
structures are still present, although no oil has been observed in the outfall since
1973. The SWMU 107 location shown on Plate 4-1 includes the Building 881 footing

drain and the skimming pond.
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The soil gas survey around SWMU 107 indicates the presence of PCE, TCA,
TCE, and DCE in soil gas. The highest concentrations of each of these compounds
occurred at soil gas point 92 where PCE was 34,448 counts, TCA was 1,090 counts,
TCE was 38,533 counts, and DCE was 2,854 counts. TCA and DCE were also detected
due west of this point at soil gas point 95 with molecular counts of 721 and 609,
respectively, but there were no other occurrences of these compounds in the area.
The TCE value of 38,533 was an isolated occurrence. PCE on the other hand was

detected at several soil gas points within and around SWMU 107 (Plate 4-3).

Several wells and boreholes were drilled in the vicinity of SWMU 107 to
characterize soils, ground-water quality, and ground-water flow associated with the
footing drain. Borehole BH62-87 (well 51-87) was installed within the area
presumably drained by the footing drain, a six-inch vitrified clay pipe, and wells 53-
87 and 54-87 were completed outside of this area to determine ground-water flow
directions and quality around the drain. Borehole BH1-87 was also drilled and
sampled outside the area of influence of the drain to examine soil contamination at
soil gas point 92. BH3-87 (well 2-87) was drilled south of the skimming pond to

evaluate soils and ground water downgradient of the pond.

As discussed in Section 4.4, no contaminants were identified above background

levels in samples from BH62-87.

Several volatile organics and bis(2-ethylhexyl)phthalate were detected in
BH1-87. Acetone was detected at concentrations above laboratory blank levels in all

three samples from BH1-87. It occurred at 400 ppb in the 1 foot water table sample

881 HILLSIDE AREA REMEDIAL INVESTIGATION REPORT DRAFT FINAL
ROCKY FLATS PLANT, GOLDEN, COLORADO MARCH 1, 1988 PAGE 4-25



(BH018701WT) and in the 4 foot sample (BH018704WS) and at 470 ppb in the 10 foot
sample (BH018710WS). 2-butanone was also found above laboratory blank levels in all
three samples at 120, 120, and 77 ppb, respectively. Trans-1,2-dichloroethene (t-1,2
DCE) and TCE were detected only in the 4 foot sample (BH018704WS). T-1,2 DCE
was estimated below the detection limit (25 ppb) at 18 ppb, and TCE occurred at 120
ppb. PCE occurred at 190 ppb in the 4 foot sample and was estimated below the
detection limit (DL) at 11 ppb in the 10 foot sample (BHO18710WS). Bis(2-
ethylhexyl)phthalate was detected at levels above laboratory blanks in the upper two

samples from BH1-87 (BH018701WT; BH018704WS) at 880 and 1100 ppb, respectively.

No volatile organics were detected in BH3-87 above detection limits or
laboratory contaminant levels. Methylene chloride was detected in all four samples
analyzed for volatiles; however, concentrations were estimated below detection limits
and were less than the levels of methylene chloride detected in laboratory blanks.
Similarly, acetone and 2-butanone were either below detection limits or below levels

detected in laboratory blanks.

Bis(2-ethylhexyl)phthalate was elevated above laboratory blank levels
(maximum of 550 ppb) in the four samples from BH3-87 analyzed for semi-volatiles.
It occurred at 940 ppb in the 0 to 9 foot composite (BH03870009), 700 ppb in the 2
foot water table sample (BH038702WT), 660 ppb in the 9 foot contact sample
(BHO038709CT), and 730 ppb in the 12 foot bedrock sample (BH038712BR). There

were no other semi-volatile organics detected in soils at BH3-87.

In summary, the hillside oil leak site is actually the footing drain outfall from
Building 881 and associated containment structures. No volatile organics were

detected above laboratory contaminant or background levels, between the drain and
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Building 881. Volatile organics (acetone, 2-butanone, t-1,2 DCE, TCE, and PCE) and
bis(2-ethylhexyl)phthalate were detected in soils immediately south of the drain in
BH1-87. These same compounds were detected in ground water in well 53-87. No
volatile organics, were elevated in soils or ground water downgradient of the outfall
skimming pond in BH3-87 (well 2-87), except for bis(2-ethylhexyl)phthalate was

elevated in soils throughout BH3-87.

4.6 MULTIP VENT SPI WMU 119

Beginning in 1967, two areas east of Building 881 were used as barrel storage
areas. The barrels contained unknown quantities and types of solvents and wastes.
The two areas were expanded between 1967 and 1971, with major expansion occurring
in 1969. Barrel storage in these areas was discontinued, and all barrels were removed

by 1972,

46.1 SWMU 119.1

SWMU 119.1 is the westernmost of the two multiple solvent spill areas (Plate 4-
1). The eastern portion of SWMU 119.1 was used beginning in 1967 for barrel storage
(referred to herein as the original storage area), and the area was expanded to the
west in 1969. The western expansion area was later covered with fill from the

Building 776 1969 fire (SWMU 130).

The soil gas results in and around SWMU 119.1 revealed PCE and TCE in soil
gas with an isolated occurrence of TCA. DCE and carbon tetrachloride (CCL4) were
not detected in soil gas. PCE was the most widespread volatile organic in soil gas.

Concentrations ranged from 0 to 169,155 molecular counts, with the greatest

881 HILLSIDE AREA REMEDIAL INVESTIGATION REPORT DRAFT FINAL
ROCKY FLATS PLANT, GOLDEN, COLORADO MARCH 1, 1988 PAGE 4-27



concentration occurring near the center of the original storage area near borehole
BH12-87 (soil gas point 39). TCE occurrences were more isolated and also
concentrated near the center of the original storage area. TCE concentrations ranged
from 0 to 138,549 (soil gas point 37) molecular counts. An isolated occurrence of

TCA was detected at soil gas point 46.

Six boreholes were drilled in and around SWMU 119.1 to characterize soil
contamination in the area. BH12-87, BH14-87, and BH57-87 were drilled and sampled
near the center of the original storage area to investigate apparent soil gas plumes of
PCE and TCE in the source area. Boreholes BH8-87, BH9-87, and BH13-87 were

drilled on the periphery of SWMU 119.1 to assess the extent of soil contamination.

Volatile organic compounds acetone, 2-butanone, PCE, TCE, 1,1,1 TCA, 1,1,2
TCA, and toluene were detected in soil samples near the center of the original storage
areas. Two samples were collected from BH12-87. One sample was taken from the
colluvium/bedrock contact at 2 feet (BH128702CT), and the other was collected 3 feet
below the contact from claystone bedrock (BH128705BR). Methylene chloride was
detected in both samples at 130 ppb which is greater than concentrations in
laboratory blanks. Acetone was also detected in both samples at 85 ppb and 66 ppb,
respectively, but these values are within the range detected in laboratory blanks. 2-
butanone was only at concentrations estimated below detection limits (37 ppb and 27
ppb, respectively). PCE was detected in the 2 foot contact sample only, and it was

estimated below the detection limit at 19 ppb.

Methylene chloride, acetone, and TCE were detected in soil samples from
BH14-87. Methylene chloride ranged from 27 ppb to 48 ppb in the four samples

collected from this borehole. These concentrations are greater than those detected in
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laboratory blanks for methylene chloride. Acetone was also detected in all four
samples, but it occurred at the levels found in laboratory blanks. TCE was detected

at 8 ppb in the 9 foot bedrock sample (BH148709BR) only.

Borehole BH57-87 was drilled immediately adjacent to well 9-74. Ground
water at well 9-74 has historically contained high concentrations of volatile organics;
however, its completion interval is unknown. Thus, BH57-87 was drilled, and well 43-
87 was installed in the borehole to examine soil and ground-water contamination at

this location.

Several volatile organics were detected above laboratory blank levels in BH57-
87 which werve not identified in BH12-87 or BH14-87. Methylene chloride was
detected in all 11 samples from BH57-87 at concentrations ranging from 10 ppb to 36
ppb (all estimated below the detection limit of 50 ppb). Acetone was also detected in
all samples from BHS57-87 at concentrations ranging from 53 ppb in the 24 foot
bedrock sample (BH578724DH) to 260 ppb in the 14 foot bedrock sample
(BHS578714BR). 2-butanone was detected at 100 ppb in the 14 foot bedrock sample
and at 62 ppb in the 20 foot bedrock sample (BH578720DH), and 1,1,1 TCA ranged
from 28 ppb to 110 ppb for the 4, 12, 14, and 18 foot samples (bedrock contact at 12
feet). TCE was above detection limits in the 8 foot sample (BH578708DH; 33 ppb),
the 10 foot sample (BH578710UC; 81 ppb), the 12 foot contact sample (BH578712CT;
150 ppb), and the 14 foot bedrock sample (BH578714BR; 28 ppb). 1,1,2 TCA was
above detection limits (25 ppb) in the 12 foot contact sample (BH578712CT) only, but
PCE was above detection limits (25 ppb) in all samples taken from surficial materials.

PCE was not detected in any of the bedrock samples (below 12 feet).
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In summary, the volatile organics detected in BHS7-87 are concentrated in
surficial materials. PCE, 1,1,2 TCA, and TCE were detected only in surficial
materials to a depth of 12 feet. However, acetone, 2-butanone, and 1,1,1 TCA were
detected to a depth of 20 feet (8 feet into bedrock). Acetone and 2-butanone were
detected above laboratory contaminant levels only in claystone bedrock to a depth of

20 feet.  1,1,1 TCA was detected in surficial materials and claystone bedrock to a

depth of 18 feet.

Di-n-butyl-phthalate and bis(2-ethylhexyl)phthalate were the only semi-volatile
compounds above detection limits and laboratory contaminant levels in boreholes
BH12-87, BH14-87, and BHS57-87. Bis(2-ethylhexyl)phthalate was within or near the
range of laboratory contaminant levels in samples from BH12-87 and BH14-87
However, di-n-butyl-phthalate was elevated in all four samples from BH14-87.
Concentrations of di-n-butyl-phthalate ranged from 1375 ppb in the 3 foot sample
(BH148703W1) to 2702 ppb in the 9 foot bedrock sample (BH148709BR), with
concentration increasing with depth. Bis(2-ethylhexyl)phthalate was elevated in
BHS57-87. It occurred above laboratory contaminant levels in the 16 foot bedrock
sample (BH578716DH; 590 ppb), the 24 foot bedrock sample (BH578724DH; 830 ppb),

and the 26 foot bedrock sample (BH578726DH; 1000 ppb). Di-n-butyl-phthalate was

not detected in BHS57-87.

Boreholes BH8-87, BH9-87, BH13-87 were drilled on the periphery of SWMU
119.1 to assess the extent of soil contamination. Methylene chloride, acetone, and 2-
butanone were detected in all three samples from BHS8-87. However, the
concentrations were less than those in laboratory blanks and are attributed to
laboratory contamination. Methylene chloride, acetone, and 2-butanone were elevated

above laboratory contamination levels in two of the four samples from BH9-87. In
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the 6 foot water table sample (BH098716WT) , methylene chloride occurred at 63 ppb,
acetone at 110 ppb (within laboratory contaminant levels but elevated with respect to
other samples from the borehole, and 2-butanone occurred at 390 ppb. In the 14 foot
bedrock sample (BH098714BR), methylene chloride was detected at 39 ppb, acetone at
280 ppb, and 2-butanone at 130 ppb. Methylene chloride and acetone were the only
volatile organics detectedi in three samples from BH13-87, and they were above
laboratory contaminant levels in the 14 foot bedrock sample only. Methylene chloride

occurred at 46 ppb and acetone occurred at 280 ppb in this sample.

Bis(2-ethylhexyl)phthalate was elevated in all three SWMU 119.1 periphery
boreholes. It occurred in BH8-87 at 3800 ppb in the 0 to 7 foot composite
(BH08870007), at 3100 ppb in the 7 foot contact sample (BH088707CT), and at 3700
ppb in the 10 foot bedrock sample (BH088710BR). In BH9-87, bis(2-
ethylhexyl)phthalate ranged from 1000 ppb to 3591 ppb and occurred in all four
samples from the borehole. Di-n-butyl-phthalate was elevated (1493 ppb) in the 11
foot contact sample in BH9-87. Bis(2-ethylhexyl)phthalate was also elevated in the
three samples from BH13-87 ranging from 1000 ppb to 3500 ppb and increasing in
concentration with depth. Di-n-butyl-phthalate was also elevated (2016 ppb) in the 11

foot contact sample (BH138711CT) from BH13-87.

In conclusion, SWMU 119.1 is cl;aracterized by the presence of PCE and TCE
in the soil gas and PCE, 1,1,1 TCA, and TCE in surficial materials. Acetone, 2-
butanone, 1,1,2 TCA, and bis(2-ethylhexyl)phthalate appear to have infiltrated into
weathered claystone bedrock to a maximum depth of 20 feet in BH57-87, and acetone
and 2-butanone appear to be present in weathered claystone bedrock on the periphery

of the site in boreholes BH9-87 and BH13-87. Bis(2-ethylhexyl)phthalate is present

881 HILLSIDE AREA REMEDIAL INVESTIGATION REPORT DRAFT FINAL
ROCKY FLATS PLANT, GOLDEN, COLORADO MARCH 1, 1988 PAGE 4-31



throughout soils on the periphery of the site along with isolated occurrences of di-n-

butyl-phthalate.

4.6.2 SWMU 119.2

SWMU 119.2 is the easternmost of the two multiple solvent spill areas. This
area was used beginning in 1967 for barrel storage and was expanded to the area

shown on Plate 4-1 in 1969.

Soil gas results in the vicinity of SWMU 119.2 indicate the presence of PCE in
the soil gas with TCA and DCE detected only at soil gas point 11. PCE
concentrations in soil gas ranged from 114 to 464 molecular counts in the area
surrounding SWMU 119.2. TCA was detected at a molecular count of 659 of soil gas

point 11, and DCE was detected at 819 molecular counts at the same location.

Five boreholes were drilled in and around SWMU 119.2 to characterize soil
contamination in the area. Boreholes BH16-87, BH17-87, BH58-87, and BH59-87 were
drilled immediately adjacent to the site, and BH61-87 was drilled downslope to

evaluate a PCE molecular count of 114 at soil gas point 183,

Methylene chloride and bis(2-ethylhexyl)phthalate were the only organics
detected above laboratory contaminant levels in BH16-87. Methylene chloride
concentrations ranged from 35 to 46 ppb, and bis(2-ethylhexyl)phthalate was detected
at 800 ppb in the 2 to 6 foot composite sample (BH16870206) and the 2 foot contact

sample (BH168702CT) and at 750 ppb in the 6 foot bedrock sample (BH168706BR).

In borehole BH17-87, acetone, 2-butanone, and bis(2-ethylhexyl)phthalate were

elevated above laboratory contaminant levels. Volatile organics acetone and 2-
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butanone were elevated only in the bedrock sample (BH178708BR) at 8 feet. Acetone
was detected at 250 ppb, and 2-butanone was detected at 130 ppb.  Bis(2-
ethylhexyl)phthalate was elevated in all three samples from BH17-87. It occurred at
1200 ppb in the 0 to 5 foot composite (BH17870005), 1300 ppb in the 5 foot contact

sample (BH178705CT), and 1500 ppb in the 8 foot bedrock sample (BH178708BR).

Acetone, methylene chloride, and bis(2-ethylhexyl)phthalate were within the‘
levels detected in laboratory blanks in BH58-87, although 1,1,1-TCA and TCE were
detected. 1,1,1-TCA occurred at 42 ppb in the 0 to 2 foot sample (BH588700UC) and
was estimated below the detection limit (25 ppb) in the 2 foot contact sample
(BH588702CT; 23 ppb) and the 4 foot bedrock sample (BHS88704BR; 10 ppb). TCE
was estimated below the detection limit (25 ppb) in the 0 to 2 foot sample (8 ppb) and
the 4 foot bedrock sample (7 ppb). TCE was undetected in the 2 foot contact sample.
In addition to 1,1,1-TCA and TCE, di-n-butyl-phthalate was detected above laboratory

blank levels in the 4 foot bedrock sample (650 ppb).

The only organic detected above laboratory blank levels in BH59-87 was bis(2-
ethylhexyl)phthalate. It was detected at 1300 ppb in the 4 foot sample
(BHS598704UC), at 1500 ppb in the 7 foot contact sample (BH598707CT), and at 680

ppb in the 9 foot bedrock sample (BH598709BR).

No volatile organics were above detection limits in BH61-87, although PCE was
detected in the soil gas at this location. No semi-volatile organics were detected

above laboratory contaminant levels in soil samples from BH61-87.

In general, soils at 119.2 are characterized by the presence of bis(2-
ethylhexyl)phthalate (BH16-87, BH17-87, and BHS59-87). However, bis(2-

ethylhexyl)phthalate was within laboratory blank levels in BH58-87. 1,1,1-TCA and
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