JU00 (07

‘ ni i 1240 Orchard Road

Benjam'ln P' DOtY’ P'.E' . Goldsen, Colcrafag; 80281

Geotechnical and Ground-Water Engineering {303) 233-0577
MEMORANDUM

To: T.C. Greengard 1801-03

From: B.P. Doty
Date: July 28, 1988

Subject: Characterization of SWMU 130
881 Hillside

As requested, this memo reviews the data pertaining to SWMU
130 on the 881 HlllSlde and evaluates the adequacy' of the
characterization.

SITE HISTORY

SWMU 130 was used for disposal of 1low-level plutonium
contaminated soils. According to DOE (1986), the disposal
history is as follows.:

320 tons of soil were generated by the cleanup around
Building 776 after the 1969 fire. The average plutonium
activity of the material from the fire <cleanup was
estimated to be seven disintegrations per minute per gram

(dpm/g) .

The area was also used for disposal of approximately 60
cubic ‘yards of plutonium contaminated soil (about 250
dpm/g alpha activity) from the Building 774 waste storage
tank area. ' :

After placement of these soils, the site was covered with
approximately three feet.of_soil and fill material.

According to Rockwell (1988), the site was used between 1969
and 1972 (presumably based on review of air photos), and the
soil cover is one to two feet thick (based on drilling data?).

The SWMU 130 location is shown on Figure 1. The location is
clearly identifiable in the field as an earthen f£ill on the
slope between the top of the Rocky Flats terrace and Woman
Creek. The fill consists of approximately 15,000 cubic yards
(yds), using the plan area as shown on Figure 1 (80,000 square
feet) and an assumed average thickness of five feet (the f£fill
is ten feet thick at its downhill edge based on the
topographic map). This is so much larger than the 300 yds of
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Mr. T.C. Greengard
SWMU 130
July 28, 1988 Benjamin P. Doty, P.E.

plutonium contaminated soil disposed of at the SWMU (aésumed
soil unit weight of 100 pounds per cubic foot), that it is
obvious the area has been used for disposal of other soil.

REMEDIAL INVESTIGATION

The SWMU was investigated during the Phase I RI of the 881
Hillside using geophysics, soil gas, borings, and solids
chemistry.

Geophysics

Not reviewed.

Soil Gas Survey

The soil gas survey found detectable ion counts of tetra-
chloroethene (PCE) in the area of the SWMU. Data are also
reported in the RI (Rockwell International, 1988) for
trichloroethene (TCE), 1,1,l-trichloroethane (TCA),
dichloroethene (DCE) and carbon tetrachloride; but none of
these compounds were detected in the soil gas in the vicinity
of the SWMU. The PCE results are generally less than 1,000
counts (1,000 counts is a reasonable lower reliability limit,
as discussed in my memo to you of July 25, 1988). However,
because there is one sampling point with an ion count in
excess of 1,000 (1,120) and two relatively near to 1,000 (780
and 950), the soil gas data appear to indicate the possibility
- of low level volatile organic contamination of soils or ground
water.

Subsurface Borings

Three borings were made directly through the £ill and a fourth
was made downhill of the SWMU (Figure 1). The results of
three of the borings are shown in cross section on Figure 2.
The logs themselves (Appendix A) do not explicitly indicate
the presence of the £fill; however, the presence of the £ill is
obvious in the topography shown on Figure 2 and the base of
the fill was projected from the toe of the Rocky Flats
terrace to the toe of the fill. The logs were then inspected
for supporting comments and it became apparent that the
colluvium is a sandy clay and that the fill is generally a
clayey sand. The fill was apparently fairly hard to sample;
there are several intervals of no core recovery. In addition,
there were two mentions of asphaltic debris in the uppermost
2.75 of boring BH11-87.
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Mr. T.C. Greengard
SWMU 130 K .
July 28, 1988 Benjamin P. Doty, P.E.

Three other rather interesting pieces of data were developed
in the drilling. First, there were no substantial BHNu
indications of volatile organics in the recovered samples.
Second, none of the borings encountered ground water in either
the £ill or colluvium. BH11-87 apparently penetrated a
saturated 2zone in the shallow bedrock. Third, bedrock
immediately beneath the colluvium was claystone in all of the
borings.

Solids Chemistry

Solid samples from each of the borings were analyzed for
volatile organics, semivolatile organics, pesticides/PCBs,
radionuclides, indicator inorganics, and metals. The
following discussions are based on chemical data presented in
Appendix B. ‘

1. Volatile Organics -- Three volatile organic compounds
were found .in the solid samples.

a. Methylene Chloride -- Methylene chloride was
detected in every sample; however, it is believed
that the detections result from laboratory rather
than environmental contamination. The detections
range from 26 B to 590 B micrograms per kilogram
(ug/kg), i.e., all but one of the results is
questionable because of lab contamination of the
blank. Assuming that the detection in the blank
was at least equal to the detection 1limit (10
ug/kg), then values of up to 100 ug/kg should have
been reported as not detected, according to EPA
(1985). Because most of the reported detections
exceed 100 ug/kg, the blank data must be evaluated
in order to determine whether the data should have
been reported as not detected; however, lab
contamination is likely.

-The single non-modified detection of 27.9 ug/kg in
sample BH138711CT (10.1 to 1l1.6 feet Dbelow
ground) . The sampled material was a sandy clay
immediately above the contact with claystone
bedrock at 11.6 feet below ground.

b. Acetone -- Detected acetone concentrations range
from 15 JB to 280 B ug/kg with a single un-
modified detection of 22 vug/kg 1in sample
BH138711CT (10.1 to 11.6 feet below ground).

-5 -



Mr. T.C. Greengard
SWMU 130
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1988 Benjamin P. Doty, P.E,

Assuming that the level detected in the blanks is
equal to the apparent detection limit of 25 ug/kg,
then all values of 250 ug/kg and less should have
been reported as not detected when acetone was
also found in the blank. This is close enough to
the range of values that all B-modified results
probably should have been reported as not
detected, following EPA (1985).

C. 2-Butanone ~- 2-Butanone (methyl ethyl ketone) was
detected in all of the samples from BH7-87 at
concentrations ranging from 21 J to 370 ug/kg.
The compound was not detected in samples from the
other borings.

Note that PCE (the only detected compound in the soil
gas survey) was not detectable in the solid samples.

Semivolatile organics =-- Bis(2-ethylhexyl)phthalate
was detected in every sample from the area at
concentrations ranging from 590 to 3,200 ug/kg.
Although bis(2-ethylhexyl)phthalate was apparently not
found in the lab blank, the ubiquity of the compound
leads me to suspect some kind of procedural
contamination. Because the lab blank does not appear
contaminated, I suspect that field procedures
(drilling, sampling or sample handling) may be the
cause.

In addition, sample BH138711CT contained diethyl-
phthalate (26 ug/kg), di-n-butyl phthalate (2016
ug/kg) and di-n-octyl phthalate (265 ug/kg).

Pesticides/PCBs =~ Pesticides and PCBs were not
detected in the solid samples except for a single
detection of 43 ug/kg Aroclor-1254 (detection limit of
40 ug/kg) in. sample BH11870010. The sample is a
composite from ground surface to a depth of 10 feet

“below ground and includes approximately 5.5 feet of

£ill material (2.75 feet have some asphaltic debris)
and 4.5 feet of natural colluvium. Although it is
possible that Aroclor is actually present in the
sample, there is clearly not a large PCB problem at
the SWMU.

Radionuclides =-- Radionuclides appear insignificant
components of the fill and underlying materials at

-6-



Mr. T.C. Greengard
SWMU 130
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1988 Benjamin P. Doty, P.E.

SWMU 130. Plutonium (the "waste") was not detectable
in any of the samples, i.e. plutonium was found at
negative concentrations or small positive
concentrations with associated uncertainties 1larger
than the determined value.

The non-detection of the waste is inconsistent with
the volumetric estimates presented in this memo. If
the 320 tons of 7 dpm/g material (776 fire) is added
to the 60 yds of 250 dpm/g (774 waste storage tank), a
total of about 15,830 yd-dpm/g were placed at SWMU
130. If this "mass" is diluted in 15,000 yds of fill
material, there should be an average concentration of
about 1 dpm/g, i.e., about 0.45 pCi/g. Because 0.45
pCi/g would be detectable, it is concluded that the

- reports over-estimated the amount of plutonium

actually placed at the SWMU. This calculation is
shown in Appendix C. -

Indicator 1Inorganics =-- Most of the indicator
inorganics are not detectable (cyanide, sulfide, oil
and grease, and ignitability), so the indicator
inorganic data degenerate to pH and %solids.
Presumably $%solids is the dry weight divided by the
moist weight of the sample. If so, moisture content
can be found by subtracting the %solids from 100 and
dividing the remainder by the %solids.

Values of pH range from 5.65 to 8.84; all but one of
the values are in the range of 7.72 to 8.84. If
homogeneity is assumed, the 5.65 value can be rejected
as an outlier using Dixon's Test (Appendix C). On the
other hand, the lower pH value may be indicative of
nonhomogeneous conditions (i.e., contamination). The
low value was determined on the BH118711CT sample.

Values of %solids range from 80.4 to 87.7; this

" corresponds to a moisture content range of. 14.0 to

24.4 percent. Assuming a 35 percent porosity, a
moisture content (weight of water to weight of solids)
of about 20 percent is potentially saturated. This
means that most of the samples from BH7-87 and the
colluvial samples from BH10-87 (BH10871020), BH11-87
(BH118711CT), and BH13-87 (BH13870010) are probably
near saturation. While this somewhat contradicts the
boring log descriptions of moisture contents, it
indicates that the f£fill itself is definitely not

-7 -




Mr. T.C. Greengard
SWMU 130
July 28, 1988 Benjamin P. Doty, P.E.

saturated. In addition, because the analysis is based
on several assumptions, it is by no means positive
that the underlying natural soils are saturated.

6. Metals -- The metals data do not appear unusual.
SWMU CHARACTERISTICS

SWMU 130 is mostly an earthen £ill (clayey sand with some
construction demolition debris) with a volume of approximately
15,000 cubic yards. Although filling began in an effort to
isolate plutonium contaminated soils generated elsewhere at
the plant, it appears that the plutonium contamination of the
soils was not as extensive as originally estimated. The f£fill
is not saturated and it is founded on colluvium (sandy clay)
that may be near saturation. The colluvium is underlain by

claystone bedrock.

Although there were three potentially significant PCE ion
counts in the soil gas survey and four volatile and
semivolatile organic compounds were detected in the solid
samples, there is not an organic problem associated with the
SWMU. This conclusion is based on the following reasoning.

1. The PCE soil gas counts were 1less than or only
slightly exceeded the reliability 1limit and PCE was
not detected in the solid samples. Therefore, it is
concluded that the PCE counts are procedural noise.

2. Two of the three volatile compounds found in the solid
samples are common laboratory contaminants and the
compounds were found in the blanks for all but one of
the samples. Therefore, it is concluded that these
compounds (methylene chloride and acetone) are
probably laboratory contamination.

3. The third volatile compound, 2-butanone, was found in
only one of the borings (but in all samples from that
boring). It is concluded that there may be some 2-
butanone in the soil in the vicinity of the boring due
to an isolated incident; however, because BH7-87 is in
an isolated lobe of the fill and 2-butanone was not
found in the major part of the £ill, the potential
existence of 2-butanone 1is not considered
environmentally significant. In addition, the
proposed remedial action will be effective in
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SWMU 130
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collecting any 2-butanone releases from the SWMU 130
area, should such occur.

4., Bis(2-ethylhexyl)phthalate, the detected semivolatile
compound, is so ubiquitous that it cannot result from
environmental contamination. I suspect that the
drilling, sampling, or sample handling procedures
produced the apparent bis(2-ethylhexyl)phthalate
contamination.

In addition, it should be remembered that SWMU 130 was used
for disposal of radioactively contaminated soils.

There do not appear to be any indications of pesticide, PCB or
metallic contamination of either the SWMU or the surrounding
soils. - = o ‘ ' ' o

ADEQUACY OF ‘CHARACTERIZATION

Considerable investigative effort has been expended over this
1.8 acre SWMU. The most diagnostic of the investigative work
is the three borings that penetrate the £ill, from which
samples were collected of the £ill material and the underlying
materials. Although the boring locations were not selected
using a random sampling methodology, they appear satisfactory
to characterize different areas of the main part of the fill
(north, center and south). Please note on Figure 1 that none
of the borings penetrate the small £ill at <the southwest
corner of the SWMU.

On the whole, I consider the SWMU to be adequately
investigated; however, because of the volumetric and
radiometric discrepancies discussed in this document, I
recommend that consideration be given to further
characterization of the southwest £fill. Could a surface
investigation of radiocactivity be used to determine if this
fill is the disposal site for the plutonium contaminated soil
and the other fill is construction demolition debris? If such
a survey is impractical, I recommend that a test pit be dug in
the middle of the small £fill and that radiation monitoring
produce a radiometric profile.

The recommended additional investigations will complete the
characterization of the SWMU. However, it appears that there
is no major environmental impact from the SWMU and the
recommended additional investigation may not be warranted.
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Appendix A
BORING LOGS

BH7-87, BH10-87, BH11-87 AND BH13-87
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LOG
OF
BOREHOLE

Location Rockv Flats Plant; 881 Hillside

Coordinstes N38213 & F21340.4
Total Depth 18, 40"

Borehole/Well No, BH11-87
Ground Surface Elevation * 5969.8'
Water Leve! Encountered 13.90' -

_ Static ___N/A
Drililng Company _Bovles Bros. Driiter _R. Sharp
Date Drilled _Turne 2. 1987 Helper _A. Boday
Drilling Methed Hollow Stem Auder Drilling Fluid _Qne |

Logged By X, D, Holliwav

Checked By

Geologist
. ’ CEARP
Comments .Borehole backfilled with Portland Type I cement. thager
* Estimated value fram topographic map. =

Lithologiec Description

Samples Collected or
Other Tests Performed

ey ey kit #gm ety [ R iy weidagd asad ait! e Y] Rl { waiald Kt § Nt g ek it J

— 10

l'l‘i'nﬁ:a'l'l‘:
I

L]

/ 40.5-10.7: same as above.

ARTIFICIAL FILL

0-2.5' - Sample. Recovered 2.0/2.5' =££Jf
CLAYEY SAND: moderate yellowish EZ@GK’ QY 5/4);

- p=
‘,////’ quartzite cobbles; subangular; some asphalt (20%);

‘///,/" grasses & roots; moist.

" 2.5-5.5' - Sample. Recovered 3.0/3.0' = 100X.
‘/////’ CLAY: light olive gray (5Y &/1); occasional
|<////‘ quartzite cobbles (<0.5"); subangular; trace

| asphalt to 2.75'; caliche in fractures; laminated;

/ iron stains; damp to moist.

i i COLLUVILM

3 5.5-8.0* - Sample. Recovered 2.95/2.5' = 118X.
:z’////’. SANDY CLAY: dark yellowish orange (10YR 6/6) with

//////’ light olive gray (5Y 5/2); iron stains; quartzite
- cobbles; subangular to subrounded; damp to moist.

- 8.0-10.5* - Sample. Recovered 2.0/2.5' = 80X.
CLAY: dark yellowish brown (10YR 4/2); to dusky
yel lowish brown (10YR 2/2); quartzite cobble;
subrounded to angutar; damp.

10.5-13.0' - Sample. Recovered;3.2/2.5' = 138X.

ARAPHOE FORMATION

10.7-13.0': CLAYSTONE: light olive gray (SY 54;3

‘/////:‘ with dark yellowish orange (10YR 4/6) stains;
‘////,/ weathered; damp to dry.

»

"HNu background
OVA background,

0.6.
0.6.

0.0-10.0': Composite
Sample: BH11870010.

5.0': Field Screening
Sample: HKNu=0.6; OVA=3.5,

8.7-10.7': Contact/Waste
Ssample: BH118711CT.

10.0t: Field Screening
Sample: KNu=0.6; OVA=10.0.

13.9-17.0': Water Table/
Bedrock Sample: BH118714WT.

Page
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o LOG
OF
BOREHOLE
Locatlon Borehole/Well No. BH11-87 (cont'd.)
Coordinates Ground Surtace Elevation
Total Depth Water Level Encountered
' Statle
Drilling Company Drillier
Date Drilled Helper
Drilling Method Drilling Fluld Ay
Logged By Checked By MMQ—/ /f
Geologist Mnagoré{
EEARP nager
Comments
3 N
Q sqqo Samples Collected or
o o,'&* thholpclc Description 4 Other Tests Performed
—20 7=
: | 13.0-16.0' - sample. Recovered 3.0/3.0 = 100%. 15.0': Field Screening
-+ -+ - CLAYSTONE: same as above; wet zone of iron 1 sample: HNu=0.6; OVA-0.6.
modules; dark yellowish brown (10YR 2/2) at
-+ -+ <+ 13.9-14.25'.
T T T 16.0-19.5' - sample. Recovered_3.4/3l5' = 97X,
CLAYSTONE: light olive gray (5Y'5/2) with dark
25 T T T yellowish orange (10YR 6/6) stains; caliche and

— 30 -pp - -

Ll 35 o - -

iron stains; weathered; dry.

TOTAL DEPTH: 19.40!

— 40
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- » LOG
oL , OoF .
BOREHOLE

Location Rockv Flats Plant; 881 Hillside Borehole/Well No, BH13-87

Coordinstes N23494(0 3 E21342,1 Ground Surface Elevation _* 5937.0'
Total Depth _17.3' Water Level Encountered _ None
' Static _N/A

Drilling Company PRoyles Bros Dritler _R. Sharp
Date Drilled _May 29, 1987 Helper _A. Boday
Drilling Method _Hollow Stem Auger Drilling Fluid None ",
Logged By K. D. Holliway Checked By

Geologist

_T—Z;/ZEDQ\u.n.g

' EAR
No water encountered during drilling. Borehole backfille§ w?L Portland

Tvoe I cement.
* Estimated value fram topographic map.

< S ’

< <

QR e/ 0 Q * Samples Collected or
S/ Ee NN Lithologic Description Other Tests Performed

Comments

ot

L COLLUVIUN (DISTURBED) . . KNu background = 0.6-0.8.
' OVA background = 2.0-2.2.

 0.0-2.0' - Sample, Recovered 1.8/2.0 = 90X.
SANDY CLAY: dark yellowish brown (10YR 4/2); trace 0.0-10.10': Composite
- sand fine-grained; occasional gquartzite pebbles Sample: B8K13870010.
and cobbles up to 2 cm in diameter; subrounded; .
some roots; damp.

-

2.0-4.0' - Sample. Recovered 1.6/2.0 = BOX.
2.0-3.3" QUARTZITE COBBLE: with caliche deposits;
subangutar; 5 cm diameter.

3.3-3.6: SANDY CLAY: dark yellowish brown (10YR
4/2); quartzite pebbles up to 2.5 cm diameter;
subangular to subrounded; damp.

1 4

ANNNNN

4.0-7.0' - Sample. Recovered 3.0/3.0 = 100%.

AN\N

SANDY CLAY: moderate brown (5YR 4/4) with 5.0': Field Screening
-— 104 - quartzite pebbles and gravel up to 4 cm diameter; Sample: HNu=0.6; OVA=0.2.
= subrounded to subangular; trace fine-grained sand; '
~ 3 - damp.
Ny " 7.0-10.0" - Sample. Recovered 2.9/3.0 = 96X. 10.01': Field Screening

i

\,\\,\:\\\'

SILTY CLAY: grayish orange (10YR 7/4) to very pale Sample: HNu=1.0; OVA=1.8.
orange (10YR 8/2) with quartzite pebbles at

7.2-7.4% up to 2 cm diameter; subangular to 10.10-11.56': Contact
- poccasional quartzite pebbles; damp. MSamle: BH138711CT.
9_0:/"30§
— 151
- Sample. Recovered 2.0/ = 1o0%.

L
3

- 10.55-11.56': SANDY CLAY: moderate brown (5YR 4/4)
to light brown (SYR 5/6) with quartzite gravel and
- pebbles up to 4cm diameter; subangular to
subrounded; damp.

ot

;|
:
g
i
i
2
i
i
g
;|
i
g
2
3
i
i
i
1
;
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Location

LOG
OF
BOREHOLE

Coordinates
Total Depth

Drifling Company
Date Drilled

Drilling Method

Logged By

Comments

Driller

Borehole/Well No.
Ground Surface

Water Level Encountered

BH13-87 (cont'd.)

Elevatlon

Statle

Helper

Geologist

Drilling Fluid

N e=yy) s
TC e

Checked By

-ty AR

e

CEARUI(’!.Q.!

< N N
.Q > :a sq.. Lithol Samples Collected or
o aovo .,'A* ‘ 4°.oglc Description Other Tests Performed
— 20
T T -+ ARAPHOE FORMATION
T T T 11.56-12.0': CLAYSTONE: light olive brown (5Y
5/6); weathered; caliche st_ringérs thorizontal
+ + <+ from 11.56-12.0');&3@.3};9
T T T 12.0-14.0' - sample. Recovered 2.0/2.0 = 100%.
25 CLAYSTONE: Llight olive brown (5Y 5/6); weathered
. with caliche stringers; damp.
T T T 14.0-17.5 - sample. Recovered 3.3/3.5 = 9%X. 15.0': Field Sereening
- <4 1 CLAYSTONE: dark yellowish orange (10YR 6/6); Sample: HNu=0.6; OVA=2.2.
weathered; trace silt and iron staining; damp.
1 1 4 14.56-16.2': Bedrock
TOTAL DEPTH: 17.3! Sample: BH138714BR.
—— 30 - - e od
- - -
- - -
-l -r' _ -F
e——me 35 L od L o L od
L o4 -L— -h
— 40
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Location _Rockv Flats Plant: 881 Hillside

LOG
OF
BOREHOLE

Coordinates

Total Depth

Drilling Company PBovles Bros,

Date Drilled May 26, 1987

Drilling Method

Logged By

K. D. Holliway

Comments

No water encountered during drilling.

i Checked By
Geologist .

Borehole/Well No, _BH7-87
N35304.9 E21214.4 Ground Surface Elevation * 3997.8'
3.9 Water Level Encountered _NOne
' Static N/A
Dritier _A. Shade
Heliper _T. Merritt
Hollow Stem Auwger Drifling Fluid None A,

I|te Manager

CEARP Manager
Borehole backfilled witn/;o:}hand

Tvpe I cement.

N

* Estimated value from topographic map.

s /8 /e

Qe /e /R0

o o PP 6’§ Lithologlc Description
Q ¢ Q? ) qra,

Samples Collected or
Other Tests Performed

) =V

‘f///f; 0.0-1.3 - sample.

ARTIFICIAL FILL

F Recovered 1.2/1.3 = 92%,

CLAYEY SAND: dusky brown (5YR 2/2); quartzite
- gravel, quartzite cobble at @ 0.8'; grass & roots;
damp.

2.0-5.0' - sample. Recovered 1.78/3.0 = 59X,

' 2.0-3.1': Lost core; ’

3.10-6.80': CLAY: moderate brown (5YR 4/4); sandy
to gravelly (quartzite) gravel; subangular; sand
[12.5-2.0 8; damp to slightly moist.

KNu background = 1.0-1.2.
No OVA readings.

;

ﬁ&ﬁ}—+979*¥——ve4k-4km:ms+te—-

: — yo¥ 4,
% s 28 e
o 55T
4.3-4.8': Contact Sample:
BHO78705CT.
5.0':  Field
Sample: HNu=1,2.

Screening

»,P ARAPAHOE FORMATION M
5.0 .0

£-8.0' - Sample. Recovery 3.2/5<7 = 100%.

/ 4.80-6.60': CLAYSTONE: light olive gray (5Y 5/2)
— - . with dark yellowish orange (10YR 6/6) iron

staining in fractures; damp.

| 6.5-7.5' CLAYSTONE: light olive gray (5Y 7/2)

] westhered; slightly damp.

" 7.5-8.0' CLAYSTONE: moderate olive brown (5Y 4/4)
with dark yellowish orange (10YR &/6) iron

- ——

staining; weathered; dry to slightly damp.

8.0-13.0' - sample. Recovery 5.0/5.0' = 100%.
CLAYSTONE: olive gray (5Y 4/1) to olive black
44 (5Y 2/1) with iron staining weathered; slight
damp.

TOTAL DEPTH: 13.0!
+ ;

5.0-10.0': Composite
Sample: BHO7870510.
7.8-9.68': Bedrock Sample:
BHO787088R.

v9.68-10.35': Waste Sample:
BHO78710WS

10.0':  Field Screening
Sample: HNu=1.3.
10.35-13.0': Composite

Sample: BH07871013.

Page 1 ot 1
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Location

Coordinates
Total Depth

Drilting Company

Date Drilled June 1, 1987

LOG
OF
BOREHOLE
Bo~ky Flat+g Plant: 881 Hillside Borehole/Well No. EH10-87
.Nﬂﬁlwl}lﬁ:‘lm_ Ground Surface Elevation * 5964.3'
4
“7‘??’ Qﬁ'.g’ < Water Level Encountered None
' Static N/A
Boyles Bros. pritier R. Sharp
Helper _A. Boday
Hollow Stem Auger Drilling Fluid _None A

Drilling Method

Logged By

K. D. Holliway

Checked By

MQQLH_,

Geoclogist

] [ ey

No water encountered during drilling. Borehole backfllled w1 ')%%afag.n.é

Comments

T™vee 1 cement.

\/

* Estimated

value fram topographic map.

Samples Collected or
Other Tests Pertformed

S 5,.
° ,‘ NI Lithologlc Description
Q & C; ~

- 0

-

10

ARTIFICIAL FILL

0-2.0' - Sample. Recovered 0.4/2.0 = 20X.
CLAYEY SAND: pale yellowish brown (10YR 6/2);
quartzite cobbles; subanuglar; grasses & roots;
trace caliche; dry.

2-4.5' - Sample. Recovered 0/2.5 = OX.

4.5-6.5'" - Sample. Recovered 0.95/2.0' = 48X,

" CLAYEY SAND: moderate yellowish brown (10YR 5/4);

quartzite cobbles & pebbles (0.0 B to 2"

8. 5 10 5‘ - samle. Recovered 2.0/2.0 = 100%
CLAYEY SAND: dark yellowish brown (10YR 4/2) and
moderate yellowish brown (10YR 5/4); trace light
brown (5YR 5/6) stains; sand (3.5-40 B), dry to
slightly damp.
- COLLUVILM ,
10.5-12.5' - Sample. Recovered®0.5/2.0' = 25X,
SANDY CLAY: light olive gray (5Y 5/2) with trace
Light brown (S5YR 5/6) stains; weathered; quartzite
cobbles; slightly damp.
12,5-14.5' - Sample. Recovered 0.45/2.0% = 23X%.

Same as above; trace caliche; dry.

14.5-16.5' - Sample. Recovered 2.1/2.0' = 105X.
SANDY CLAY: pale yellowish brown (10YR 6/2) to
dusky yellow (5Y 6/4); occasional quartzite
cobbles; trace caliche and Fe stains; weathered;

damp.

0. R ¢
0.0.

HNu background
OVA background

j,/// 1§

0.0-10.0': Composite
Sample: 8H10870010.

$.0': Field Screening
Sample: HNu=0.4; OVA=0.0.

g diameter); trace cal!chién?ry to sllghtly digp 74
6.6‘ 5‘ " covered o };{Q ! a .
- 8 Ys.sﬁ-ND Pale yulouotsk ; 50/;-};%'\'0""( 5

10.0": Field Screening
sample: HNu=0.4; OVA=0.0.

)0.6-18.95" (}:7,6?t25 e e
L Briop i OaL

Sangle:

15.0': Field Screening
Sample: KNu=0.4; OVA=0.0.

Page
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Locatlon

Coordinates

LOG
OF
BOREHOLE

Total Depth

Driiling Company
Date Drllied

Driiling Method

Borehole/Well No.
Ground Surface
Water Level

BH10-87 (cont'é.)

Elevation

Encountered

Static
Driller
Helper
Drilting Fluid A, ya)

Logged By Checked By
Geologist ; Site Mane r
’ CEfl Manager
Comments
CF & NS
Q NS GQQ. Samples Collected or
o «o v O A* Lithologic Description Other Tests Performed .

— 30

—35

— 40

16.5-19.5' - Sample. Recovered 3.0/3.0' = 100%.
CLAYEY SAND/SANDY CLAY: moderate yellowish brown
(10YR 5/4) to dusky yellowish brown (10YR 2/2);
occasional quartzite cobbles; sand 3.5-4.0 §;
trace caliche; subrounded; sand/gravel lens at
17.31; damp.

19.5-22.0' - Semple. Recovered 2.6/2.5' = 104%.
19.5-20.0': same as above.

ARAPAHOE FORMATION

20.0-22.0': CLAYSTONE: light olive gray (5Y 5/2)
with dark yellowish orange (10YR 6/6) stains;

nodules dusky red (10YR 2/2); trace fine-grained
sand; weathered; trace caliche; dry to slightly

damp.

22.0-25.5' - San'ple. Recovered 3.4/3.5' = 97X,
CLAYSTONE: l\ght olive gray (5Y 5/2); with tight
brown (5YR 5/6) stains and dusky red (10YR 2/2)
iron nodules; trace caliche; trace very
fine-grained sand (3.5-4.0 8); weathered; dry.

18.95-20.0': Contact
Sample: BH108720CT.

20.0': Field Screening
Sempte: HNu=0.4; OVA=0.0.

23.0-25.4': Bedrock Sample:
8H108723BR.

TOTAL DEPTH: 25+

259/

Page 2 of 2
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881 HILLSIDE BOREHOLE SAMPLES
GC/NS DATA SUMMARY
Volatile HAZARDOUS SUBSTANCE LIST COMPOUNDS

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

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

Sample Information

RFW Batch ID:
Custoaer ID:
Matrix:

Units:

Dilution Factor:

8705-057-0050
BHO7870510

Soil
UG/KG
1.0

8705-057-0070
8HO78705CT
Soil

UG/KG

1.0

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

Surrogate Recovery

Toluene-d8:
8romofluorobenzene:
1,2-Dichloroethane-d4:

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

fAnalytes

Chloromethane.......covveviuvienne
Bromomethane.......viviiiiinninenns
Vinyl Chloride......ooovvininninns.
Chloroethane......coovveiennnnns,
Methylene Chloride............... .
Acetone................es Ceteseeens
Carbon Disulfide......... FEIOT
1,1-0ichloroethene........ rereenae
{,1-Dichloroethane........ S eeeeeas
Trans-1,2-Dichloroethene...........
Chlorofora. . veeveiiiiniinnninennes,
1,2-Dichloroethane..........ocven..
2-BULaNONe. t ettt ees
1,1,1-Trichloroethane..............
Carbon Tetrachloride...............
Vinyl Acetate..coveiirivninnninnnss
Bromodichlorosethane...............
1,2-Dichloropropang.....covuevenen.
Trans-1,3-Dichlorepropene..........
Trichloroethene........... Ceeineaa.

1,1,2-Trichloroethane..............
Benzene......... ferererrereceiennae
cis-1,3-Dichloropropene............
2-Chloroethylvinylether............
Bromoform. .. veviiiiiiiieninneenas
4-Methyl-2-pentanone...............
2-HEXANONE. ..t ir it niens

1,1,2,2-Tetrachloroethane..........
TOJUBRE. vttt it ii i,

Ethylbenzene........covvvvvnvennns

Styrene. ..o e
Total Xylenes................. e

Hodifiers: UzAnalyzed, not detected.

JzPresent below detection limit.

8705-051-012 8705-051-011
8H068726CT 8H0687308R
Soil Soil
ue/X6 : UG/XG
1 1
100 % 101 %
101 § 100 %
110 § 104 %
10 U 10V
10V 10U
10 U 10V
10 U 0 v
83 )
110 8 - 180 8
5 U 5 U
s v SV
S U S5V
s v 5 U
5 U SV
S U SV
10V 10 U
5 U S U
S U 5 U
10 U 10V
S U sV
5 U 5 U
5 U 54
5V S U
5 U S U
U - 5
5 U 50
5 U S U
6 U 10U
S5V S v
10V 10U
10 v 10 v
5 U 5 U
S U 5 U
SV S U
5V 5V
SV 5 U
50 5V
5 U 5 VU

BzPresent in blank.

CCCCcCc o cC oo oo cC o ac

O Cc Ccc o cacacacacaacaacacaaca-c

NSzNot spiked.

wn

=4

[ =]
CcacaccacmooocCccoCaccac

(¥,
>
o
 CcCCCccc Cc o ac acac acocc o accCcoaacac

{:Percent recovery.
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881 HILLSIDE BOREHOLE SAMPLES
GC/NS DATA SUMNARY
Yolatile HAZARDOUS SUBSTANCE LIST COMPOUNDS

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

----------------------------------------------------------------------------------------------------------------------------------

Sanple Information

RFW Batch ID: 8705-057-0010 8705-057-0090 8705-057-0030 8706-014-0030
Customer ID: BRO787088R 8H07871013 BHO78T1OWS 8H08870007
Matrix: Soil Soil Soil 501l
Units: UG/x6 UG/x6 UG/XG UG/KG
Dilution Factor: 1.0 1.0 1.0 5.0
Surrogate Recovery
Toluene-d8: 99 % 101 % 101 % 102 %
Bromofluorobenzene: 99 % : 100 % 100 % 100 %
1,2-Dichloroethane-dd4: 102 § 101 % 100 § 109 %
Analytes
Chloromethane.......cvevvvvnennnen. 10.00 U 10.00 U 10.00 U 50.00 UV
BroaoBEthane. . oovieeiniennnninsns 10,00 U 10.00 U 10.00 U 50.00 U
Vinyl Chloride....ccvvvnvvnnnn.... 10,00 U 10,00 U 10.00 U 50.00 U
Chloroethane......... Cieecirenreaas 10.00 U 10.00 U 10.00 U 50.00 U
Nethylene Chloride................. 590 8 130 8 49 8 32 8
ACBLONB. e et ireiivinienrnacanreanans 100 8 270 8 38 I8 39 I8
Carbon Oisulfide....., ............. 500 U 5.00 ¥ 5.00 U 25.00 U
i,1-Dichloraethene................. 5.00 U 5.00 U 5.00 U 25.00 Y
1,1-Dichloroethane........covvvee. “5.00 U 5.00 VU 5.00 U 25.00 U
Trans-1,2-Dichloroethene........... 5.00 U 5.00 U 5.00 VU 25.00 U
Chloroform...cverieriiiiiennnnnnn. ’ 5.00 V .00 U 5.00 U 25,00 U
1,2-Dichloroethane................. 5.00 U 5.00 U 5.00 U 25.00 U
2-BULANONE. ot verreeeeeniieniiens 66 213 130 337
{,1,1-Trichloroethane.............. 5.00 U 5.00 U 5.00 U 25.00 U
Carbon Tetrachloride............... 5.00 U 5.00 U 5.00 U 25.00 U
Vinyl Acetate...ovvvviiviinnnnnnens 10.00 U 10.00 U 10.00 U 50.00 U
8romodichloromethane............... 5.00 U 5,00 U 5.00 U 25,00 U
1,2-Dichloropropane.....ccovvevnnn. 5.00 U 5.00 U S.00 U 25.00 U
Trans-1,3-Dichloropropene.......... 5.00 U 5.00 U 5.00 U 25.00 U
Trichlaroethene........oovvunennnns 5.00 U 5.00 U 5.00 v 25,00 V
Dibromochloromethane............... 5.00 U 5.00 U 5.00 U 25.00 U
1,1,2-Trichloroethane.............. 5.00- U -5.00 U 5.00 U 25.00 ¥
Benzene...... v aeeerrieteinensens 5.00 U 5.00 U 5.00 U 25.00 VU
¢is-1,3-Dichloropropene............ .00 U 5.00 U 5.00 U 25.00 U
2-Chloroethylvinylether............ 10.00 UV 10.00 U 10.00 U 50.00 UV
Bromoform..c.vviiiiiiiiiiiiiis 5.00 U 5.00 U 5.00 ¥ 25.00 U
d-Nethyl-2-pentanone............... 10.00 U 10,00 U 10.00 U 50.00 U
2-Hexanone........ e 10.00 U 10.00 U 10.00 U 50.00 U
Tetrachloroethene.................. ‘ 5.00 U 5.00 U 5.00 U 25.00 U
1,1,2,2-Tetrachloroethane.......... 5.00 U 5.00 U 5.00 U 25.00 U
TolUene. it 5.00 Y 500 U 5.00 U 25.00 U
Chlorobenzene.....ovvvvueinvnrvunes 5.00 U 5.00 U 5.00 U 25.00
Ethylbenzene......ovvevvinniinn. 5.00 U 5.00 U 5.00 U 25.00 U
1A 11T, 5.00 U 5.00 U 5.00 U 25.00 U
Total Xylenes...oovvvinivnininnnns 5.00 U 5.00 U 5.00 U 25.00 U

Modifiers: UzAnalyzed, not detected. J:zPresent below detection limit. B:Present in blank. NS:zHot spiked. $:Percent recavery.




881 HILLSIDE BOREHOLE SAMPLES
. GC/MS DATA SUMMARY
Volatile HAZARDOUS SUBSTANCE LIST COMPOUNDS

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

----------------------------------------------------------------------------------------------------------------------------------

Sample Information

RFW Batch 1D: 3122-471-009 8706-002-0010 8706-005-0050 8706-005-0030
Custoaer ID: BHO98711CT BHO98714BR ~ BH10870010 BH10871020
Matrix: Soil Soil Soil Soil
Units: U6/x6 ug/xe Ue/X6 UG/XG

0ilution Factor: | 1.0 1.0 1.0 .

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

Surrogate Recovery

Toluene-d8: 100 § 103 % 99 % 101 %

Broaofluorobenzene: % 106 % 97 % 98 3
g 1,2-Dichloroethane-d4: 92 % 104 % 105 % 106 %
é Analytes
A Chloromethane....occvvveivnnencnnns 10 U 10.00 U 10.00 U 10.00 U
! Bromomethane.........c.oeuuruuenee. 10 10.00 U 10.00 U 10.00 U
Vinyl Chloride......ovevvuvnnnnnnes 10 U 10.00 U 10.00 U 10.00 U
ﬁ Chloroethant..eeereeeerrernsncanens 10 U 10.00 V 10.00 U 10,00 U
! Hethylene Chloride........cvue..... 11.9 39 8 29 8 46 B
: e 4, 14.7 280 8 50 J8 100 8
E Carbon Disulfide...........cvuunnn. 5 U 5.00 U 5.00 U 5.00 U
1,1-Dichlorcethene.......cc.vveeen. 5 5.00 U 5.00 V 5.00 U
1,1-Dichloroethane......ccvuuvness 50 5,00 U 5.00 U $.00 U
E Trans-1,2-Dichloroethene........... s 5.00 U 5.00 U 5.00 U
Chloroform..cuvnereinininininnnns S U 5.00 U 5.00 U 5.00 VU
1,2-Dichloroethane........c.vvvue.. S U 5.00 U 5.00 U §5.00 U
2-Butanone...cciiiiiiiii e s 10 U 130 10.00 U 10.00 U
% 1,1,1-Trichloroethane.............. 5 U 5.00 U 5.00 U 5.00 U
Carbon Tetrachloride............... SV 5.00 U 5.00 U 5.00 U
Yinyl Acetate.....oiviiiniininnnss 10 U 10.00 U 10.00 U 10.00 U
g Brogodichloromethane............... SV 5.00 U 5.00 U 5.00 U
1,2-Dichloropropang.....ccoevuueen. 50 S.00 U 5.00 U 5.00 U
! Trans-1,3-Dichloropropene.......... 50 5.00 U 5.00 U 5.00 U
Trichloroethens.........covvvnnns. 5V 5.00 U 5.00 U 5.00 U
% Oibromochloromethane............... 54 5.00 U 5.00 v 5.00 U
; 1,1,2-Trichloroethane.............. .U _5.00 U 5.00 U 5.00 U
' Benzene...... PO e 50 5.00 U 5.00 U 5.00 U
g cis-1,3-Dichloropropene............ 5 5.00 U 5.00 V 5.00 U
2-Chloroethylvinylether............ 10 U 10.00 U 10.00 VU 10.00 U
Bronoform....ouviiiiiiiiniiiinnnens 5 U 5.00 U 5.00 U 5.00 U
4-Hethyl-2-pentanone............... 10 U 10.00 U 10.00 U 10.00 U
2oHEXENONR. v tvir e inreiiananes 10y 10.00 U 10.00 U 10.00 U
Tetrachloroethene.................. S U 5.00 U §.00 U 5.00 U
1,1,2,2-Tetrachloroethane.......... NR 5.00 U 5.00 U 5.00 U
g Toduene. . oovv it S U 5.00 U 5.00 U 5.00 VU
Chlorobenzene........ccovevvnvnann, SV 5.00 VU 5.00 U 5.00 U
Ethylbenzene.........ccovvvnene.... 5V 5.00 U 5.00 U 5.00 U
g SEYTENR. v eeesseeeseeeein s 5 4 5.00 U 5.00 U 5.00 U
Total Xylenes........cooivuvnnne.. S U 5,00 U 5.00 U 5,00 U

Modifiers: UzAnalyzed, not detected. J:Present below detection limit. B8:zPresent in blank. NS:=Not spiked. %:zPercent recovery.
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881 RILLSIDE BORENOLE SAMPLES

GC/NS DATA SUMMARY

Volatile HAZARDOUS SUBSTANCE LIST COMPOUNDS -

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

----------------------------------------------------------------------------------------------------------------------------------

Saaple Information

RFW Batch 1D:
Custoner I0:
Natrix:

Units:

Dilution Factor:

8706-005-0070

8706-005-0010

8706-010-0050
BH11870010
Soil

UG/X6

5.0

8706-010-0010
BH118711CT
Soil

UG/KG

5.0

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

Surrogate Recovery

Toluene-d8:
8romofluorobenzene:
1,2-Dichloroethane-d4:

----------------------------------------------------------------------------------------------------------------------------------

Nethylene Chloride........covununt,
ACBEONE. e vrreiiirerrrinnnereans ees

1,1-Dichlaroethene..c.covuvennnnn..
1,1-Dichloroethane.................
Trans-1,2-Dichloroethene...........
Chlorofore.....oevvenvenene. leeees
1,2-Dichloroethane.......ovuv....n.
2-BULaNONE. .iettvir i ieeraeas
1,1,1-Trichloroethang....ccvuun....
Carbon Tetrachloride........ovvuen.
Vinyl Acetate.....cvviviiiniiannns
Bromodichloromethane...............
1,2-0ichloropropane......c.ccve..n..
Trans-1,3-Dichloropropene..........
Trichloroethene....covvevenvvnnnnss

1,1,2-Trichloroethang...........;;. :

-1 T4 T
cis-1,3-Dichloropropene............
2-Chloroethylvinylether............
Bromoforf......ovviviiiiiiiennnen
4-Methyl-2-pentancne...............
2-HEXANONE. .. evivi it

1,1,2,2-Tetrachlorcethane..........
TOLUBMB. et i

Ethylbenzene.......covvveveinnant..

Styrene .
Total Xylenes........ooovuveniinens

Modifiers: U:zAnalyzed, not detected.

BH108720CT BH1087238R
Soil Soil
Ue/X6 UG/X6
1.0 1.0
98 % 99 %
97 % 96 %
102 % 102 %
10.00 U 10.00
10.00 U 10.00
10.00 U 10.00
10.00 U 10.00
36 8 26
150 8 130
5.00 U 5.00
5.00 U 5.00
5.00 U 5.00
5.00 V 5.00
5.00 U 5.00
5.00 V 5.00
10.00 U 10.00
5.00 U 5.00
5.00 U 5.00
10.00 U 10.00
5.00 U 5.00
5.00 U 5.00
5.00 U 5.00
$.00 U 5.00
5.00 U 5.00
$.00- U° -5.00
5.00 U 5.00
5.00 U 5.00
10.00 U 10.00
5.00 U 5.00
10.00 V 10.00
10.00 U 10.00
5.00 U 5.00
5.00 U 5.00
5.00 U 5.00
5.00 V 5.00
5.00 U 5.00
$.00 U 5.00
5.00 U 5.00

JzPresent below detection limit.

B=Present in blank.

C C Cc Cc OO Cc O CCc O c c OCccCcaccacacCacacacacccC o meeCcCe e

[t
w
<>
<
C C O C CcCc o C ccacac accCacCcacCtcCccCacCcCoccCacCeao™moom-ccocoocc

NSzNot spiked.

»>
o
<
o

{:Percent recovery.




881 HILLSIDE BOREHOLE SAMPLES

a . GC/MS DATA SUMMARY
Volatile HAZARDOUS SUBSTANCE LIST COMPOUNOS
% RFW Batch Number: Client: ROCXWELL (ROCKY FLATS) Page: 1]
- Sasple Information
g RFW Batch ID: 8706-010-0030 8705-059-0010 8705-05%9-0030 8706-004-0010
Custoser ID: BH118714WT BH128702CT BH1287058R 8H13870010
Matrix: Soil Soil Soil Soil
% Units: UG/X6 U6/Xe UG/XG UG/XG
Dilution Factor: 5.0 1.0 1.0 1.0
E Surrogate Recovery
Toluene-ds: 102 % 101 % 100 % 98 %
Brosofluorobenzene: 99 % 94 % 96 % 101 %
g 1,2-Dichloroethane-dé: 107 % 98 % 96 % 105 §
L ceceeecmmmecamescseeesceemcectacescemsmeessecetesmcamecsiecmescescaeaceeasemesenesacccecneecaesaeceeseceececneacceeeeamcossasenss
| Analytes
g Ch"laromethane ...................... 50.00 U 10.00 U 10.00 U 10.00 U
| Bronomethane. ...ueeiiiieeniniennnns 50.00 U 10.00 U 10,00 U 10.00 U
! Vinyl Chloride..c.ovvivnnennnnnne. 50.00 U 10.00 U 10.00 U 10.00 - Y
§ Chloroethane.....oveeevneneensanns ' 50.00 U 10.00 U 10.00 U 10.00 U
| Nethylene Chloride.........oveen.... 66 8 130 8 130 8 27 8
i BEBLONB. ovvvrrnrrennrrnnarernennnn 160 8 85 8 66 8 15 I8
% Carbon Disulfide.........ovvuunnn. 25.00 U 5.00 U 5.00 U 5.00 U
1,1-Dichloroethene....covvvvnnnnnn. 25.00 U 5.00 U 5.00 U 5.00 U
[ 1,1-Dichloroethane.......cvueveenn. 25.00 U 5.00 U 5.00 U 5.00 V
g Trans-1,2-Dichloroethene........... 25.00 U 5.00 U 5.00 U 5.00 U
} Chloroform, .veiviiiniininniirnnnnss 25.00 U 5.00 U 5.00 VU 5.00 U
‘ 1,2-0ichlaroethane......covuennnn. 25.00 U 5.00 U 5.00 V 5.00 U
k PAd- T LT 1] T- S 5¢.00 U 371 21 1 10.00 VU
g 1,1,1-Trichloroethane....... reenes 25.00 U 5.00 U 5.00 U 5.00 U
i Carbon Tetrachloride............... 25.00 U 5.00 U 5.00 U 5.00 U
: Vinyl Acetate....cceviivniinnnnanns 50.00 U 10.00 U 10.00 U 10.00 U
f Bromodichloroaethane. .............. 25.00 U 5.00 U 5.00 U 5.00 U
/ 1,2-Dichloropropane...c.ccvvvnene.. o 25,00 U 5.00 U 5.00 V 5.00 U
i Trans-1,3-Dichloropropene. ......... 25,00 U 5.00 U 5.00 U 5.00 U
g Trichloroethene,......... reeeenes © 25000 U 5.00 U 5.00 U 5.00 U
1 Dibromochloromethane............... 25.00 U 5.00 U 5.00 4 5.00 U
' 1,1,2-Trichloroethane.............. 25.00- U --5.00 U 5.00 U 5.00 U
BENZENE. .. uvinrrnnnn., e ©25.00 U 5.00 U 5.00 U 5.00 U
g cis-1,3-Dichloropropene............ 25.00 U 5.00 U 5.00 U 5.00 U
2-Chloroethylvinylether............ 50.00 V 10.00 U 10.00 VU 10.00 U
BrON0fOrB..eresernannens o ereneens 25.00 U 5.00 U 5.00 U 5.00 U
g 4-Kethyl-2-pentanone............... 50.00 U 10.00 U 10.00 U 10.00 U
j 2-HEXANONE. .o\ vere i enaeaenennns 50.00 U 10.00 U 10.00 U 10.00 U
Tetrachloroethene.........c.ovve.en. 25.00 U 19 7 5.00 U 5.00 U
1,1,2,2-Tetrachloroethane.......... 25.00 V 5.00 U 5.00 U 5.00 U
g TOIUBAB. e i et ie v et ieraenes 25.00 U 5.00 U 5.00 U 5.00 U
Chlorobenzene......ccovvveenvnnnnn. . 25.00 U 5.00 U 5.00 v 5.00 U
Ethylben.zene ....................... 25.00 U 5.00 V 5.00 VU 5.00 U
§ Shyrene. i e, 25.00 U 5.00 U 5.00 U 5.00. 4
' Total Xylenes.....oovvvvivnunvnnnns 25.00 U 5.00 U 5.00 U 5.00 U

o

todifiers: UzAnalyzed, not detected. J:zPresent below detection limit. 8:Present in blank. XS=Not spiked. %:Percent recovery.

J—
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881 HILLSIDE BOREHOLE SAMPLES
GC/MS DATA SUMMARY
Volatile HAZARDOUS SUBSTANCE LIST COMPOUNDS

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

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

Sample Information

RFW Batch ID: 3122-471-004 8706-004-0030 3122-471-003 3122-471-007

Custoaer ID: BH138711CT BH1387148R BH148206CT 8H148703W1
Hatrix: Soil Soil Soil S0il
Units: UG/XG UG/KG UG/KG UG/Kke
Dilution Factor: I 1.0 1 1
Surrogate Recovery
Toluene-d8: 103 % 102 % 116 % 95 %
8ronofluorobenzene: 101% 98 % 112 % 86 %
1,2-Dichloroethane-d4: 93 % 106 % 98 § 102 %
Analytes
Chloromethane.......ceeevvvnnnnnnns 10 0 10.00 U 10 v o v
Bromomethane......cveevvviniinennns 10 UV 10.00 U 10 v 10 U
vinyl Chloride......oovvvenvnnnnnn. 10U 10.060 U 10 U 10 v
Chloroethane...i.ovvuviecreniannn. o 10V 10.00 V 10V 10V
Methylens Chloride......n.ouvvenen. 21.9 46 8 21.1 46.9
ACELONE. . veeeinranienrnccenunannnns 22 280 8 84.6 47.8
Carbon Disulfide......... reeeeees 5 U 5.00 U s v 5 U
1,1-Dichloroethene. ....cvvuunnnnnn. 5 U 5.00 U 5 U 5 U
1,i-Dichloroethane......ovuuuenenn. , 5V 5.00 U 5.0 5 U
Trans-1,2-Dichloroethene........... S v 5.00 U 5 U 5V
Chloroform..oveerenveeevniniinnnns 5 U 5.00 U 5 U 5 U
1,2-Dichloroethane.........covennn 54 5.00 U 5V s U
2-BULanOne. .ttt 10 U 10.00 U 10V 10 U
I,1,I-Trichloroethane........vv.... s 5.00 U SV 5 U
Carbon Tetrachloride............... 5 v 5.00 U 5 U 5. U
Vinyl Acetate..vveeneirnrniinnens 10 U 10,00 U 10 v 10U
8roaodichlorosethane............... SV S.00 U s U sV
1,2-Dichloropropane...coeevuvrnunns SV 5.00 U 5 U S U
Trans-1,3-Dichloropropene.......... S U 5.00 U 5 U 5 U
Trichlorcethene......cooeviviiennnns S 5.00 U S S U
Dibromochlorosethane............... 5V 5.00 Y 5 U 5 U
1,1,2-Trichloroethane.......u.. ... L] -5.00 U 50 5V
BENZBNE. it ittt 5 5.00 U 5V LR
cis-1,3-Dichloropropene............ SV 5.00 U S U 5 U
2-Chloroethylvinylether........... a 10 v 10.00 v 10 U 10V
BromOfOrE. e ieri it ean SV 5.00 U S v 5 U
4-Methyl-2-pentanone.......c.o.n... 10U 10.00 U 10V 10 U
2-HeXanOoNe. ... vviiiiiiiiriiieanens 10 U 10.00 VU 10 U 10 U
Tetrachloroethene..........covvuenn 5V 5.00 U 5 U S5 U
1,1,2,2-Tetrachloroethane.......... AR 5.00 U AR iR
L LT - S U 5.00 U 5V 5V
Chlorobenzene.....oovvvenennnnnnen SV 5.00 VU 5 U s U
Ethylbenzene.....ocovvvvivnninennn S 5.00 U 5 U 5 U
yreNe. e S U 5.00 U S U L
Total Xylenes....ooevvieeeniennnn 5 U 5.00 U 5V 5V

Modifiers: UzAnalyzed, not detected. J:zPresent below detection limit. B=Present in blank. KNS:=Not spiked. $%:Percent recovery.
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881 HILLSIDE BOREHOLE SAMPLES
6C/HS DATA SUMMARY

ZARDOUS SUBSTANCE LIST COMPOUNDS

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

Sample Inforsation

RFW Batch ID:

8705-051-009

8705-051-011

§705-051-010

D L L T T T T L 2 Y

8705-057-~0050

Custoaer ID: 8H06871020 BHO48T726CT 8H0687308R 8K07870510
Hatrix: S0il Soil Soil Soil
Units: UG/KG Us/ K6 U6/ %G UG/KG
Dilution Factor: | 1 1 1.0
Surrogate Recovery
2-Fluorophenol: 101 % 9% % 97 % 84 %
Phenol-d5: 99 % 92 % 99 % 80 %
2,4,6-8r3-Phenol: 134 % 126 % 140 % 86 %
Nitrobenzene-ds: 90 % 18 % 84 % 3%
2-Fluorobiphenyl: 109 & 98 % 106 % 74 %
p-Terphenyl-dld4: 79 % 70 % 72°% 4 %
Analytes
Phenol...... reeaena PP 10U 10. U 10 U 330,00 U
bis{2-Chloroethyl)Ether............ 10 v 10 ¥ 10 v 330.00 U
2-Chlorophenol......ocvvvenennnnnes 10 U 10U 10 Vv 330.00 U
1,3-Dichlorobenzene....ccvvvvvvunes 10y 10V 10 v 330.00 U
1,4-Dichlorobenzene......cvvuvvunnn. v 10 U 10V 330.00 U
8enzyl Alcohol........ bevrirareenas 100 10V “10 U 330.00 U
1,2-Dichlorobenzene........ovuen.n. v 10V 10.U 330.00 V
2-Hethylphenol...vovvuviviieninnnns 10 10U 0 uv 330,00 U
bis(2-Chloroisopropyl)tther........ 10V 10V 10U 330.00 U
d-Hethylphenol.......oovvviininnnn. 10V 10 U 10 330.00 U
K-Kitreso~di-n-propylamine......... 10V 0 v 10 U 330.00 U
Hexachloroethane. ...o.uvuvesnnnn. 10 v 10V 10U 330.00 U
Nitrobenzene.....oovvvevireninenss 10 v 04u 10V 330.00 U
Isophorong,........u.. e ienieane 10 U JU 10 U 330.00 U
2-Nitrophenol....vovviiinvinnnnnen. 10 U JUN 10 U 330.00 U
2,4-Dimethylphenol....ovviennan. 0 v 10V 10UV 330.00 U
Benzoic Acid................ eenee S0 U 0 U 50 U 1600.00 V
bis{2-Chloroethoxy)Hethane......... 10V 10U 0 v 330.00 U
2,4-Dichlorophenol............cvet 10V 10 v 10 v 330.00 U
1,2,4-Trichlorobenzene............. 04 - =10V 10 v 330.00 U
Naphthalene, ..o iuvesvineernnnnnnns 10 v 100U 10V 330,00 U
§-Chloroaniline........covvevnvens. 10 ¥ 10 v 10U 330.00 U
Hexachlororbutadiene............... 10 U 10U 10 330,00 V
4{-Chloro-3-nethylphenol............ 10 v 10V 10 U 330.00 U
2-Hethylnaphthalene................ 10U 10V 10 v 330.00 U
Hexachlorocyclopentadiene.......... 10 U 0 U 10 U 330.00 U
2,4,6-Trichlorophenol.........vve.. 10U 10 V. 10 VU 330.00 U
2,4,5-Trichlorophenol,............. S0 U 50U S0 U 1600.00 U
2-Chloronaphthalene................ 10 v 10.v 10U 330.00 U
2-Nitroaniline..................... 50 U 500 50 U 1600.00 U
Dimethyl Phthalate................. 10 U 10 U 10 U 330.00 U
Acenaphthyleme............cc.iat 10 v 10V 10V 330.00 U
J-Nitroaniline..........ovvvenens, 50 U 50 Y 50 U 1600.00 U

¥oditiers: UzAnalyzed, not detected.

JzPresent below detection limit.

B=Present in blank.

NS=Not spiked.

$=Percent recovery.




881 RILLSIDE BOREHOLE SAMPLES
GC/MS DATA SUMMARY
Semivolatile HAZARDOUS SUBSTANCE -LIST COMPOUNDS

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

RFH Batch Number:

Client: ROCKWELL (ROCKY FLATS)

Saaple Information

RFW Batch ID:

8705-051-009

§705-051-011

8705-051-010

Customer ID: 8H06871020 BHO68726CT BHO687308R
Matrix: Soil Soil Soil
- Units: UG/KE U6/ K6 Ue/Xe
a Dilution Factor: 1 1 !
_ Analytes
a Acenaphthene.........oviiiinnnns 100 10V 10U
2,4-Dinitrophenol..c..cvivninnnn.. 50 U S0 U 0 U
4-Nitrophenol.....cvvvviivennnnnn. 50 U 50 U 5 U
g DIbENZOfUran . e ieieeinenearcnnrnns 10U 10 U 10 U
2,4-Dinitrotoluene........vcuunen. 10 U 10 U 10 U
2,6-Dinitrotoluene....cvivennnnnne. 10U 10 U v
Ei Diethylphthalate. . ...o.uvevnenne.. 10U 10V 10U
&8 {-Chlorophenyl-phenylether......... 10V 10V 100
I 3 1T - T P 10 U 10 v 0y
d-Nitroaniline....vvvvvevenvnnnnens 50 U 5 U 50 U
E d,6-Dinitro-2-methylphenol......... 50 U 56 U 50 U
 K-Nitrosediphenylasine............. 0V 10U 10V
4-8ronophenyl-phenylether.......... 10 4 v 10U
% Hexachlorobenzene..vvveeiireunevnns 10\ 10 U 10y
Pentachlorophenol.....:..oouvvvnnn. . 50 U 50 U 50 V
] Phenanthrene....covvveviiiiniinnnn, 6 v 10U 10 U
Egi ANERFACENE, ...t ieneianness 100 10 U 10 v
di-n-Sutyl Phthalate............... 10 U 10 U 10 v
Fluoranthene.......oovvvvvninnnn.. 10 U 10U 10U
PYIBMR. e rre i rirreerienenenns 10 U 10 v 10V
E Butyl Benzyl Phthalate............. 10 U 10 U 10U
3,3'-dichlorobenzidine............. 20 V.- 2 U 20U
genzo{a)Anthracene...........ouvee. 10 U 10 U 10 U
% bis(2-Ethylhexyl)Phthalats......... 1100 8 510 B 1200 8
T YSBAB. s et ievensernernnanannns 10V 10 ¢ 10 v
di-n-0ctyl Phthalate............... 10 \u 10U 0 v
Benzo{b)Fluoranthene............... 10U 10U 10V
E 8enzo(k)Fluoranthene............... 10V 10V 10V
. Benzo{a)Pyrene.......cviieiiiiinans 109 - -0 v 10V
Indeno(1,2,3-cd)Pyrene............. 10 U 10 U 10 v
E Dibenz{a,h}Anthracene.............. 10 U 6 v v
Benzo{g,h,1)Perylene......cuvvenn.. 100V 10 U 10V

Hodifiers: UzAnalyzed,

not detected.

J:Present below detection limit.

8:Present in blank,

NS:zNot spiked.

8705-057-0050
BHO7870510
Soil.

UG/XG

1.0

330.00
1600.00
1600.00

330.00

330.00

330.00

330.00

330.00

330.00
1600.00
1600.00
1600.00

330.00

330.00
1600.00

330.00

330.00

330.00

330.00

330.00

330.00

660.00

330.00
3200.00

330.00

330.00

330.00

330.00

330.00 -

330.00

330,00

330.00

T cCcCcCcacoc o coaocacccecc Cﬁ S a

cCCccacaacac

Y:Percent recovery.
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881 HILLSIDE BOREHOLE SAMPLES
GC/MS DATA SUNHARY
Semivolatile HAZARDOUS SUBSTANCE LIST COMPOUNDS

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

RF¥ Batch Nuaber:

Client: ROCKWELL (ROCXY FLATS)

enean ceamcsmaane

Saeple Inforaation

RFW Batch ID:

8705-057-0070 8705-057-0010

8705-057-0050

8705-057-0030

Hodifiers: UzAnalyzed, not detected.

Customer ID: BHO78705CT 8HO787088R 8HO7871013 8HO78710WS
Matrix: Soil Soil Soil Soil
Units: UG/ X8 UG/ X6 UG/K6 UG/ X6
Dilution Factor: 1.0 1.0 1.0 1.0
Surrogate Recovery

2-Fluorophenol: 89 & 173 81 % 84 ¢

Phenol-dS: B2 % 7% 17 % 80 %

2,4,6-8r3-Phenol: 92 % 8t % 79 % 86 %

Nitrobenzene-ds: 8l % 17 % 12 % 18 %

2-Fluorobiphenyl: 78 % 67 % 1% 5%

p-Terphenyl-di4: R 58 % 63 % 66 %

Analytes.
T ) DN - 330.00 U 330,00 U 330,00 U 330.00 U
bis{2-Chloroethyl)Ether............ 330.00 U 336,00 U 330.00 U 330.00 U
2-Chlorophemol......ovvvivvennnnnn. 330.00 U 330.00 U 330.00 U 330.00 U
1,3-Dichlorobenzene.....covvuevenn. 330.00 U 330.00 U 330.00 U 330.00 V
1,4-Dichlorobenzene.......ovuvnen.. 330.00 U 330.00 U 330.00 U 330,00 U
Benzyl Alcohol........ Ceetaeneeenen 330.00 U 330,00 U 330.00 U 330:00 V
1,2-Dichlorobenzene................ 330.00 U 330.00 U 330.00 U 330.00 U
2-Methylpherol......ovvvivnennnts 330.00 U 330.00 U 330.00 U 330,00 Y
bis{2-Chloroisopropyl)Ether........ 330.00 U 330.00 Y 330.00 U 330,00 U
d=Nethylphenol......ovevivvnvnnnt. 330.00 V 330.00 U 330.00 U 330.00 U
N-Nitroso-di-n-propylamine......... 330.00 V 330.00 U 330.00 U 330.00 U
Hexachloroethame.......ovvvivnunnn. 330.00 U 330,00 U 330.00 U 330,00 U
Hitrobenzene.......ovvvvvrivnennnnn 330.00 U 330.00 U 330.00 U 330,00 U
L LT TN 330.00 U 330.00 U 330.00 U 330.00 U
2-Nitrophenol.....ovevvvinnnnnnnn.. 330.00 VU 330.00 U 330.00 U 330,00 U
2,4-Dimethylphenol.....ovviiininn, 330.00 VU 330.00 U 330.00 V 330,00 U
8enzoic fAcid....ovvviiiiiiiennnnns. 1600.00 U 1600.00 U 1600.00 U 1600.00 U
.bis(2~Chloroethoxy)tethane......... 330.00 -V 330.00 U 330.00 V 330.00 U
2,4-Dichlorophenol.....cvoinnnnn.. 330.00 U 330.00 U 330.00 U 330,00 U
1,2,4~Trichlorobenzene............. 330.00 ¥ 330.00 U . 330.00 U 330.00 U
Naphthalene,...... S .. 330.00 U 330.00 U 330.00 VU 330,00 U
é-Chloroaniline,........covvvinnnn, 330.00 U 330.00 U 330.00 U 330,00 V
Hexachlororbutadiene............... 330.00 U 330.00 U 330.00 Y 330.00 U
{-Chloro-3-methylphenol............ 330.00 U 330,00 U 330.00 U 330,00 U
2-Methylnaphthalene...........vutn. 330.00 U 330,00 V 330.00 U 330,00 U
Hexachlorocyclopentadiene.......... 330.00 U 330.00 U 330.00 U 330.00 U
2,4,6~Trichlorophenol.............. 330.00 U 330.00 U 330.00 U 330,00 U
2,4,5+Trichlorophenol.............. 1600.00 U 1600.00 U 1600.00 Y 1600.00 U
2-Chloronaphthalene................ 330.00 U 330,00 U 330.00 U 330,00 U
2-Nitroaniline...... e, 1600.00 Y 1600.00 U 1600.00 U 1600.00 U
Disethyl Phthalate................. 330.00 U 330.00 U 330.00 U 330,00 U
Acenaphthylene..........oviiinints. 330.00 V 330.00 U 330.00 U 330.00 U
S-Nitroaniline.......ovvvvnnnnn.. 1600.00 VU 1600.00 VU 1600.00 U 1600.00 VU
J=Present below detection limit. B:Present in blank. NS:Not spiked. s:=Percent recovery.




v T 881 HILLSIDE BOREHOLE SAMPLES
GC/MS DATA SUNMARY
E Seaivolatile HAZARDOUS SUBSTANCE LIST COMPOUNDS
RFW 8atch Nuaber: Client: ROCKWELL (ROCKY FLATS) Page: 14

{
E Sasple Information »

) RFW Batch ID: 8§705-057-0070 8705-057-0010 8705-057-0090 8705-057-0030
a Customer ID: 8H078705CT BHO787088R 8H07871013 8H078710WS
Hatrix: Soil Soil Soil Soil
Units: Ue/%e UG/Ke UG/KG UG/KG

ﬁ Dilution Factor: 1.0 - 1.0 1.0 1.0

i Analytes

a Acenaphthene.....ovvveveinnvnennnes 330.00 U 330.00 U 330.00 U 330.00 U

, L4-Dinitrophenol...........eilll 1600.00 U 1600.00 U 1600.00 V 1600.00 U

g 4-Hitrophenol.........o.ooiiiill, 1603.00 U 1600.00 V 1600.00 V 1600.00 U
DIbenzofUran. . iviverrinerieniianes 330,00 U 330.00 U 330,00 U 330.00 U
2,4-Dinitrotoluene.....oveveninnnn. 330.00 U 330.00 V 330,00 U 330.00 U
2,6-Dinitrotoluene.........cuv.en.. 330.00 U 330.00 U 330.00 330.00 U
Diethylphthalate................... <. 330,00 U . 330.00 U 330.00 U 330.00 U
4-Chlorophenyl-phenylether......... 330,00 U 330.00 U 330.00 U 330,00 U
FIUOTBRE. v vieeervireenrenronecnnes 330,00 U 330.00 U 330,00 U 330.00 U
-Nitroaniline.......oveivinnnnnnes 1600.00 U 1606.00 V 1600.00 U 1600.00 U
4,6-Dinitro~2-sethylphenol......... 1600.00 U 1600.00 U 1600.00 U 1600.00 U
N-Nitrosodiphenylamine............. 1600.00 Y 1600.00 U 1600.00 U 1600.00 U
4-8rosophenyl-phenylether.......... 330,00 U 330.00 U 330.00 U 330.00 U
Hexachlorobenzene.....covvveenenans 330.00 U 330.00 U 330.00 U 330,00 U
Pentachlorophenol...... Cererernanes 1600.00 U 1600.00 U 1600.00 U 1600.00° V
Bhenanthrent. ..ovviieiiiineniennes 330,00 U 330.00 U 330.00 U 330.00 U
ARERraCEN., . ivevieiernenanrnnnenss 330,00 U 330.00 U 330.00 U . 330,00 U
di-n-Butyl Phthalate............... 330,00 U 330.00 U 330.00 U 330.00 U
Fluoranthene...o.evviinviienennnn. 330,00 U 330.00 U 330.00 U 330.00 U
8 11T 330.00 VU, 330.00- U 330.00 U 330.00 U
Butyl Benzyl Phthalate............. 330,00 U - 330,00 U 330.00 U 330,00 U
3,3"-Dichlorobenzidine............. 660.00 U 660.00 U 660.00 U 660,00 V
Benzo(a)Anthracene......oovvvunen.. 330,00 U 330.00 U 330.00 U 330.00 U
bis(2-Ethylhexyl)Phthalate......... 1300.00 1600.00 2500.00 1100.00
Chrysene...ovverininennenninnn, 330.00 U 330.00 U 330.00 U 330.00 U
di-n-Octyl Phthalate............... 330.00 U 330.00 U 330.00 U 330.00 U
Benzo{b)Fluorantheng............... 330.00 U 330.00 U 330.00 U 330,00 U
8enzo(k)Fluoranthene............... 330.00 U 330.00 U 330.00 U 330.00 U
Benzo{a)Pyrene. . .vrvenenniennninns 33000 ¢ - 330500 U 330.00 U 330.00 U
Indeno(1,2,3-cd)Pyrene............. 330,00 U 330.00 U 330.00 U 330,00 U
Dibenz(a,h)Anthracene.............. 330.00 U 330.00 U 330.00 U 330.00 U
Benzo(g,h,1)Perylene............... 330.00 U 330.00 V 330.00 U 330.00 U

Fodifiers: U:zAnalyzed, not detected. J:Present below detection limit. 8=Present in blank. NS:Not spiked. %:Percent recovery.
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881 HILLSIDE BOREHOLE SAMPLES
GC/MS DATA SUMHARY -
Seaivolatile HAZARDOUS SUBSTANCE LIST COMPOUNDS

L Py . o

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

RFK Batch Nusber: Client: ROCKWELL {ROCKY FLATS) Pags: 17

cwmman- ~ccsasana

Sagple Inforeation

RFW Bateh ID: 8706-002-0030 3122-471-009 8706-002-0020 8706-005-0060
Customer ID: BHO98TO06WT. BHO98711CT 8HO987148R 8110870010
Matrix: Soil Soil Soil Soil
Units: UG/K6 UG/KE UG/ X6 UG/KG
Dilution Factor: 1.0 10 1.0 1.0

P e L L L L L L P P T T T Y

—- -

Surrogate Recovery

2-Fluorophenol: 124 % : 40 % 123 % 108 %

Phenol-d5: 115 % YR 112 % 101 %

2,4,6-8r3-Phenol: 110 % 5% 102 % 96 %

Nitrobenzene-d5: © 109 % 70 % 106 & 90 §

2-Fluorobiphenyl: 98 % 56 % 91% - 85 %

p-Terphenyl-dl4: 109 & 76 % 109 3 83 %

12 R 330.00 U 150 U 330.00 U 330.00 ¥
bis(2-Chloroethyl)Ether............ 330.00 v 150 U 330.00 U 330,00 U
2-Chlorophenol...ovvviievienvnnnnns 330.00 U 200 U 330.00 U 330.00 U
1,3-Dichlorobenzent.........c.n.... 330.00 U 200 U 330.00 Y 330,00 U
1,4-Dichlorobenzene.....c.ovvunnnn. 330.00 U 200 U 330.00 U 330.00 U

8enzyl ALeohol..vvenvreeninennennes 330.00 U NR 330.00 U 330.00 U
1,2-Dichlorobenzene.......ocvuunnn. 330.00 U 200 U 330.00 U 330.00 U
2-Hethylphenol...ovvvevnvnvnnnennn. 330.00 U NR 330,00 U 330.00 U
bis{2-Chloroisopropyl)Ether........ 330.00 V 150 U 330.00 U 330,00 V
d-Hethylphenol...vvuvvvevinnnnnnn.. © 330,00 U NR 330.00 U 330.00 V
K-Nitroso-di-n-propylamine......... 330.00 U 200 U 330,00 U 330,00 U
Hexachloroethane.......ovvevvnvnnes 330.00 U 500. U 330.00 U 330,060 U
Nitrobenzene.....vvvvvevvinenennss 330.00 U 200 U 330,00 U 330.00 V
ISOPROrONE. . veeeerrerenneensnennn 330.00 U 1060 U J30.00 Y 330,00 Y
2-Nitrophenol.....oiveiiiiininennns 330.00 U 400 U 330,00 V 330,00 U
2,4-Disethylphenol......ooveinnnn 330.00 U 400 U 330.00 U 330,00 U
Benzoic ACid....evviineienennnnnes 1600.00 U 1600 U 16060.00 U 1600.00 U
bis{2-Chloroethoxy)Hethane......... 330.00 U 200 U 330.00 U 330.00 U
2,4-Dichlorophenol....c.covuvevennn 330,00 v 400 U 330,00 U 330.00 VU
1,2,4-Trichlorobenzene.......euuunn 330,00 U . ©.300 U 330.00 U 330.00 U
Haphthalene .. ivviiiveienenennennss : 330,00 U 100 U 330,00 U 330.00 U
; {-Chloroaniline......... e 330,00 U NR 330.00 ¥ 330,00 U
Hexachlororbutadiene............... 330.00 U 800 v 330.00 U 330.00 U
4-Chloro-3-methylphenol............ 330.00 v 330 U 330.00 U 330,00 U
2-Methylnaphthalene........vvvvunn. 330,00 U NR 330,00 U 330,00 U
g Hexachlorocyclopentadiene.......... 330.00 U 800 U "330.00 U 330.00 U
: 2,4,6-Trichlorophenol.............. 330.00 U goo v 330.00 U 330.00 U
{ 2,4,5-Trichlorophenol.............. 1600.00 U NR 1600.00 U 1600.00 U
g 2-Chloronaphthalene................ J30.00 ¥ 200 U 330,00 U 330,00 U
; 2-Nitroaniline.........covvninnn.. 1600.00 U NR 1600.00 U 1600.00 U
i Direthyl Phthalate................. 330.00 U 200 U 330.00 U 330.00 U
U 100 U J30.00 U 330,00 U
U NR 1600.00 U 1600.00 U

E Acenaphthylene.......oovuevinnls, 330.00
J-Nitroaniline............c.ovnn.t 1600.00
% Modifiers: UzAnalyzed, not detected. J=Present below detection limit. B8:Present in blank. NS:Not spiked. %=Percent recovery.




: a . . o 881 HILLSIDE BOREHOLE SAMPLES

i GC/MS DATA SUMMARY
5 Seaivolatile HAZARDOUS SUBSTANCE LIST COMPOUNDS
- AF¥ Batch Nusber: Client: ROCKWELL (ROCKY FLATS) . Page: I8
H. Sample Information
' “RFW Batch ID: 8706-002-0030 3122-471-009 8706-002-0020 8706-005-0060
g Custorer ID: 8H098706KT BHO98711CT 8H0987148R 8H10870010
Hatrix: Soil S0il Soil Soil
! Units: UG/K6 UG/KG UG/ K& UG/XG
E Dilution Factor: 1.0 10 1.0 1.0
: Analytes
g fcenaphthene.....cvvvviiiieinnenn, 330.00 U 150 U 330.00 U 330.00 U
‘ 2,4-Dinitrophentl..ccoivvvniinnns.. 1600.00 U 700 U 1600.00 U 1600.00 U
! -Nitrophenol...eveenniiininennene 1600.00 U 350 U 1600.00 U 1600.00 V
% Dibenzofuran......cviviiieiininann, 330.00 U NR U 330.00 U 330.00 v
2,4-Dinitrotoluene..........c.une. 330.00 Y 350 U 330.00 U 330.00 U
i 2,6-Dinitrotoluene........ovevuunn 330.00 U 800 U 330.00 U 330.00 V
' Diethylphthalate...........ccvuve. 330.00 U 28 330.00 U . 330.00 U
5 {-Chlorophenyl-phenylether......... ' 330.00 U 150 U 330,00 U 330.00 v
: Fluorene...... Ceeereereriiiaaas 330.00 U 150 U 330.00 U 330.00 U
L A-Nitroaniline......ieiveiineininas 1600.00 U MRV 1600.00 U 1600.00 U
g 4,6-Dinitro'-2-qneth'y1phenol ......... 1600.00 U NR U 1600.00 U 1600.00 V
: N-Nitrosodiphenylaming............. 1600.00 U 350 U 1600.00 U 1600.00 U
i d-Broeophenyl-phenylether......... . 330.00 U 350 U 330.00 U 330.00 U
g Hexachlorobenzene.................. - 330,00 U 350 U 330.00 U 330.00 U
' Pentachiorophsnel.......... reeieeas 1600.00 U 350 v 1600.00 U 1600.00 U
Phenanthrene......c.oovviiivunnninnas 35 100 VU 330.00 U 330.00 U
s AREhraCeNB. v vnrerreierienanrnines 330.00 V 100 v 330.00 U 330.00 U
a di-n-8utyl Phthalate............... 57 1493 , 330.00 U 330,00 U
Fluorantheng. .. ..ovvvveviviinenenns 330.00 U 100 Y 330.00 V 330,00 U
71T 330.00 U 100 U 330.00 U 330.00 U
g Butyl 8enzyl Phthalate............. 330.00 U 150 U 330.00 U 330.00 U
3,3'-Dichlorobenzidine.....c.vuuen. 660.00 U 700 U 660.00 U 660.00 U
Benzo{a)Anthracene.............. vee 330.00 U 100 V 330,00 U 330.00 U
bis(2-Ethylhexyl)Phthalate......... 1900 3581 ' 1000 1000
ﬁ ChrYSBNB. v vt rrererenncnennasenns 330.00 U 100 U 330.00 U 336.00 U
di-n-Octyl Phthalate............... 330,00 U 100 U 330.00 U 330.00 U
' 8enzo(b)Flucranthens........o.uuun. 330.00 U 200 U 330,00 U 330,00 U
g Benzo(k)Fluoranthene............... 330.00 U 200 U J30.00 U 330.00 U
Benzo(a)Pyrene....coviviiiinnnnnen, 330.00 V . . 600 U 330.00 U 330,00 U
Indeno{1,2,3-cd)Pyrene............. 330.00 U 300 U 330.00 U 330,00+ U
g Dibenz(a,h)Anthracene,............. 330.00 U 350 U 330.00 U 330.00 U
Benzo(g,h,i)Perylene.....ouvuvuns: 330.00 U 300 U 330.00 VU 330,00 U
g Modifiers: U-Analyzed, not detected. J=Present below detection limit. 8=Present in blank. NS:zNot spiked. %:Percent recovery.
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RFW Batch Number:

8681 HILLSIDE BOREHOLE SANPLES

GC/MS DATA SUMMARY

Seaivolatile HAZARDOUS SUBSTANCE LIST COMPOUNDS

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

Saople Information

RFW Bateh ID:

8706-005-0040

8706-005-0080

8706-005-0020

cenccsscccvancasarccnctanaasmeranne

8706-010-0060

Custoser ID: 8H10871020 BH108720CT 8H1087238R BH11870010
Matrix: Soil Soil Soil Seil
Units: UG/KG UG/KG UG/ kG UG/ %6
Dilution Factor: 1.0 1.0 1.0 1.0
Surrogate Recovery
2-Fluorophenol: 136 % 133 % 120 & 127 %
Phenol-d5: 128 % 120 % 113 % 108 %
2,4,6-8r3-Phenol: 122 % i x 104 % 90 &
Nitrobenzene-dS: 112 % 109 100 % 97 %
~2=Fluorobiphenyl: 101 % 9% % 89 % 98 %
p-Terphenyl-dl4: 99 3% 93 % 82 % 88 %
Analytes '
Phenol...... Nereriesteresieetenieas 330,00 U 330.00 U 330.00 U 330,00 U
bis(2-Chloroethyl)Ether............ 330.00 U 330,00 U 330.00 U 330.00 U
2-Chlorophenol. . .o.vivivnnvinnnn.. 330,00 U 330.00 U 330.00 U 330.00 V
1,3-Dichlorobenzene..........n..... 330.00 U 330.00 V 330,00 VU 330.00 V
1,4=Dichlorobenzene.......... areas 330.00 U 330.00 U 330.00 U 330.00 U
Benzyl Alcohol...iveiiiiiiinnenns 330.00 U 330.00 U 330.00 U 330.00 U
1,2-Dichlorobenzeng................ 330.00 U 330.00 U 330,00 V 330.00 U
2-Kethylphenol.....cvvnvenvinnnnnn. 330.00 U 330.00 U 330.00 U 330.00 U
bis(2-Chloroisopropyl)Ether........ 330.00 U 330.00 U 330,00 U 330.00 V¥
{-Nethylphenol....... P 330.00 U 330.00 U 330.00 U 330,00 Y
N-Nitroso-di-n-propylasine......... 330.00 U 330.00 U 330.00 U 330.00 U
Hexachloroethane.....oovevveennnnn, 330.00 U 330,00 U 330.00 © 330.00 U
Hitrobenzene...:o.evveiinrvencnnss 330.00 U 330.00 U 330.00 U 330,00 U
ISOPhOTORE. .. v eivarrcanrennrnnss 330.00 U 330.00 Y 330.00 U 330.00 U
2-Nitrophenol.......cvvviivnnnnnnn. 330,00 V 330.00 U 330.00 U 330.00 U
2,4-Disethylphenol................. 330.00 U 330.00 U Ji0.00 U 330,00 U
Benzoic Acid.....oviviiiiiiinnnnn, 1600.00 U - 1600.00 U 1600.00 U 1600.00 U
bis(2-Chloroethoxy)Hethane......... 330.00 U 330,00 U 330.00 U 330.00 U
2,4-Dichlorophenol......ceunenn.n.. 330,00 U 330,00 U 330.00 U 330.00 U
[,2,4-Trichlorobenzene............. 330.00 U . 330.00 U 330,00 ¥ 330.00 V
Naphthalene..... . ..., reeeea. 330,00 U 330.00 U 330.00 U 330,00 Y
d-Chloroaniline.........oovieee. . o 330,00 U 330.00 U 330.00 U 330.00 U
Hexachlororbutadiene....... Ceeieens 330.00 U 330.00 U 330.00 U 330,00 U
4-Chloro-3-aethylphenol............ 330,00 U 330.00 U 330.00 U 330.00 U
2-Methylnaphthalene................ 330.00 U 330,00 U 330,00 U 330.00 V
Hexachlorocyclopentadiene.......... 330.00 U 330.00 U 330.00 U 330,00 V
2,4,6-Trichlorophenol.............. 330.00 V 330.00 U 330.00 U 330.00 U
2,4,5-Trichlorophenol.............. 1600.00 U 1600.00 U 1600.00 U 1600.00 U
2-Chloronaphthalene.........vunss 330.00 U 330.00 U 330.00 U 330.00 U
2-Hitroaniline..........vovivnvnen. 1600.00 U 1600.00 Y 1600.00 U 1600.00 U
Disethyl Phthalate................. 330.00 U 330.00 V 330.00 U 330.00
Acenaphthylene........oovuvnvnnnn. 330.00 U 330.00 U 330.00 U 330,00 U
J-Nitroaniline.........c.cvvvnnn.s. 16060.00 U 1600.00 U 1600.00 U 1600.00 U

JzPresent below detection limit. B=Present in blank., NS:Not spiked. =:=Percent recovery.
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881 HILLSIDE BOREHOLE SAMPLES

GC/MS DATA

SUMMARY

Seaivolatile HAZARDOUS SUBSTANCE LIST COMPOUNDS

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

8FN 8atch Number:

Sagple Information

cmmmmwon

 CCc Cc CcCccaccCc o cCc g cacc T cCccCeEcCe

cCcccCccacac o

RFW Batch ID: 8706-005-0040 8706~005-0080 8706-005-0020
Custoaer ID: BH10871020 8H108720CT . BH1087238R
Hatrix: Soil Soil Soil
Units: UG/Ke UG/ X6 UG/¥G
Dilution Factor: 1.0 1.0 1.0

Analytes
Acenaphthene....oveniieiiinennnens 330.00 U- 330.00 U 330.00
2,4-Dinitrophenol.....evuivininnnn, 1600.00 V 1600.00 U 1600.00
d-Nitrophenol........oeovvvvnnnn 1600.00 U 1600.00 Y 1600.00
DibenZOfUraR. . vvrreernrenrernennsnn J30.00 U J3o0.00 U 330.00
2,4-Dinitrotoluens.........vvutet. 330.00 U 330,00 U 330.00
2,6-Dinitrotoluene......ooveuvuenn. 330.00 U 330.00 U 330.00
Diethylphthalate........oovvevennnn 330.00° U 330,00 U 330.00
4-Chlorophenyl-phenylether......... 330.00 V 330,00 'V 330.00
FlUOTBRR. e ir et ieriinerannns 330.00 U 330,00 U 330.00
d-Nitroaniline...........oovvunnnns 1600.00 U 1600.00 U 1600.00
4,6-Dinitro-2-sethylphenol......... 1600.00 U 1600.00 U 1600.00
N-Nitrosodiphenylamine.:........... 1600.00 U 1600.00 U 1600.00
4-8ronophenyl-phenylether.......... 330.00 U 330.00 U 330,00
Hexachlorobenzene..........ccivuun.. 330.00 U 330,00 U 330.00
Pentachlorophenol...... e eeeetreneas 1600.00 U 1600.00 U 1600.00
T E LA 1T 330.00 U 330.00 U 330.00
Anthraceng......ooeviveviinnannnnn. 330.00 U 330.00 Y 330.00
di-n-8utyl Phthalate............... 330.00 U 330.00 U 330.00
Fluoranthene...........coveevennenn 330.00 U 330.00 U 330.00
L 111 330.00 U 330.00 U 330.00
Butyl Benzyl Phthalate............. 330.00 U 330.00 U 330.00
3,3'-Dichlorobenzidine............. 660.00 U 660,00 U 660.00
Benzo{a)Anthracene................. 330.00 U 330.00 U 330.00
bis{2-Ethylhexyl)Phthalate......... 820 590 730
(61 1 - 330,00 U 330.00 U 330,00
di-n-Octyl Phthalate............... 330.00 U 330.00 U 330.00
Benzo(b)Fluoranthene............... 330.00 U 330.00 U 330.00
8enzo(k)Fluoranthene............... 330,00 U 330.00 U 330.00
Benzo(a)Pyrent. . vuerenvniininennn.. 330.00 § . 330,00 V 330.00
Indeno(1,2,3-cd)Pyrene............. 330.00 U 330,00 U 330.00
Didenz(a,h)Anthracene.............. 330.00 U 330.00 U 330.00
Senzo{g,h,1)Perylene..c.uvivnennnn. 330.00 U 330.00 U 330.00

8706-010-0060
8H11870010
Soil

UG/ %e

1.0

330.00
1600.00
1600.00

330.00

330.00

330.00

330.00

330.00

330.00
1600.00
1600.00
1600.00

330.00

330.00
1600.00

330.00

330.00

330.00

330.00

330.00

330.00

660.00

330.00

880

330.00

330.00

330.00

330.00

330.00
"330.00

330.00

330.00

C o cCcac o cCcacc oo ac coc oo oo acc

CCCcoC oo

nodifiers: UzAnalyzed, not detected. J:Present below detection limit. B8=Present in blank. NS:Not spiked. %:=Percent recovery.




g . o 881 HILLSIDE BOREHOLE SAMPLES
b ' GC/MS DATA SUMHARY
g Semivolatile HAZARDOUS SUBSTANCE LIST COMPQUNDS

.............................................
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RFW Batch Number: Client: ROCKWELL (ROCKY FLATS) Page: 21

T L

Sagple Information

RFW Batch ID: 8706-010-0020 8706-010-0040 8705-059-0020 8705-059-0040
Customer ID: BHL18711CT BHL18714NT BH128702CT BH1287058R
Matrix: Soil Soil Soil Soil
Units: UG/KE U6/Ke UG/Xe UG/ ke
Dilution Factor: 1.0 1.0 1.0 1.0
Surrogate Recovery
2-Fluorophenol: 132 % 118 ¥ ‘18 % 66 %
Phenol-ds: 121 % 107 % 17 % 63 %
2,4,6-8r3-Phenol: 116 % - 100 § 80 % 62 %
Nitrobenzene-45: 110 % 99 % 12 % 59 %
2-Fluorobiphenyl: 9% % 90 % 13 % 56 %
p-Terphenyl-dl4: 92 % 90 % 67 % 49 %
Analytes
Phenol...... i, 330,00 U 330,00 V 330.00 U 330.00 U
bis(2-Chloroethyl)Ether............ 330.00 U 330.00 U 330.00 U 330.00 U
2-Chlorophenol.....cvvvvivvnvnennn, 330.00 U 330.00 U 330.00 U 330.00 VU
1,3-Dichlorobenzene........ivevenn. 330.00 U 330.00 ¥ 330.00 U 330.00 U
1,4-Dichlorobenzene.............. 330.00 330,00 U 330.00 v 330,00 U
Benzyl Alcohol..o.iviieiiiiiiinnn, 330.00 V 330.00 V 330.00 V 330.00 U
1,2-Dichlorobenzene................ 330,00 U 330.00 U 330.00 U 330.00 U
ey 2-Hethylphenol..........coiiiiiit, 330.00 U 330.00 U 330.00 U 330.00 U
& bis(2-Chloroisopropyl)Ether........ 330.00 U 330.00 U 330.00 U 330.00 U
‘ d-Methylphenod...ooovieiiiienvnen., 330.00 U 330.00 ¢ 330.00 U 330.00 U
N-Nitroso-di-n-propylamine......... 330.00 U 330.00 U . 330.00 U 330,00 U
g Hexachloroethane.......covvevvuenen 330.00 U 330.00 U 330.00 U 330.00 U
8 Ritrobenzene,....oovevivivivnvannns 330.00 ¥ - 330,00 U 330.00 U 330.00 U
l IS0PROFONE. vererreerietienencannas 330.00 U 330.00 U 330.00 U 330.00 U
, 2-Ritrophenol.....vvveiiiiiinennn, 330.00 U 330.00 U 330.00 U 330.00 U
% 2,4-Disethylphenol...............eL 330.00 U 330.00 U 330.00 U - 330,00 W
I Benzoic Acid.....vvveneiiiiiiannss 1600.00 U 1600.00 V 1600.00 U 1600.00 U
bis(2-Chloroethoxy)Hethane......... 330.00 V 330.00 VU 330.00 U 330.00 U
% 2,4-Dichlorophenol......oouuvne.. 330.00 U 330.00 U 330.00 U 330.00 U
) {,2,4-Trichlorobenzene............. 330.00 Y © 330,00 U _ 330,00 U 330.00 U
! Kaphthalene.........ovvenevninnne, . 330.00 V 330.00 U 330.00 U 330.00 U
% 4-Chloroaniline............. 330.00 V 330.00 U 330.00 U 330.00 U
F9  Hexachlororbutadiene............... 330.00 U 330.00 U 330.00 U 330.00 U
i {-Chloro-3~nethylphenol............ 330.00 U 330.00 U 330.00 U 330.00 U
2-Methylnaphthalene................ 330.00 U 330.00 U 330.00 U 330.00 U
% Hexachlorocyclopentadiene.......... 330.00 V 330.00 U 330.00 U 330.00 U
2,4,6=Trichlorophenol.............. 330.00 U 330.00 U 330.00 U 330.00 U
2,4,5-Trichlorophenol.............. 1600.00 U 1600.00 U 1600.00 U 1600.00 U
% 2-Chloronaphthalene................ 330,00 U 330.00 U 330.00 U 330.00 U
-Nitroanilime..........cocevvnen.. 1600.00 U 1600.00 Y - 1600.00 U 1600.00 U
Dieethyl Phthalate................. 330.00 U 330.00 U 330.00 U 330.00 U
E Acenaphthylene............vvveninn. 330.00 V 330.00 U 330.00 U 330.00 U
J-Nitroaniline..................... 1600.00 ¥ 1600.00 VU 1600.00 U 1600.00 U
g Kodifiers: U:Analyzed, not detected. J:Present below detection limit. BzPresent in blank. NS=Not spiked. %=Percent recovery.




881 HILLSIDE BOREHOLE SAMPLES
GC/MS DATA SUHMARY .
Semivolatile HAZARDOUS SUBSTANCE LIST COMPOUNDS

..................................................................................................................................
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KFW Batch Nuamber: Client: ROCKWELL (ROCKY FLATS) Page: 22-

Sasple Information

RFW Batch ID: 8706-010-0020 - 8706-010-0040 8705-059-0020 8705-059-0040
Custoaer ID: BH118711CT BHI18714KT 8H128702CT 8H1287058R
Matrix: So1l Soil Soil Soil
Units: UG/Ke Ue/KG UG/ X6 UG/ X6
Dilution Factor: 1.0 1.0 1.0 1.0
Analytes
Acenaphihene. ..oviienriiniiennnnnns 330.00 U 330.00 U 330,00 U 330.00 U
2,4-Dinitrophenol........ovuunnn.. 1600.00 U 1600.00 U 1600.00 V 1600.00 U
4-Nitrophenol.....covvvevvieninnnens 1600.00 U 1600.00 Y 1600.00 U 1600.00 U
Dibenzofuran...covveiiiiiiiinnnains 330.00 VU 330.00 U 330.00 U 330.00 U
2,4-Dinitrotoluene........c.vunu.t. 330.00 U 330.00 v 330,00 U 330.00 V
2,6-Dinitrotolueng........cvvvuenens 330.00 U 330.00 U 330,00 U 330.00 U
Diethylphthalate.........c.eovnnen 330,00 U 330.00 U 330,00 U 330.00 U
{-Chlorophenyl-phenylether......... 330.00 U 330.00 U 330.00 U 330.00 VU
L LT T 330.00 V 330.00 V - 330,00 U 330,00 U
d-Nitroanilime......ccovvvuvnvnnnns 1600.00 U 1600.00 Y 1600.00 U 1600.00 U
§,6-Dinitro-2-sethylphenol......... - 1600.00 U 1600.00 U 1600.00 U 1600.00 U
N-Nitrosodiphenylamine............. 1600.00 V 1600.00 U 1600.00 U 1600.00 U
{-8romophenyl-phenylether.......... 330.00 V 330.00 U 330.00 U 330.00 U
Hexachlorobenzene...........vvvuuu 330.00 U 330.00 U 330,00 U 330,00 U
Pentachlorophenol.........ccvvuunn 1600.00 U 1606G.00 U 1400.00 U 1600.00 U
Phenanthrens. . .oooviiiiiiiienninnns 330.00 U 330.00 U 92.00 J 330.00 U
Anthracene............. reeeaeees 330.00 V¥ - 330,00 V 330,00 U 330.00 U
di-n-Butyl Phthalate............... 330.00 U 330.00 v 330.00 U 330.00 U
Fluoranthene....covvvvevninnnennnn. 330.00 330.00 U 110,00 J 330,00 U
YT, t ettt e it e 330.00 U 330.00 U 110,00 J 330.00 U
Sutyl Benzyl Phthalate............. 330,00 U 330.00 V 330.00 U 330.00 U
3,3"-Dichlorobenzidine............. 660.00 U 660.00 U 660,00 U 660.00 U
Senzo(a)Anthracene..............ee. 330.00 v 330.00 U 36.00 J 330.00 U
dis(2-Ethylhexyl)Phthalate......... 760 1000 490,00 : 600.00
1)1 ] 330.00 V 336.00 U 42,00 J 330,00 U .
di-n-Octyl Phthalate............... 330.00 U 330.00 U 330.00 U 330.00 VU
genzo(b)Fluoranthene............... 330.00 U 330.00 U 34.00 3 330.00 V
Benzo(k)Fluoranthene......ocvun.... 330.00 U 330.00 U 35.00 J 330.00 U
Benzo(a)Pyrene...ooviiiiiiiiiinnnn 330.00 V . 330.00 U . 330,00 U 330.00 U
Indeno(1,2,3-cd)Pyrene............. o 330.00 U 330.00 U 330,00 U 330,00 U
Dibenz(a,h)Anthracene...... eeen Ve 330.00 U 330.00 U 330,00 U 330.00 U
8enzo{g,h,1)Perylene............... 330.00 U 330.00 U 330,00 U 330.00 U

Kodifiers: UzAnalyzed, not detected. J:Present below detection limit. 8zPresent in blank. NS:Not spiked. %:Percent recovery.
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881 HILLSIDE BOREHOLE SAMPLES

GC/MS DATA SUMHARY

Seaivolatile HAZARDOUS SUBSTANCE LIST COMPOUNDS

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

Sample Information

RFW Batch ID:

8706-004-0020

3122-411-004

8706-004-0040

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

Client: ROCKWELL (ROCKY FLATS)

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

3122-471-007

fodifiers: U:zAnalyzed, not detected.

J:fresent below detection limit.

8=Present in blank.

NSzNot spiked.

Customer ID: 8H13870010 BH138711CT BH1387148R BH148703K1
Matrix: Soil Soil Soil Soil
Units: UG/KG UG/X6G UG/ X6 UG/ G
Dilution Factor: 1.0 10 1.0 10
Surrogate Recovery
2-Fluorophenol; 127 % 19 % 128 % 44 %
Phenol-ds: 114 % S0 % 117 % 12 %
2,4,6-8r3-Phenol: 108 3 22 % 108 % 51 %
Nitrobenzene-d5: 105 ¢ 62 % 102 62 %
2-Fluorobiphenyl: 97 % 51 % 96 % 51 %
p-Terphanyl-dld: 107 % 84 % 112 % 75 %
Analytes
Phenol..... S 330.00 VU 150 U 330.00 U 150 U
bis(2-Chloroethyl)Ether............ 330.00 U 150 v 330.00 U 150 U
2-Chlorophenol. . coeivieinnrnnrnnans 330.00 U 200 U 330.00 U 200 U
1,3-Dichlorobenzene............. oo 330,00 U 200 U 330,00 U 200 V
1,4-Dichlorobenzene................ 330.00 U 200 U 330.00 U 200 U
Benzyl Alcohol..viviiviiiiinnnnnen. 330.00 U KR 336.00 U "NR
1,2-bichlorobenzene................ 330.00 U 200 U 330.00 U 200 U
2-Methylphenol.....covvienvuinnnen, 330.00 U NR 330.00 U NR
bis{2-Chloroisopropyl)Ether........ 330.00 U 150 V 330.00 V 150 U
“d-Methylphenol......ovovvvinnnnee, 330,00 U NR 330.00 U NR
K-Nitroso-di-n-propylasine......... 330,00 U 200 U 330.00 U 200 U
Rexachloroethane................... 330.00 V 500 U 330.00 U 500 U
Nitrobenzene......ooovvvvnvuennnns p 330.00 U 200 U 330.00 V 200 V
ISOPhOTOnE. .euveriii i eiinas 330.00 U 100 U 330,00 U 100 U
2-Nitrophenol........covvviuann.., 330.00 U 400 U 330,00 U 00 U
2,4-Dimethylphenol........o.outeel, 330.00 U 400 U 330.00 U 400 U
Benzoic ACd. .. iviriinenniinnennnns 1600.00 U 1600 U 1600.00 U 1600 U
bis(2-Chloroethoxy)lethane......... 330.00 U 200 U 330.00 U 200 U
2,4-Dichlorophenol.....ovvvuvnnnen. 330.00 U 400 U 330.00 U 400 U
1,2,4-Trichlorobenzene............. 330.00 ¥ -300 U 330.00 VU 300 U
Naphthalene...0 \vvesvieinennnnn. 330,00 U 100 U 330.00 V 100 U
-Chloroaniline......ovvvuvreinnnns : 330.00 U NR 330.00 U AR
Hexachlororbutadiene........... cees 330.00 U 800 U . 330.00 V 800 U
{-Chloro-3-methylphenol............ 330.00 U 330 U 330.00 V 330 U
2-Nethylnaphthalene................ 330.00 U NR 330.00 U NR
Hexachlorocyclopentadiene.......... 330.00 U 800 U 330.00 VU 800 U
2,4,6-Trichlorophenol.............. 330.00 VU 800 U 330.00 U 800 U
2,4,5-Trichlorophenol.............. 1600.00 U NR 1600.00 U NR
2-Chloronaphthalene................ 330.00 U 200 U 330.00 U 200 VU
2-Nitroaniline..................... 1600.00 U NR 1600.00 U NR
Disethyl Phthalate................. 330.00 U 200 U 330.00 U 200 U
Acenzphthylene........coivinn..s, 330.00 U 100 U 330,00 U 100 U
I-Nitroaniline..................... 1600.00 U NR 1600.00 U NR

$:Percent recovery.
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881 HILLSIDE BOREHOLE SAMPLES

Sesivolatile HAZARDOUS SUBSTANCE LIST COMPOUNDS

GC/MS DATA SUMMARY

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

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

........... caas cecccccarcrcccacncsrcnnassancana

Saaple Inforaation

RFH Bateh ID:

8706-004-0020

Custoaer 1D: 8113870010
Matrix: S0il
Units: UG/Xe
Dilution Factor: 1.0

Analytes
Acenaphthent...ooovveniiieiinnnnnn, 330.00
2,4-Dinitrophenol........cvvvuenen, 1660.00
d-Nitrophenol.........covvivivnenn 1600.00
Dibenzofuran...cvveveiiennninnnen, 330.00
2,4-Dinitrotoluene........c.vuvene 330.00
2,6-Dinitrotoluene................. 330.00
Diethylphthalate........c.ovuvuenn, 330.00
4-Chlorophenyl-phenylether....... .. ©330.00
Flooremer.....oooceviiiiniii.l, e 330.00
d-Ritroaniline...ooivvieriviennnen, : " 1600.00
4,6-Dinitro-2-nethylphenol......... - 1600.00
N-Nitrosodiphenylamine............. 1600.00
4-Bromophenyl-phenylether.......... 330.00
Hexachlorobenzent. ..o veueesse.. 330.00
Pentachlorophenol........ovvuenee.. 1600.00
Phenanthrent. .o ieiinninnrinnenans . 330.00
ARLAraCENC. e v v e eierrienninernnnas 330.00
di-n-8utyl Phthalate............... 330.00
Fluoranthene.......cvcvvvvvnnnnenn, 330.00
0 (-] TR e 330.00
Butyl Benzyl Phthalate............. 330.00
3,3'-Dichlorobenzidine............. 660.00
8enzo(a)Anthracene.......cvvivnenn 330.00
bis(2-Ethylhexyl)Phthalate......... 1000
Lo T T 330.00
di-n-Octyl Phthalate............... 170
8enzo(b)Fluoranthene............... 330.00
Benzo(k)Fluoranthene............... 330.00
Benzo(a)Pyrene......oovvunviinnnn., 330.00
Indeno{1,2,3-cd)Pyrene............. 330.00
Dibenz(a,h)Anthracene.............. 330.00
8enzo(g,h,i)Perylene.....cvvivnnn.. 330.00

todifiers: UzAnalyzed, not detected.

J:Present below detection liait.

-------------

S O C T Cc CcCcaa g cacacacaocacocaoacacaecc

€S aC e &

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

3122-471-004

8706-004-0040

BH138711CT 8H1387148R
Soil Soil
UG/K6 UG/ K6
10 1.0
150 v 330.00 U
700 U 1600.00 U
350 U 1600.00 U
NR U 330.00 U
350 U 330.00 U
800 U 330.00 U
26 330.00 U
150 U 330.00 U
150 U 330.00 U
NR U 1600.00 V
NR U 1600.00 U
350 U 1600.00 U
350 U 330.00 U
350 U 330.00 U
350 U 1600.00 U
100 U 330,00 U
100 U 330.00 U
2016 i
100 U 330.00 U
100 U 330.00 U
150 v 330.00 U
700 U 660.00 U
100 U 330.00 U
1185 3500
100 U 330,00 U
25 330.00 U
200 U 330.00 U
200 U 330.00 U
600 U 330.00 U
300 U 330.00 U
350 U 330.00 U
300 U 330,00 U

B:zPresent in blank. NS:=Not spiked.

3122-471-007
BH148703K1
Soil

UG/ K6

10

150
700
350
NR
350
800
29
150
150
NR
NR
350
350
350
350
100
100
1375
100
100
150
700
100
150
100
100
200
200
600
300
350
300

[ o=l ool gl cofll ol ceq

S OCCaCCacCcccc

CCcCcc o acacacaccacac

$zPercent recovery.




881 HILLSIDE BOREHOLE SAMPLES
PESTICIDES/PCB

CLP LIST

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

RFY 8atch Nuaber: Client: ROCKHWELL (ROCKY FLATS) Page: |
Saple Information -
RFW Batch ID: 8706-005-0040 8706-005-0080 8706-005-0020 8706-010-0060
Customer ID: 8K10871020 BH108720CT BH1087238R BH11870010
Matrix: Soil S0il Soil Soil
Units: UG/X6 UG/KG UG/KG UG/ G
Dilution Factor: 1.0 1.0 1.0 1.0
Surrogate Recovery
Di-n-butylchlorendate: 75% 76 % 7% 12 %
2.00 U 2.00 U 2.00 U 2,00 U
2.00 U 2.00 U 2.00 U 2,00 U
A CDeltaBHC. e 2.00 U 2.00 U - 2,00 U -2.00 U
Gasaa-BHC {Lindane).........ccevvess 2.00 U 2.00 ¥ 2,00 U 2.00 U
Heptachlor. v v iiiieerniieneenans 2.00 U 2.00 U 2.00 U 2.00 U
; 1R 2.00 U 2.00 U 2.00 U 2.00 VU
@ Heptachlor Epoxide........evvvennn, 2.00 U 2.00 U 2.00 U 2.00 U
Endosulfan I.ovveevreveinnnnnninnnnn 2.00 U 2.00 U 2.00 U 2.00 U
DIeldrin. i e e ey 4.00 U 4,00 U 4,00 U 4,00 U
% L 1 4,00 U 4.00 U 4.00 U 4,00 U
1T+ 1 O 4,00 U 4,00 U 4,00 Y “ 4,00 U
Endosulfan II.....covvivevevevinnes 4,00 U §.00 ¥ 4,00 U 4,00 V
_ R PRI T 4.00 U 4,00 U 4.00 U 4,00 U
3 Endosulfan Sulfate................. 4,00 U 4.00 U 4.00 V 4,00 U
L 11 4,00 U 4.00 U 4.00 U 4,00 U
, HethoxyChlor. . ovevirvnvienivnnnnnns 20.00 U 20,00 U 20,00 V 20.00 V
g Endrin Ketone.......covvvvveviennn. 4,00 U 4.00 U $.00 U 4,00 U
, Chlordane.....viiiivirnineenrnnnes 20.00 U 20.00 U 20.00 V 20.00 U
: TOXAPRENE. v veere e vnainineeees 40.00 U 40.00 U 40.00 U 40,00 U
Aroclor=1016. e iieinreiiernnnnns. 20.00 U 20.00 U 20.00 U 20.00 U
Aroclor=1221.....ccivevnrnvnnannnns 20.00 U 20,00 U 20.00 V 20.00 U
: Aroclor=1232. .. cciviveiavnianinnens 20.00 U - 20,00 U 20,00 V 20.00 U
g Aroclor=1242. .. cvvviiiiiinnnnnnnns 20.00 v 20.00 U 20,00 U 20,00 U
‘ Aroclor=1248.........cccoienautn. 20.00 U 20.00 U 20.00 U 20.00 U
! Aroclor=1254.....ceerinieinanennnn, 40.08 U --40.00 U 40.00 U 43
g Aroclor-1260.....vieiivnninnnnn.n. 40.00 V 40.00 U 40.00 U 40.00 U
)
]
]
g Hodifiers: UzAnalyzed, not detected. J:Present below detection limit. B=Present in blank. NS:zNot spiked. %:Percent recovery.

|




881 HILLSIDE BOREHOLE SAMPLES
RADIQOCHEMISTRY
DATA SUMMARY REPORT

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

okt Ay

RFY Batch Number: Client: ROCKHELL (ROCKY FLATS) Page: ¢
Sample Information

RFW Batch ID: 1000-000-019 1000-000-020 1000-000-021

Customer ID: 8H06870010 8H06871020 BHO68726CT
Matrix: Soil Soil Soil

Radio Cheaistry
6ross AlPha. . ovveeviviiiiiiinnnnn,s 30 +/- 14 pei/g 22 +/- 13 peifg 18 #/- 12  peci/g
6ross Beta...vuviiiininininnnnn., 3J ¢/~ 6 pcifg 38 t/- 6 pei/g 35 ¢/- 6 pci/g
Uranium 233, 234, .00ivvninininnnss 1.0 4#/- 0.2 peci/g 1.1 ¢/- 0.3 »peci/g 0.55 #/- 0.18 pei/g
Uranium 235, e e iiirininrnennnes NR NR NR
Uranium 238, .. cvviiininnnnnnnnnn, 0.86 +/- 0.28 pci/g 0.63 ¢/~ 0.27 pci/g 1.0 #/- 0.3 pei/g
Strontium 89, 90.......cevvninnnns, -0.2 #/- 0.8 pci/g 1.3 ¢/- 1.1 pci/g 0.7 /- 0.7 pci/q
Plutonium 239, 240.......0vuvuen... -0.04 +/- 0.16 pci/g -0.06 4/- 0,15 pci/g -0.01 +/- 0.19 pei/g
Americium 241......coviiiiinnnnn... - 0.02 #/-0.07 pci/g -0.06 +/- 0.08 pci/g -0.03 +/- 0.05 pci/g
T . 0.6 #/- 0.7 pei/g 0.4 #/- 0.7 pci/g 0.5 +/- 0.6 pcifg
Tritiug. ool 0.12 +/~0.20 pci/nl 0.09 #/- 0.20 pcifal 0.23 +/- 0,20 pci/al
RFY Batch Number: Client: ROCKHWELL (ROCXY FLATS)
Sample Information

RFW Batch ID: 1000-000-022 1000-000-023 1000-000-024

Customer 1D: BH06873088 8HO787088R 8H07871013

Matrix: Soil Soil Soil

Radio Cheaistry
6rosS AlPha. . ereiiiiiiiinin i 14 #/- 11 peifg 28 +/- 13 pcifg 35 +/- 14 peifg
6r0SS BEtaseereirrenierernnernnees 30 #/- & peifg 2t~ 6 pei/g 18 #/- 5 pci/g
Uranium 233, 234....ovivininnnnnn, 0.96 +/- 0.35 pci/g 0.56 /- 0.22 »pci/q 0.77 +/- 0.41 pcifg
Uranium 235, . ieviiniineiininnnnnns NR NR NR
Uraniue 238.....civvinivniiinnnees 1.4 /- 0.5 pei/g 0.49 +/- 0.28 pecifg 0.62 #/~ 0.44 pci/g
Strontiue 89, 90......c.covuueennn. 0.0 +/- 0.8 pei/g 0.6 #/- 0.8 pci/g 1.2 /- 1.3 peifg
Plutonium 239, 240.......covvnee.... 0.01 #/-0.15 pei/g -0.12 #/- 0.14 peci/g -0.08 #/- 0.15 pci/g
Arericiua 241.,......iiinniinn.e 0.01 #/- 0.07 pei/g 0.07 +/- 0.10 pei/g -0.01 +/- 0.06 pei/g
Cesium 137, ..ottt 0.4 #/- 0.6 pci/g 0.5 ¢/- 0.8 pci/g 2.6 #/- 0.9 pci/g
TRbIUA. e 0.11 +/-0.20 pci/ml 0.46 +/- 0.23 pci/al 0.01 #/- 0.22 pci/al




881 HILLSIDE BOREHOLE SAMPLES
RADTGCHEMISTRY
DATA SUMMARY REPORT

..................................................................................................................................
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RFW Batch ID: 1000-000-031 1000-000-032 1000-000-033

Customer ID: BH0987146R 8H10870010 8H10871020
Matrix: Soil Soil Soil

Radio Chemistry
Bross AlPha. . .vviierviiinineennenes 23 #/- 10 pei/g 20 #/- 10  peci/q . 18 +/- 10 »pecifg
Gross Beta....vvrirviierreninnnnnes 28 /- 4 pei/g 20 +/- 6 peifg. 28 +/- 6 pcl/g
Uranfum 233, 234, . iiievieninnines 0.71 #/- 0.17 pei/g 0.73 ¢/- 0.14 pci/g 0.99 /- 0.34 pci/g
Uranium 235. ... ciieiiniiiiinnnen, NR NR NR '
Uranium 238, cieienrninnrrennneens 0.72 +/- 0.18 pci/g 0.62 +/- 0.14 pci/g 0.79 +/- 0.32 pci/g
Strontium 89, 90.....c.vvuininnsn. 0.8 #/- 1.2 pcifg -0.1 +/- 0.7 pci/g 0.0 t/- 0.8 pci/g
Plutoniua 239, 240.........cvvut.t. -0.04 +/- 0.12 pci/q -0.06 +/- 0.11 pci/g -0.09 +/- 0.10 pei/g
foericium 240 . 0iiiiiiiiininen, 0,03 +/-0.09 pci/g - =0.03 #/- 0.11 pci/q 0.01 ¢/-0.08 pci/g
Cesivm 137, i, 0.1 #/- 0.8 pei/g 0.2 ¢/~ 0.8 pcifg 0.4 #/- 0.7 pci/g -
L84 LT 0.08 +/-0.21 ‘pc‘i/ml_ 10,25 ¢/~ 0.21 peifml - - 0.12 +/- 0.20 pei/nl
RFW Batch Nuaber: Client: ROCKWELL (ROCKY FLATS)
Sample Information

RFW Batch ID: 1000-000-034 1000-000-035 1000-000-036

Customer ID: BH108720CT . BH1087238R BH11870010

Matrix: Soil Soil ) Soil

Radio Chemistry
67055 AlPAa.ssvrssrieinerrennnenns 17 #/- 10 peifg - 29 #/- 11 pei/g 22 +#/- 10 peifg
BroSS Betausussernineirnrirnnrnenes 20 #/- 6 pci/g 33 4/~ 6 pei/qg 27 #/- ¢ peifg
Uranium 233, 234...covvviiivnnnnnn. 0.81 +/- 0.19 pci/g 0.86 #/- 0.19 pci/g 1.2 #/- 0.2 pci/g
Uranium 235, civieniiiniiiiniinnen, NR NR NR
Uranium 238, vviivnrirnvnnnnrennens . 0,68 +/- 0.18 pci/g 0.76 +/- 0.19 pei/g 0.78 +/- 0.18 pci/g
Strontium 89, 90.....cccivuvrennnen -0.2 #/- 0.6 pei/q 0.1 +/- 0.6 peifg 0.3 +/- 0.5 pecifg
Plutoniuam 239, 240.....ccvnvvnn... -0.05 /- 0.11 peci/g -0.06 +/- 0.11 »pci/g -0.02 +/- 0.11 opci/g
Agericium 240, . i 0.04 #/- 0.09 pci/g "7 0.03 #/- 0.08 pei/g - 0.09 /- 0.10 pci/g
Cesiun 137...iiniiiiiiiiiinnnnn, 0.9 #/- 0.9 peifg 0.1 /- 0.6 pcifg 0.1 #/-0.7 pecifg
118141 -0.08 +/- 0.20 pci/nl 0.08 +/- 0.21 »pci/nl 0.12 +/- 0.21 peci/nl




881 HILLSIDE BOREHOLE SAMPLES
RADIOCHENMISTRY
DATA SUMMARY REPORT

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

RFY Batch Number: Client: ROCKMWELL (ROCKY FLATS) Page: 17
Saeple Information
RFW Batch ID: 1000-000-037 1000-000-038 1000-000-039
Customer ID: BH118711CT BH118714WT 8H128702CT
Matrix: Soil Soil Soil
Radio Chemistry
68055 AlPha. . vreniririineininnss 18 #/- 10 pei/g 17 #/- 9 pcifq 32 #/- 13 pei/g
6ross Betd....ooeeeiiiiniiiiinnas 28 +/- 6 pci/a 32 4/~ 6 pei/q 21 +/- 6 pci/g
Uranium 233, 234, .o vrvvvninninnn, 0.44 #/- 0.11 peifg 1.2 +/- 0.2 peci/g 0.98 +/- 0.18 pci/g
Uranium 235, 0 .veiiinieennenennnns NR NR NR
Uranium 238 . .ieievirnenvnnnvennnns 0.51 +/- 0.14 pci/g 1.0 #/- 0.2 pcifg 0.89 +#/- 0.18 pcifg
Strontium 89, 90....civiiiinnnn.n, 0.6 #/~ 1.1 pei/g 0.7 #/- 0.8 opci/g -0.2 +/- 0.7 pcifg
Plutonivm 239, 240......covvuvunnnn. -0.02 +/- 0.1! pecifg -0.08 +/- 0.11 pci/g 0.12 +/- 0.14 peci/g
CRaericium 4L, i 0.06 #/- 0.11 pci/g 0.06 #/- 0.12 pci/g 0.15 #/- 0.13 pei/g
) L -0.2 +/- 0.8 pcifg -0.1 #/- 0.9 peifg 0.8 4/~ 0.9 pcifg
Triti‘um ............................ 0.12 +/- 0.21 pci/al -0.04 +/- 0.20 pci/ml 0.17 #/-°0.22 pei/nl
F 8FW Batch Number: “Client: ROCKWELL (ROCKY FLATS)
? Sasple Information
RFH Batch ID: 1000-000-040 1000-000-041 1000-000-042
% Customer ID: BH1287058R BH13870010 BH1387L1CT
! Matrix: So0il Soil Soil
g Radio Cheaistry
; Bross AlPha...veiviiiiii i 31 +/- 13 pei/g 18 #/- 10 pecifg 17 #/- 10 peifg
: I 1 7 PO 21 +/- 6 pei/q 21 4/- 6 pcifg 17 4/-6 peifg
E Uranium 233, 234, . iviineinnnennn, 0.96 +/- 0.18 pcifg 0.58 #/- 0.13 pci/qg 0.67 +/- 0.17 »pci/q
: Uranive 235......occiieiiiiinnnann, NR NR NR
i Uranium 238....ooivvinnieniniienns 0.85 4/- 0.18 pei/g 0.60 #/- 0.14 pci/g 0.87 +/- 0.20 peifg
! Strontium 89, 90.......ccvivenntns. 0.1 /- 0.7 pci/g 1.9 +/- 1.5 peifg 1.2 +/- 1.2 pci/g
_ Plutonium 239, 240.......cvevvvnn, 04.03 +/- 0.13 pei/g 0.04 #/- 0.12 pei/q 0.00 4/- 0.12 pcifq
Asericium 241....cvivenviiinnnnn, . -0.01 +/- 0.07 pci/g = 0.03 #/- 0.08 pci/g 0.03 t/- 0.08 pei/g
Cesiva 137..... e ereeeraeer e, 1.7 +/- 0.9 »pcifg 0.1 +/- 0.8 »pci/g -0.2 +/- 0.8 pci/g
g [0 1 T 0.14 +/- 0.22 pci/al 0.00 +/- 0.20 pci/al 0.08 +/- 0.21 pci/al

Eu
o
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- 881 HILLSIDE BOREHOLE SAMPLES
% RADIOCHENISTRY
DATA SUMMARY REPORT
g 8FW 8atch Number: Client: ROCKWELL {ROCXY FLATS) Page: 8
Sasple [nforsation
g RFNW Batch ID: 1000-000-043 1000-000-044 1000-000-046
Customer ID: BH1387148R BH148703K1 BH148703H2
Hatrix: Soil Soil Soil
ﬁ' Radio Chemistry
6ross AlPNAa....iiviivieeniinnennnes 34 4/- 11 pci/g 28 #/- 13 pci/g 22 +/- 12 pei/g
@ 8ross Belau.everiiiiiiiinnirennnan, 26 4/~ 6 pei/g 254/~ 6 peifg 29 /-6 pci/g
Uranjum 233, 234...cvvvinvnnnnn, 1.4 #/- 0.2 pcifq 0.69 +/- 0.20 pci/g 1.1 4/- 0.2 opci/g
Uraniug 235, cvviivinnvrnnnnenennes NR NR NR
g Uranium 238....0cvvviiennnnennnnen, 1.2 4/- 0.2 pci/g 0.67 +/- 0.18 pci/g 0.96 ¢/~ 0.21 peci/g
Strontivm 89, 90..........c0vvuntn, 1.1 #/- 1.3 opci/g -0.2 #/- 0.7 peci/g -0.2 #/- 0.7 pci/g
Plutonium 239, 240.......vvnvnvnn -0.04 4/~ 0.11 pci/g -0.03 +#/- 0.12 pcifq -0.09 +/- 0.10 pci/g
g Raericium 24l....... e errrerearaens 0.03 +/- 0.08 pci/g 0.10 #/- 0.11 peci/g -0,01 ¢/-0.08 pci/g
Cesium 137...eviiiiiiiiiiiiininnnns -0.2 #/- 0.7 pci/q 0.6 #/- 1.0 peifg 0.1 #/- 0.9 . pei/g
Tritium..‘_f.,_ ....................... -0.11 +#/- 0.20 pci/el -0.07 #/- 0.22 pci/nl 0.01 #/~ 0.22 pei/nl
RFY Batch Number: Client: ROCKHELL (ROCKY FLATS)
Sagple Information
RFW Batch ID: 1000-000-045 1000-000-047 1000-000-048
Custonmer ID: 8H148706CT BH1487098R BH15870005
Hatrix: Soil Soil Soil
Radio Chemistry
6ross Alpha. .. vvivvinrnininininnn.s 31 ¢/~ 13 peifg 30 #/- 13 peifg 25 #/- 10  peifg
6ross Beta....ovveriviiiininninns, 30 +/- pei/g 26 /- 6 pci/g 22 +/- ¢ pci/g
Uranium 233, 23d..ivvvvniinnninnen, 1.2 /- 0.2 pei/g 0.52 +/- 0.12 pci/g 0.75 #/- 0.17 pcifg
Uraniue 235, .iviiernnnininnnnnnns NR NR NR
Uraniua 238.....0vvvevvnvninnnnnnn. 0.80 #/- 0.16 pecifg 0.36 /- 0.12 pcifg 0.71 +/- 0.16 pecifg
Strontium 89, 90....uvviiiinnnnnne. 0.3 #/- 0.6 pei/g -0.4 +/- 0.7 pcifg 0.0 /- 0.6 pcifg
Plutonium 239, 240................. 0.06 +/- 0.07 pcifg -0.01 +/- 0.13 pei/g 0.09 #/- 0.13 peif¢’
Raericium 24, .. iiiiiiiiinneinnt, 0.02 +/- 0.08 pcifq T 0.01 +/- 0.08 pcifg - 0.10 #/- 0.12 pci/g
I TTT. R 0.1 +/- 0.9 pei/g 0.4 +/- 1.6 pci/g 0.1 4/- 0.8 peifg
L 83 1T TR -0.01 +/- 0.22 pci/al 0.11 +#/-0.22 pci/nl 0.34 +/- 0.2l pci/al

2
2
1
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RFW Batch ID:
Custonmer ID:
Hatrix:

s

Inorganics

Chloride...oveiiinveneninennen,
Cyanide, Total.....ovvrvvivnvnnnnns
T3 X' - S
Nitrate-Nitrite-Nitrogen...........
Total Organic Carbon.......cevenen.

SUlfate...ovvuinennnnns e
“Specific Conductance.........ceuuns
Turbidity. eenreniiniinnienrinenes

011 and Grease.....vvevvevereenanns
Ignitability (Degrees).............
b B3 B 1 -

Suspended Solids........covvnvnnnn,
Hexavalent Chromium (Cri6).........

|

881 HILSIDE BOREHOLE SAMPLES
INORGANIC
DATA SUMMARY REPORT

8705-051-014 8705-051-013
BHO6BT26CT BH0&87308R
Soil Soil
1.1 U ag/kg 1.3 ng/kq
6.63 phunit 1.52 phunit
200 U mg/kg 200 U ag/kg
1.7 U ag/kg 1.7 U ng/kg
230 U f 230 U f
84.3 % 83.4 - b

8705-057-006
8H07850510
Soil

1.2 U ag/kg

8.49 phunit

198 U mg/kg
U oag/kg

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

..................................................................................................................................
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881 HILSIDE BOREHOLE SAMPLES
' INGRGANIC
DATA SUMMARY REPORT

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

Saaple Information

RFW Batch 1D: 8705-057-008 8705-057-002 8705-057-009

Customer ID: 8H078705CT BHO787088R 8H07871013
Katrix: Soil S0il Soil

Inorganics
Chloride.. . ovviviiiinneninnnrnenes
Cyanide, Total..........ovvenennnn 1.2 U 29/kg 1.3 U ag/kg 1.3 U ng/kg
Fluoride...ovvieieniiienneennenns
Nitrate-Nitrite-Nitrogen...........
Total Organic Carbon.........ovuvee
1 N 8.23 phunit 8.35 phunit 8.84 phunit
Sulfate. it i
Specific Conductance......vvvuennns
Turdidity....oovieais e rerieeeans
Sulfide......... e erirreeenairanes 196 U ng/kg . 187 U mg/kg 192 U mg/kg
01 and Grease.........covivueennns 1.7 U ng/kg 1.7 U ng/kg 1.7 U ng/kg
Ignitability (Degrees).............
T DL - 83.5 % 83.3 X 84.8 %
Total Dissolved Solids............. - —
B3 et eereeeninre e anvarnanss
61 P
Suspended Solids......oeveviennnnns
Hexavalent Chroaium (Cr#é).........




881 HILSIDE BOREHOLE SAMPLES

INORGANIC
DATA SUMMARY REPORT

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

Sasple Inforsation

g . RFW Bateh ID:

Customer ID:
Matrix:

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

-

Inorganics

Chloride. cvreriiinininninninnennens
Cyanide, Total.........cvvvvnnnnen.
T Y -
Nitrate-Nitrite-Nitrogen...........
Total Organic Carbon...............

Turdidity. . ovviiiiiinenninnnnne.,
Sulfide......oovvvviiiiiiiiiiine,

------------------------------

Y emrn clal EsEl Gai QA Gl 3 el &5 BB

8705-057-004 8706-014-004
BHO78710MS 8H08870007
Soil Soil
1.1 U og/kg 1.2 U ng/kg
. 8.30 phunit 8.10 phunit
200 U mg/kg 200 U mg/kg
1.7 U ag/kg 1.7 U og/kg
»230 f
83.5 % 8.1 %

8706-014-008
BHOB8707CT
Soil

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

9.10

200 U

L7V
230
84.7

2g/kg

phunit

ng/kg
09/kg
f
%




i

259

-y Ry [~ %)

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

RFW Batch ID:
- Customer ID:
Matrix:

Inorganics

ChIOride, v vrveerirrrnenrennsnnonns ’

Cyanide, Total.......coovvnvinnnnn.
L
Nitrate-Nitrite-Nitrogem...........
Total Organic Carbon......c.vvveen.

1) S 1 -
Specific Conductance......vvvvueen
TUrbidity.oerrevniiiie i
SULFIdE. . er e e e vreneeriannenas
Oil and Grease.......covvvvvvnavias
lgnitability {Degrees).............

§ 5015 vveaanannnns SUTPRUR

Suspended Solids...........iovunens
Hexavalent Chromium (Creé).........

881 HILSIDE BOREHOLE SAMPLES

INORGANIC
DATA SUMMARY REPORT

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

Client: ROCKNELL (ROCKY FLATS)

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

3122-471-009 8706-002-002
8H098711CT BHO987148R
Soil Soil
NR '
2.5 U n9/kg 1.3 U ag/ke
NR
NR
NR
8.1 phunit 6.55 phunit
NR
NR
NR
NEG ng/kg 213 U eg/kg
263 ng/kg 1.7 U ng/kg
NR. 230 f
NR 85.2 %

8706-005-006
BH10870010
Soil

1.2 U mg/kg
8.39 phunit

187 U ng/kg

1.7 U ng/kg
230 f
82.7 H

-----------------------------------------
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881 HILSIDE BOREHOLE SAMPLES
INORGANIC
DATA SUMMARY REPORT

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

RFW Batch Nuaber:

Sample Information

ccamccccnae B N L L L L T T T TP T T Y

RFW 8atch ID: 8706-005-004 8706-005-008
Customer ID: BH10871020 8H108720CT
Matrix: Soil Soil
Inorganics
H 0T - N
Cyanide, Total.......covvvininvannn 1.2 U og/kg 1.2 U mg/kg
Fluoride.....covevnvnenneininneenss
Nitrate-Nitrite-Nitrogen...........
Total Organic Carbon...............
1 8.46 phunit 1.72 phunit
1] S 3 4
Specific Conductamce.........c.v.n.
{73 U} 5 A
SUlfide. vt 194 U ag/kg 189 U mg/kg
Dil and Grease......oveveenevanenns 1.7 U agfkg 1.7 U ag/kg
Ignitability (Degrees)............. 230 »230 f
% Solids............ T, 80.4 $ . 83.2 b}
Total Dissolved Solids............. - -
101X S
(1 i,
Suspended SolidS..vivveinniininenss
Hexavalent Chromium (Crt6).........

8706-005-002
8H1087238R
Soil

1.2 v

8.3

190 U

1.7 ¥
230
84.35

ng/kg

phunit

ng/kg
ng/kg
f
H
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Sagple Information

RFW Batch ID:
Customer ID:
Hatrix:

Inorganics

Chloride. o ivrierneiiiinnnnnens
Cyanide, Total........vvvvuvninens
Fluorida...ovevvenvnnneininnennnnes
Nitrate-Nitrite-Nitrogen...........
Total Organic Carbon...............

-Ignitability (Degrees).............

b BT} S -

Suspended Solids.........ovvvvvnenn
Hexavalent Chromium (Cr#é).........

881 HILSIDE BOREHOLE SAMPLES

INORGANIC

DATA SUMMARY REPORT

Client: ROCXWELL (ROCKY FLATS)

8706-010-006 8706-010-002 .
BH11870010 BHLI8TILCT =
Soil S0il
1.1 U mg/kg 1.2 ng/%qg
8.65 phunit 5.65 phunit
202 U mg/kg 204 ng/kg
1.7 U mg/kg 1.7 09/ kg
»230 { »230 f
86.1 b 82.6 %
-

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

P L L L L L T bttt

8706-

010-004

BRL1B714HT

Soil

1.3 U

8.16

190 U

LT U
230
86.1

ng/kg

phunit

ng/kg
ng/kg
f
$

...........................................
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Sample Information

RFW Batch 1D:
Customer ID:
Hatrix:

Inorqanics

1011 1T -
Cyanide, Total....oevvnvvninonennns
FIUOMIGR. . e vi e e e iirirnnransnns
Nitrate-Nitrite-Nitrogen...........
Total Organic Carbon.....oievevenne,

7§ £ 11T

Specific Conductance......o..vv..ss '

Turbidity..oovniinnnie,
111 B 1 TN
0il and Grease............. Cereeas
Ignitability (Degrees)........... ..

$9011dS. it

Suspended S0lids.....oviviiiiinenns
Hexavalent Chromium {Cr4é).........

-----------------------------
.............................

881 HILSIDE BOREHOLE SAMPLES
INORGANIC
DATA SUMMARY REPORT

Client: ROCKWELL (ROCKY FLATS)
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...............................................................
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8705-059-002 8705-059-004
8H128702CT 8H1287058R
Soil Soil
2.0 U mg/kg 1.1 U n9/kg
7.08 phunit 8.68 phunit
187 U  mg/kg . 194 U ag9/kg
7 U ng/kg 1.7 U n09/kg
86.6 % 86.0 %

8706-004-002
8H13870010
Soil

1.3
8.65

192 U

1.7 v
230
8l.1

ng/kg

phunit

ag/kg
ng/kg
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881 HILSIDE BOREHOLE SAMPLES
" INORGANIC
DATA SUNMARY REPORT

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

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

RFW Bateh 1ID: 3J122-471-004 8706-004-004 . . 3122-471-007
Custoner 1D: BH138711CT BHLI387148R BH148703W1
Hatrix: Soil Soil Soil

Inorganics
Chloride. .o vvevr i iierininennn, NR NR
Cyanide, Total......ovvvvinennnnns 2.5 U ‘ng/kg 1.1 U ng/kg : 2.5 U ng/kg
1T 0 X NR NR
Nitrate-Nitrite-Nitrogen........... NR NR
Total Organic Carbon............... NR NR
] 8.6 phunit 8.0! phunit 8.1 phunit
Sulfate....oooiviiiiiiiiiiinninns NR o . NR
Specific Conductance...........uuus ' NR NR
Turbldity i NR NR
SULFIAB. ve e i e eiereiieenss NEG ag/kg 200 U mg/kg NEG ng/kg
01 and Grease........oevevveernes 316 ag/kg 1.7 U ag/kg 2S5 ng/kq
Ignitability (Degrees)............. NR 230 f NR
$80lds. i eens NR 85.8 % NR
Total Dissolved Solids.............
HO03= et iir ittt reennes
6
Suspended Solids.............vv.uts
Hexavalent Chromium (Crté).........
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-------------------------------------------------------

............................................................................
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RFY Batch Number:

Saaple Information

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

oy Gama  walldy e 0 o wadl 0 e a0 a0 280 gl gl

laand Py

Bt et

Customer ID: BH06871020 8HO68726CT BHO687308R 8H07870510

Hatrix: Soil Soil Soil Soil

Units: NG/KG HG/KG MG/KG MG/ KG
Hetals
Silver (Ag), total.............. 1.5 U 1.6 U 1.6 U 2.00 U
Aluninum (AL), total.............. 15200 15300 6720 8750
Arsenic  (Bs), total.............. 8.6 12 5.8 9.1
Bariua  (Ba), total......evenenes 165 59 56 124
erylliua (Be), total.......cvvenn. 0.9 0.8 0.6 0.6 13
Calcium  (Ca), total.............. 8270 3000 4440 4920
Cadniva  (Cd), total.............. 4.8 3.5 3.4 1.00 U
Cobalt (Co), total.....covvun.n. 12 9.8 i 10.00 U
Chromiua - (Cr), total.....ovenn.n. 20 12 9.0 8.5
Cesivm  (Cs), total......vvuvnnn. NR
Copper  (Cu), total.............. 20 .8 23 14
Iron (Fe), total....vvuvenses 20000 13800 20600 6720
Mercury _(Hg), total........oovue 2.07 0.10 U 0.33 0.1 U
Potassium (K ), total.............. 2170 1300 643 765 1
Lithiva (L), total.............. 9 U 0 U 2 U
Hagnesuim (Hg), total..ooeviinnnnn, 5290 2880 2080 2020
Hanganese (Mn), total.............. 563 128 . 163 291
Molybdenum(Mo), total.............. NR
Sodiva  (Na), total.............. 900 666 918 556 )
Nickel  (Ni), total.............. 18 15 24 §.00 U
Lead {Pb), total.............. 6.7 6.6 10 14
Antimony (Sb), total.............. 9.4 U 9.4 U 9.8 U 12,00 U
Selenivm (Se), total.............. 0.9 U 0.9 U 1.0 Y 1.00 U
Strontium (Sr), total.............. 49 28 59 56
Thalliva (T1), total.............. 0.9 U 0.9 V 1.0 U 2.00 U
Vanadium (V ), total.............. 38 25 25 15
line (in), total....c..vvnenn. 49 27 93 36

RFYW Batch ID:

8705-051-6011

8705-051-013

8705-051-012

8705-057-0060




——

——

ey

INORGANICS DATA SUMMARY REPORT

881 HILLSIDE BOREHOLES
HETALS
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Saople Information

RFN Batch ID: 8705-057-0080 8705-057-0020
Customer ID: BHO78705CT BHO787088R
Matrix: So1l Soil
Units: NG/KG NG/ KG

Hetals
Silver  (Ag), total.............. 2.00 2.00 U
Aluminum (Al), total.............. 13800 9280
Arsenic-  (As), total.............. 1.9 9.1
Bariua  (Ba), total.............. 8 56
Berylliva (Be), total.............. 0.9 0.5 J
Calciun. (Ca), total.............. 2280 4600
Cadniun  (Cd), total.............. 1.00 1.9
Cobalt  (Co), total.............. 10.00 10,00 U
Chromivum (Cr), total.c..co.uvn..n. 16 8.2
Cesium - (Cs), total.............. NR NR
Copper  (Cu), total.............. 6.8 9.2
Iron (Fe), total.............. 14800 8560
Mercury (Hg), total.............. ‘ 0.1 0.09 V
Potassiva (K ), total.............. 605 873 I
Lithiva (L), total............n.
Magnesuim (Mg), total.............. 1810 2330
Hanganese (Mn), total.............. 372 219
Holybdenum(Mo), total.............. NR NR
Sodiua  (Na), total.............. 574 579 J.
Hickel . (Ni), total.............. 8.00 4.5 1]
Lead (Pb), total.............. 3.4 16
Antimony (Sb), total.............. 12.00 12.00 U
Selenium (Se), total.............. 1,00 1.00 U
Strontium {Sr), total.............. 21 42
Thalliua (T1), total.............. 2.00 2.00 U
Yanadivm (V ), total.............. 2 13
line (In), total.....oovvvenns : 8.4 59

Page: 1
8705-057-0090 8705-057-0040
8K07871013 8HO78710HS
Soil Soil
NG/KG MG/ KG
2.00 U 2.00 U
6360 8650
6.1 4.3
70 3
0.9 J 0.5 J
3990 : .. 5000
1.00 U 1.00 U
10.00 U 10.00 U
6 6.2
NR NR
12 16
2460 3560
0.09 U : 0.1 U
402 ) 692 J
1160 ‘ 1840
250 142
NR NR
367 456 )
8.00 U 8.00 U
8.0 _ 1.1
12.00 U 12.00 U
1.00 v 1.00 U
51 <70
2.00 U 2.00 U
11 10
12 23
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Sanple Information

RFW Batch ID: 8706-002-0040 3122-471-009 8706-002-0020 8706-005-0060
Customer ID: BHO98706KT BHO98711CT BH0987148R 8H10870010
Natrix: So0il Soil Soil . Seil
Units: HG/KG NG/ KG NG/KG NG/KG

Metals
Silver (Ag), total........o..... 2.00 U 0.4 U 2.00 U 2.00 V
Aluainum (A1), total.............. 18600 6880 8860 11900
Arsenic  (As), total.............. 15 2.2 11 11
garivm  (Ba), total.............. 128 213.0 ' 66 97
feryllium (Be), total.............. 0.9 1 1.00 0.7 3 0.6 1
Calcium  (Ca), total.............. 3980 ) 5180 . 4280 . 70800
Cadmiva  (Cd), total.............. 1.00 U 1.0V 1.00 U 1.7
Cobalt V(CO), total.............. 10.00 U : §.0 U 3.8 1 10.00 ¥
Chroaiua (Cr), total.............. 16 3.20 9.0 10
Cesiva  (Cs), total.............. NR NR NR
Copper - (Cu), total.............. 1.7 3.2 13 7.4
Iron (Fe}, total.....covvnn.ns 17500 2220 8370 11200
Hercury  {Hg), total.....ovvuvnnss 0.1 v 0.1 U 0.13 0.22
Potassium (K }, total.............. 1520 196 900 J 1510
Lithiva (L1), [2:14:) S ' ' 10.0 U. ‘
Hagnesuin (Mg), total.............. 2440 1550 2020 2640
Hanganese (Mn), total.............. - 169 12.0 105 . 160
Nolybdenum(Mo), total.............. NR NR NR ' NR
Sodiua (Na), total.............. 709 J 484.0 405 J 466 J
Nickel (Ni}, total.....oouvunuss 8.00 VU 4.0 U 8.00 U 3.5 7
Lead (Pb), total...ovvvuvinens 1.9 1.6 14 11
Antimony (Sb), total.............. 12.00 U 4.0 U 12.00 U 12.00 VU
Selenium (Se), total...... e 1.00 U 1 v 1.00 U 1.00 U
Strontium (Sr}, total.............. 34 60.0 . 70 86
Thallive (T1), total.............. 2.00 V 2 U 2.00 U 2.00 U
Vanadiva (V ), total.............. 35 5.00 Y 26
linc (In), total........u..... 38 27.0 62 30
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881 HILLSIDE BOREHOLES
HETALS
INORGANICS DATA SUNMARY REPORT

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

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

Sample Information

RFW Batch ID:
Customer ID:
Matrix:
Units:

8706-005-0020
BH1087238R
Soil

HG/KG

8706-010-0060
8H11870010
Soil

MG/ XG

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

Metals

Silver (Ag), total..............
Aluginua (Al), total......ovuw.n..
Arsenic  (As), total..............
Barium  (Ba), total..............
erylliua (Be), total..............
Calcium = (Ca), total..............
Cadnium  (Cd), total..............
Cobalt = (Co), total..............
Chromiva- (Cr), total..............
Cesium  (Cs), total..............
Copper - (Cu), total..............
Iron (Fe}, total......ovunnn
Nercury  (Hg), total..............
Potassium (K ), total..............
Lithiua  (Li), total..............
Hagnesuin (Mg), total..............
Manganese (Mn), total..............
Holybdenum(Mo), total..............
Sodium _ (Na), total..............
Nickel (N1), total...oevunnnnn
Lead {Pb), total........uvnuns
Antimony (Sb), total..............

Seleniug (Se}, total....oovvvrnuns '

Strontium (Sr), total.....evvvvnnn
Thalliva (T1), total...... ereeees
Yanadiva (V ), total..............
line (In), total.............s

8706-005-0040 8706-005-0080
8H10871020 BH1087200T
Soil Soil
MG/ X6 MG/KG
2.00 U 2.00 U
14400 9050 -
19 9.4
192 120
1.0 0.7 J
21600 . 26200
3.0 2.9
9.4 I - 5.6 1
14 9.7
NR : NR
13 12
12800 16100
0.08 _ 0.16
917 J 4 813 J
3350 2630
124 . U3
NR NR
603 3 760 1
2 18
10 10
12.00 U 12.00 v
1.00 U 1.00 U
82 78
2.00 U 2.00 U
38 28
52 51

23700
0.19
1060

2470~
336
NR
1130
25
10
12.00 U
1.00 U
13
2.00 VU
30
100

2.00 U
9900
8.2
i
0.7 3
5790
1.9
6.6 1
10
NR
9.3
11200
0.09 U
1270

2090
135
NR
534 I
7.4 3
24
12,00 U
1.00 U
34
2.00 U
28
38
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881 HILLSIDE BOREHOLES
METALS
INORGANICS DATA SUMMARY REPORT
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RFW Batch Number: Client: ROCKWELL (ROCKY FLATS) Page: 11

Sagple Information

RFW Bateh ID: - 8706-010-0020 8706-010-0040 8705-059-0020 8705-059-0040
Customer ID: BHLI18711CT BH118714MT BH128702CT BH1287058R
Matrix: Soil Soil : Soil Soil
Units: HG/XG HG/KG MG/ X6 NG/ XG
Hetals
Silver (Ag), total.............. 2.00 U 2.00 U 2.00 U 2.00 U
Aluminua (A1), total.............. 15000 9750 17400 9230
Arsenic  (Rs), total.............. 13 9.4 14 3.9
Bariun (Ba), total.............. 127 76 134 258
Beryllium (8e), total.............. 0.8 J 1.9 1.00 0.6 J
Calcium- (Ca), total.............. ' 2770 ‘ 6920 ;4800 3880
Cadaiva  {Cd), total.............. 3.4 " 6.6 1.00 U - 1.00 U
Cobalt  (Co), totdl......cuvvn.n. 62 1 3 10.00 U 10.00 U
Chroaiua (Cr), total.............. 16 12 14 8.2
Cesivm  (0s), total.........cuuu.. NR NR NR NR
Copper  (Cu), total.............. 9.1 ' 9.9 12 17
Iron . (Fe), total........eeiuns 15400 61200 13000 - 13600
Mercury  (Hg), total.............. 0.12 0.18 0.09 U 1.63
Potassium (K ), total.............. 1760 944 J 1110 708
Lithiva  (Li), total.............. '
Hagnesuim (Mg), total.............. . 2460 2600 ‘ 2730 1560
Manganese (Mn), total.............. 318 522 149 , 113
Molybdenum(Mo), total.............. NR NR NR NR
Sodiua {Na), total.....ovnvnnnns 611 2230 357 3 487 I
Nickel (N1), total....uvenene.s, i1 71 8.00 U g8.00 U
Lead (Pb), total.............. A . 9.4 12 17 , 14
Antigony {Sb), total.............. 12,00 U 12,00 U 12.00 U 12.00 U
Selenjum (Se), total.............. .1 v 1.00 U 1.00 U 1.00 U
Strontium (Sr), total.............. 34 - 72 63 50
Thalliva (T1), tetal.............. 2.00 U 2.00 v 2.00 U 2.00 Y
Vanadiva (V ), total.............. 38 . 4] 34 ) 20
linc {In), total.............. 39 159 % 39
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Client: ROCKKELL (ROCKY FLATS)
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Sample Information

RFW Batch 1D:

8706-004-0020

3122-471-004

8706-004-0040

3122-471-007

Custonmer ID: 8H13870010 8H138711CT 8H1387148R BH148703W]
Hatrix: Soil Soil Soil Soil
Units: NG/ X6 G/ XG NG/ X6 NG/ %6
Hetals
Silver (Ag), total......vvven.n,s 2.00 U 0.4 V 2.00 U 0.4 U
Aluminua (Al), total.............. 10900 U 13400 7850 21000
Arsenic  (As), total.............. 12 1.19 6.5 6.61
Barium  (Ba), total.............. 124 811.0 231 294.0
Berylliun (Be), total.............. 0.7 1 1.00 U 0.5 J 1.20
Calcium (Ca), total.............. 56400 . 104000.0. 4540 1870 .
Cadaium™™ (Cd), total.............. 2.1 1.0 4.1 6.40
Cobalt  {Co), total.............. 8.3 I 4.0 U 5.7 1 10.6
Chromium (Cr), total.............. 7.4 1506 9.8 21.8
Cesiva  (Cs), total........... e NR NR
Copper  (Cu), total.............. 5.6 12.2 8.9 19.6
Iron (Fe), total..vvvnvnnnnnns 10200 12300 33600 23100
Mercury  (Hg), total.............. 0.18 ' : 0.1 U 0.1 v 0.1 U
Potassium (X ), total......ovvenens 459 § 1052 784 I 2174
Lithiva  (Li), total.....ocueeeens ' 10.8 18.4
Hagnesuia (Mg), total.............. 3680 5000 2170 6090
-Manganese (Mn), total.............. 116 159.0 533 49,0
Holybdenum(Mo), total.............. NR ' NR NR NR
Sodiva (Na), total.............. 541 598.0 1100 308.0
Nickel  (Ni), total.............. 12 14.4 12 24.8
Lead (Pb), total........uvn.es 9.5 17.1 i1 17.6
Antimony (Sb), total.............. 12.00 VU 40 U 12.00 U é0 U
Seleniua (Se), total.............. 1.00 U 1V 1,00 U Lt v
Strontium (Sr), total.............. 135 178.0 138 52.2
Thallium (71), total.............. 2.00 U 2 U 2.00 U 2 v
Vanadiua (V ), total........vvven 25 41.6 i 42.0
line (In), totad.......e.enes 34 60.2 43 63.2
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