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APPENDIX E
BOREHOLE GEOPHYSICS

This appendix supplements section 3.2 Borehole Geophysics within the main report.

1.0 DATA ACQUISITION

Data was acquired in accordance with SOP 4.5, Borehole Geophysical Loggings

(Rockwell International, 1989). Typically data acquisition has required six logging runs:

RUN 1: Fluid temperature and fluid resistivity.

RUN 2: SP, IP, 16 inch and 64 inch normal.

RUN 3: Full wave form sonic.

RUN 4: Guard Resistivity, Neutron Density, Natural Gamma Ray.
RUN 5: Gamma-Gamma Density and Caliper.

RUN 6: EM-39 Induction.

The combination of measuring devices are consistent (for example, fluid temperature
and fluid resistivity are always run together) but the order the runs have varied in response
to hold conditions. An additional run, a diplog, was made on 33-89BR. This sonde was run
on a trial basis for this hole. To date the raw data for the diplog has not been processed.
Because the diplog was run on an experimental basis at the request and cost of the logging
company, COLOG, and because the results of that run are not to date interpretable, the diplog

probe and logging results will not be discussed further in this report.

Data was acquired digitally by COLOG Inc., of Golden, Colorado under the oversight

of a representative of EBASCO SERVICES INCORPORATED. Synopses of borehole

Draft Background Geochemical Characterization Report Appendices
Rocky Flats Plant, Golden, Colorado October 9, 1989
p:\wp5\docs\rockwell\bkgd-toc.104



’ geophysical operations were prepared by EBASCO and are presented below by well. No
synopsis is available for the first logging run on 37-89BR (28 April 1989), for wells 41-89BR
and 43-89BR.
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EBASCO SERVICES INCORPORATED EMO

143 Union: Boulevarg, Suite 1010, Lakewooa. CO 80228-1824. (303) 988-2202

Mr. Brent Lewis
Rockwell International

March 7, 1989
RIGP-EDEN-89-048

North American Space Operations

Rocky Flars Plant

P.O. Box 464

Golden, CO 80403

Subject: Geophysical Logging Oversight at 32-89 BR

Dear Brent:

On March 3, 1989, I oversaw borehole geophysical logging operations at borehole 32-89BR north
of the Rocky Flats Plant. A synopsis of events were as follows:

Time

‘ 0959

1021
1106
1227
1318
1431
1515
1532

EVCT][

Arrived at site. Colog was completing fluid resistivity and temperature
log.

Started logging with SP, resistivity, and IP tools.

Started logging with sonic tool.

Started logging with gamma ray, neutron, and guard resistivity tools.
Started logging with gamma-gamma density tool.

Started logging with EM39 induction tool.

Onsite logging operations completed.

I departed site.

I went to Colog's office to get field plots of the logs and to review data.

Noted problems which will not effect data quality are:

1) A resistivity measurement of the drilling fluid was not possible due to the below
freezing temperamres in the mud pit. This measurement would be helpful for
calculating the formation porosities and permeabilities.

2) ‘The EM39 borehole induction logger is still requiring careful artention during logging

o

get accurate depths. Overall, the EM data are about 2-3 feet off. Colog will be

able to depth shift the data using the guard and 16" normal resistivity data as a
reference. This should not effect overall data quality.



March 7, 1989
RIGP-EDEN-89-048
Page 2

The geophysical logging operations went well despite the very cold temperatures, high winds, and
ongoing snow storm. If you have any questions, feel free to contact me at 988-2202.

Sincerely yours,
EBASCO SERVICES INCORPORATED

Sr. Assoc. Geophysicist
LAIL:an

cc: T. Greengard
M. Amndt
C. Davenport
J. Bergmann
H. Bienkowskd
R. Crowder
T. Deignan
P. White
RIGP File
Chron File

(]



EBASCO SERVICES INCORPORATED
143 ‘Unuon Boulevard, Suite 1010, Lakewooa. CO 80228-1824. (303) 988-2202

RIGP-EDEN-023
February 22, 1989
Mr. Brent Lewis
Rockwell International
North American Space Operatons
Rocky Flats Plant
P.O. Box 464

Golden, CO 80403
Subject: Geophysical Logging Oversight at 33-89BR
Dear Brent:

On February 16, 1989, I oversaw borehole geophysical logging operatons at borehole 33-89BR
north of the Rocky Flats Plant. A synopsis of events were as follows:

Time Event

0934 Arrived at drill site

0951 It was decided to clear a blockage in hole at 109 feet by
using the drill rig. Rig was froze up. Waitng on rig to

“ become operational.

1133 Rig finished reaming out hole and pipe pulled.

1149 Logging operations started with temperature and fluid
resistivity tools.

1218 SP, resistivity and IP tools lowered down hole.

1255 Sonic probe lowered down hole.

1329 Alternate sonic probe lowered down hole.

1446 Neutron, guard resistivity, and gamma ray tools lowered down
hole.

1535 Gamma-gamma density and caliper probe lowered down hole.

1620 Pipmeter probe lowered down hole.

1731 EM39 induction tool lowered down hole.

1815 Logging operations completed.

1824 Colog is packing up, I departed site.

Noted problems which will probably not effect data quality are:

1) The 36" sonic probe did not record sufficient quality data for the automatic event
picking algorithm. Colog switched to the alternate 48" probe which solved the
problem.

2) The digital depth recorder on the Mount Sopris System was incorrect by 0.2 to 0.3 feet
consistently in the same direction after logging. This should not affect data quality.

3) The EM39 borehole induction logger is mare difficuit to set up. A tripod with a depth
meter must be set up over the hole. This requires moving the drill rig off of the hole.
The depth meter wheel on the tripod was not rotating properly initially. This was
corrected by a Colog person pulling on the downgoing cable. The log depth was
incorrect by 0.7 feet after logging. This should not affect data quality, but EM logging

0 should be monitored closely to prevent degradation in data quality.
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4) SP and 64" normal resistvity logs have spiked events at certain depth intervals. Bob
Crowder of Colog offered that this may be caused by a combination of fluid resisdvity
and rugosity in the hole. 1 need more time to review data to evaluate effect on overall
data quality and origin of the problem.

The geophysical logging operations went well owing to Colog's experience and commitment to
acquire quality data. If you have any questions, feel free to contact me at 988-2202.

cc: Tom Greengard
Mike Armndt
Clark Davenport
Jeanell Bergmann
Henry Bienkowski
Robert Crowder
Tim Diegnan
Paul White
RIGP File
Chron File

Sincerely yours,
EBASCO SERVICES INCORPORATED

fiopdl o

Irons
Sr. Assoc. Geophysicist



EBASCO SERVICES INCORPORATED

143 Union Bouilevard, Suite 1010. Lakewood, CO: 80228-1824. (303) 988-2202

RIGP-EDEN-89-068
March 21, 1989

Mr. Brent Lewis

Rockwell International

North American Space Operations
Rocky Flats Plant

Bldg. 250

P.O. Box 464

Goldern, CO 80403

Subject: Geophysical Logging Oversight at 34-89BR
Dear Brent:

On March 13, 1989, I oversaw borehole geophysical logging operations at borehole 34-89BR
north of the Rocky Flats Plant. A synopsis of events were as follows:

0830  Arrived atdrill site.

0840  Drillers reaming hole and pulling pipe.

0922  Logging operanons started with temperature and fluid resistivity tools.

0949  SP, resistivity, and IP tools lowered down hole.

1040  Sonic probe lowered down hole.

1140  Neutron, guard resistivity, and gamma ray tools lowered down hole.

1200 Loose connection on probe hinders quality data acquisition.

1250  Secton on probe replaced with BPF section and reassembled

1305  BPF section alleviates problem; neutron, guard resistivity, and gamma ray tools
lowered down hole.

1332 Gamma - gamma density and caliper probe lowered down hole.

1426  EM 39 induction tool lowered down hole.

1500 COLOG leaving; I departed site.

Comments:

1) The digital depth recorder on the Mount Sopris System was incorrect by 0.1 to 0.3 feet
consistently in the same direction after logging. This should not adversely effect data
quality.

2) EM39 borehole induction log depth was incorrect by 1.6 feet. Data were shifted by
COLOG to alleviate the problem, and the data exhibits good correlation with the resistivity
tools.



3) The gamma/guard resistivity/neutron tool contained a loose pin connection in the tool
housing, which caused gamma count readings to be unreasonably high. The problem was
carrected by replacing a section of the probe with a section from a different probe. High
quality data was acquired after the tool was fixed.

4) Log responses exhibit characteristics of a "sandy" interval from approximately 125 - 135
feet. Another sandy interval occurs just below casing; however, certain log responses are
affected by casing, and care should be taken when quantitatively interpreting certain log
data near or in casing. Notice the mudcake buildup in the 127 - 132 feet interval on the
caliper log. This implies the adjacent sandy interval exhibits relatively good permeability.

Sincerely yours,

EBASCO SERVICES INCORPORATED

Geophysicist
T™D/h

cc: C. Davenport
L. Irons
T. Greengard
M. Amdt
H. Bienkowski (Weston)
J. Bergman (Weston)
R. Crowder (Colog)
RIGP File
Chron File



EBASCO SERVICES INCORPORATED EMO
‘ ‘ 143 WUnuion Boulevara, Suite 1010, Lakewooa. CO 80228-1824. (303) 988-2202

RIGP-EDEN-89-106 :
April 6, 1989 ==

Mr. Brent Lewis S St
Rockwell International e

North American Space Operations

Rocky Flats Plant

Bldg. 250

P.O. Box 464

Golden, CO 80403

Subject: Geophysical Logging Oversight at 35-89BR
Dear Brent:

On April 4, 1989, I oversaw borehole geophysical logging operations at borehole 35-89BR north
of the Rocky Flats Plant. A synopsis of events were as follows:

TIME EVENT

0815 Arrived at drill site

0848 Drillers finished pulling pipe.

0859 Temperature and fluid resistivity probe lowered down hole.
' 0942 SP, IP, and resisdvity tools lowered down hole.

1101 Sonic probe lowered down hole.

1220 Neutron, guard resistivity, and gamma ray tools lowered down hole.

1316 Gamma-gamma density and caliper probe lowered down hole.

1410 EM 39 inducton tool lowered down hole.

1505 I departed site.

Comments:

1) The digital depth recorder on the Mount Sopris System was incorrect by 0.1 to 0.4 fest
consistently in the same direction afeer logging. This should not adversely effect data
quality.

2) EM 39 borehole induction log depth was incarrect by 0.1 feet. The data were depth -
shifted by COLOG, and a close correlation exists between the EM 39 data and the
resisdvity data. .

Sincerely, :
EBASCO SERVICES INCORPORA'

~fometlsy 1] Ly
Timothy M. Deignan
Geophysicist

o TMD/h



C. Davenport

L. Irons

T. Greengard

M. Amdt

B. Bienkowsiki (Weston)
J. Bergman (Weston)
RIGP File



EBASCO SERVICES INCORPORATED
143 Urwon Bouievarg, Suite 1010, Lakewood, CO 80228-1824, (303) 988-2202

RIGP-EDEN-096
March 29, 1989

Mr. Brent Lewis
Rockwell International
North American Space Operations
Rocky Flats Plant
Bldg 250
P.O. Box 464
Golden, CO 80402
36 HeB 1331
Subject: Geophysical Logging Oversight at}!—89BR
Dear Brent

On March 23, 1989 I oversaw borehole geophysical data logging operatons by Colog Inc. in
borehole 36-89 BR located northeast of the Plant area. An abbreviated synopsis of events follows:

0815 I arrived onsite. Drill crew was preparing hole for logging. Colog auxiliary truck
is onsite, however logging truck has not arrived.

O 0820 Colog logging truck arrived onsite.
0848 Fluid resistivity/temperature probe ready to log.
0923 SP/resistivity/IP probe started logging uphole.
0947 Sonic probe started logging uphole.

1037 | Neutron/gamma/guard probe started logging uphole.

1111 Gamma-gamma density probe started logging uphole.
1154 EM-39 induction probe started logging downhole
1204 EM-039 induction probe started logging uphole.

1234 Colog finished logging operations. Additional processing of data was being
performed.

1242 I departed site.
The following comments concerning data quality are preseated:

1) Depth differences varied from 0.0 to 0.2 feet on first logging runs, including the
. EM-39. This is a significant improvement.

9



0 2) EM-39 downhole data are not as good as uphole data. This is due to the lightness
of probe. The EM-39 probe would sometimes hang on the borehole wall then
drop. Uphole data should be used for analysis and display.

3) Sonic data are poor quality above water table. This is not unusual.

4) ‘The interval between 58.4 to 60.9 feet has higher densities (2.5-2.96) than the
remainder of the formation. Bob Crowder mentioned that the induction inphase
data indicates a change in magnetic susceptbility in the same depth interval,
suggesting the presence of magnetite. This zone could be volcanic in origin, such
as a flow or volcaniclastic deposit. The gamma ray decreases across this zone as
for a sandstone. The resistivity data suggests that this zone is hard. Another
possibility is reduced iron cementation. I sugge:t a look at this interval of the core
with a binocular microscope to better assess thez= physical properties.

Sincerely yours,
%SCO SERVICE=S INCORPORATED

1y A f e

Larry A. Irons

Sr. Assoc. Geophsicist
LI/IIh

O‘ cc: C.Davenport
T. Greengard
M. Arndt
H. Bienkowski
J. Bergmann
RIGP file
Chron file



EBASCO SERVICES INCORPORATED EMO
0 143 Union Boulevard, Suite 1010, Lakewood, CO B0228-1824, (303) 988-2202

RIGP-EDEN-89-189
May 25, 1989

Mr. Brent Lewis

Rockwell International

North American Space Operations
Rocky Flats Plant

Bldg. 250

P.O. Box 464

Golden, CO 80403

Subject: Geophysical Logging Oversight at 37-839BR

Dear Brent:

On May 11th and 12th, 1989, I oversaw borehole geophysical logging operations at borehole 37-
0 89BR southeast of the Rocky Flats Plant. A synopsis of events were as follows:

TIME EVENT

0843  Airive atsite; drillers pulling pipe.

0952  Temperamure and fluid resistvity probe lowered down hole. (Problem with
temperature electronics; COLOG calls their office to attain a new probe).

1026  SP, resistvity, and IP tools lowered down hole.

1139  Sonic probe lowered down hole.

1409  Natural gamma, guard resistivity, and neutron tools lowered down hole.

1535  N. Smith (COLOG) arrives with new temperamre/fluid resisdvity probe.

1552  Gamma-gamma density and caliper probe lowered down hole.

1826  Depar site.

5-12-89

0705  Armrive arsite.

0736  Temperature/fluid resistivity probe lowered down hole.
0922  EM 39 induction tool lowered down hole.

1054  Depan site.



100

Comments: ) T

1)

The digital depth recorder on the Mount Sopris system was incorrect (within reasonable
limits) consistently in the same direction after logging. This will not adversely affect data
quality.

2) The sonic probe and the temperature/fluid resistivity probe became stuck in the borehole at
approximately 585 - 590 feet. The temperature/fluid resistiviry data should be considered
anomalous in this area. Sonic data was only acquired to 590 feet.

3) The drillers placed “fresh” water in the borehole at 0946 on 5-11-89. More water was
added before logging operations commenced on 5-12-89. The fluid resistivity log should
be interpreted with caution, especially as an indicator of the true value of Rw, in the upper
section of the hole.

4) The lower 100 feet of the Laramie Formation contains numerous distinct intervals. These
intervals are apparent on the resistivity and density traces as areas of high resistivity and
low density. The average density of soft coal is 1.32 g/cc; the density trace exhibits distinct
intervals possessing densities of approximately 1.35 g/cc. Several of these intervals are
persistent throughout the Rocky Flats Plant area, and are termed coals #2, 3, and 4
(Spencer, 1961).

Sincerely yours,
EBASCO SERVICES INCORPORATED
/4 4);': .‘Z/ﬁ"‘ ﬁ//// ,/4’2/{ nd. 7]
a4
Timothy M. Deignan
Geophysicist

TMD/th

cc:  C. Davenpont
L. Irons
T. Greengard
M. Amdt
H. Bienkowski (Weston)

J. Bergman (Weston)
R. Crowder (Colog)
RIGP File

Chron File



EBASCO SERVICES INCORPORATED EM@
“ 143 Uruon Boulevarad, Suite 1010, Lakewood. CO 80228-1824. (303) 988-2202

RIGP-EDEN-89-124
April 18, 1989

Mr. Brent Lewis

Rockwell International

North American Space Operations
Rocky Flats Plant

Bldg. 250

P.O. Box 464

Goldern, CO 80403

Subject: Geophysical Logging Oversight at 38-89BR
Dear Brent

On April 13, 1989, I oversaw borehole geophysical logging operations at borehole 38-89BR north
of the Rocky Flats Plant. A synopsis of events were as follows:

@ TIME EVENT

0810  Arrived at site drillers pulling pipe.

0845  Temperature and fluid resisavity probe lowered down hole

0925  SP, IP, and resistivity tools lowered down hole

1012  Sonic probe lowered down hole

1128  Neutron, guard resistivity, and gamma ray tools lowered down hole
1157  Gamma - gamma density and caliper probe lowered down hole

1255  EM 39 induction tool lowered down hole

1325  New EM 39 tool lowered down hole

1415  Colog leaving; I departed site

Comments:

1) The digital depth recorder on the Mount Sopris System was incorrect by 0.1 to 0.3 feet
consistently in the same direction after logging. This should not adversely effect data

quality.
2) EM39 borehole induction log depth was incorrect by 0.3 feet. The data were depth shifted
by COLOG, and a close correlation exists between the EM 39 data and resistivity data.

3) A new "weighted" EM 39 probe was put into-use by COLOG; however, the instrument
needs to go through calibration procedures before it can be utilized.



“ 4) Two sandy intervals are present in weil 38-89BR. The first interval is near 96 feet, and the
second sandy unit is located at 107 feet. The second unit exhibits characteristics which
may make it possible to screen the interval.

Sincerely yours,

EBASCO SERVICES INCORPORATED

VL g 17

Geophysicist
TMD/h

cc C. Davenport
L. Irons
T. Greengard
M. Amdt
H. Bienkowski (Weston)
J. Bergman (Weston)
R. Crowder (Colog)
RIGP File
Chron File



EBASCO SERVICES INCCRPORATED EMO

. 143 Union Boulevara, Suite 1010, Lakewood. CO 80228-1824. (303) 988-2202

Mr. Brent Lewis

RIGP-EDEN-89-069
March 21, 1989

Rockwell International
North American Space Operations
Flats Plant

Bldg. 250

P.O. Box 464

Golden, CO 80403
Subject: Geophysical Logging Oversight at 41-89BR

Dear Brent:

\\"&\\“’

On March 9, 1989, I oversaw borehole geophysical logging operations at borehole 41-89BR A
southeast of the Rocky Flats Plant. A synopsis of events were as follows:

"I' TIME
1200
1240
1340
1415
1428
1445
1510
1525
1542
1605
1635
1645
1655-
1715
1723
1745

Comments:

EVENT

Arrived at drill site.

Background radiation survey performed by COLOG.

Rig reaming out hole and pulling pipe.

Hole filled with water.

Logging operations started with SP, IP, and resistivity tools.
Neutron, guard resistivity, and gamma ray tools lowered down hole.
Gamma - gamma density and caliper probe lowered down hole.
Sonic probe lowered down hole.

Excessive noise present in waveform from far receiver.

Sonic probe lowered down hole again.

Excessive noise still present in waveform from far receiver.

Temperature and fluid resistivity tools lowered down hole.

Sonic probe reruns in attempt to alleviate excessive noise in waveform from far
receiver.

EM 39 induction tool lowered down hole.

COLOG leaving; I departed site.

1) The digital depth recorder on the Mount Sopris system was incorrect by 0.1 to 0.2 feet
consistently in the same direction after logging. This should not adversely effect data

quality.

N
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2)

3)

4)

3)

EM39 borehole induction log depth was incorrect by 0.4 feet. Data were shifted by
COLOG to remedy the problem, and EM 39 data exhibitec close correlation with the
resistivity tools.

Excess noise was present in the far receiver waveform of :he sonic probe. The tool was
run a number of times with the same outcome. The noise ‘s not tool oriented, because
signals were high quality on surface tests of the instrume- . Most likely, the excess noise
is due to adverse borehole rugosity conditions (crooked k. ie and/or eminent caving in of
borehole). The sonic velocity is excessively high. Perhaps manual picking of arrival times
can alleviate the high velocity data.

The ground electrode for the 64 inch normal and guard re:istivity tools emerged from the
borehole after only 15 feet of actual logging had been dore. Resistivity values acquired
from these tools should be interpreted with caution from = depth of 35 feet to the surface.
The 16 inch normal and induction tools can be evaluated with confidence until
approximately 10 feet of the surface.

The neutron porosity log needs filtering on the log displa-. Ttns procedure will have no
bearing on the original neutron data.

The temperature log should not be utilized for interpretar:::n purposes because the borehole
was filled with drilling guid igx%mcdiatcly prior to logging operations.
pee i 3

Borehole 41-89 BR'taved in a short time after logging operations were concluded.
Purpose of iogging run was to provide sonic and density data on weathered claystone to tie
into the upcoming seismic reflection program.

Sincerely yours,

EBASCO SERVICES INCORPORATED

Timothy M. eignan
Geophysicist

TMD/llh

C. Davenport

H. Bienkowski (Weston)
J. Bergman (Weston)
R. Crowder (Colog) g

RIGP File ; - \
Chron File LT~ -



2.0 DESCRIPTION OF BOREHOLE GEOPHYSICAL PROBES

Temperature Pr

The first probe used in any borehole is usually the temperature probe. This probe
continuously records the thermal gradient of the borehole fluid immediately surrounding the

thermistor as the probe is lowered from the surface to the bottom of the hole.

The logging equipment is calibrated to present data in degrees Celsius. Temperature

data provides information as to the source of inner borehole flow and static water levels.

Fluid Resistivity Pr

Fluid resistivity logs record the borehole fluid resistivity directly as the borehole fluid
passes between electrodes within the probe. Changes in fluid resistivity can indicate the in-

flow or out-flow of water as well as the water quality.

Both the temperature and fluid resistivity probes are best run in a borehole which has
not been disturbed for 24 hours. However, hole conditions at the background wells required
drilling rods to remain in the hole to just prior to logging. The disruption of the fluid column
just prior to logging by pulling rods and the simultaneous introduction of fresh water to the

hole to displace the drilling can mask evidence of changes in the borehole fluids.

P Pr

The Spontaneous Potential (SP) probe measures variations in the natural electrochemical
potential. The potential, (electrochemical) measured in millivolts, results if a contrast exists

between the resistivities of the borehole fluid and the formation pore water. It can result

Draft Background Geochemical Characterizations Report Appendix E
Rocky Flats Plant, Golden, Colorado November 1, 1989
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from oxidation-reduction (redox) from sulfide mineralization (e.g. pyrite) or from a

"strecaming” potential which results from fluid flow into or out of the formation.

Where salinity contrasts are significant, the SP curve can be used to differentiate

permeable and impermeable lithologies (e.g. sandstones versus claystones).

IP Probe

The Induced Polarization (IP) probe applies an intermittent current downhole and
measures the subsequent residual voitage produced by the polarization of the surrounding
borehole. Polarization commonly occurs in minerals with high cation exchange capacity (e.g.
clays or zeolites) and at the interface between pore fluid and conductive minerals (e.g. metaliic

sulfides).

Normal Probes

The 16 and 64 inch normal probes apply a current of constant intensity within the
borehole and measure the resistivity of the formations to this current. The current induced
by a normal probe is unfocussed, consequently resistivity values are often underestimated

where large resistivity contrasts exist between formation beds.

Normal probes like all resistivity probes require a conductive borehole fluid.

The distances of 16 and 64 inches refer to the spacing between two electrodes within
the probe. The 16 inch spacing measures the resistivity over a narrower band than the 64 inch
spacing and can result in better bed definition. The 64 inch spacing measures the resistivity

deeper into the formation and provide a better formation resistivity in the absence of thin

beds.
Draft Background Geochemical Characterizations Report Appendix E
Rocky Flats Plant, Golden, Colorado November 1, 1989
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onic P

The sonic probe generates a sound wave which travels through drilling fluid and
formation to a receiver. The sonic waves received are measured with respect to sonic velocity,

amplitude, and wave shape.

The sonic probe used in this study is comprised of a single transmitter and two
receivers with a transmitter-to-receiver spacing of 36 inches. Because only a single transmitter

is in this probe, the tool is sensitive to borehole rugosity and sonde tilt.

Guard Resistivity Probe

Like the normal probes the guard resistivity probe measures formation resistivity. This
probe utilizes guard electrodes placed above and below a measuring electrode to focus the
induced current horizontally into the formation. Because this is a focused resistivity log, thin-

bed boundaries and formation resistivities are better defined.

Like all resistivity probes, the guard resistivity probe requires a conductive borehole

fluid.

Neutron Densitv Probe

As the neutron probe is drawn up the borechole, neutrons are emitted from an
Americium-241 Beryllium source into the surrounding strata. Some of these neutrons are
slowed down or thermalized, by collisions with atomic nuclei in the surrounding strata, while
other neutrons are returned to a detector and are recorded in counts per second. Because
hydrogen is the most effective thermalizing element, a decrease in returned neutrons indicates
an increasc in hydrogen. This increase in hydrogen may imply an increase in water filled

porosity or an increase in chemically bound hydrogen associated with clays.

Draft Background Geochemical Characterizations Report Appendix E
Rocky Flats Plant, Golden, Colorado November I, 1989
p:\wp5\docs\rockwell\bkgappn.29



The neutron probe used in this study is a single detector probe therefore it is sensitive

to hole rugosity.

Natural mma Rav Pr

The natural gamma probe detects gamma radiation that naturally occurs in all rock and
records the radiation in counts per second. The log, which shows relative changes in radiation
is used for lithologic identification and stratigraphic correlation and is not directly sensitive

to weathering.

Gamma-Gamma Density Probe

As the gamma-gamma probe isdrawn up through the borehole, gamma rays are radiated

from a radioactive source (Cesium-137) into the surrounding material. Some rays are scattered

and absorbed by collisions with electrons within the material; other rays return to a radiation

detector and are counted. The number of returned rays is inversely proportional to the
approximate bulk density of the surrounding material. Densities of rock along the walls of
a borehole are identified by a number of counts per second with a lesser density giving higher
counts. By using a compensated density probe (2 detectors) and calibrating the system to

known values, the counts can be translated to actual density values.

The gamma-gamma probe is run against the wall of the borehole or against the inside
wall of well casing. A mechanical arm which acts as the caliper probe decentralizes the

gamma-gamma probe.

Caliper Probe

The caliper probe is a single arm mechanical probe that is used to determine variation

in the diameter of a borehole. The diameter generally increases in cavities and, depending on
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the drilling technique used, in weathered zones. An apparent decrease in borehole diameter
may result from mud or drill-cutting accumuilation along the sides of the borehole and in the
bottom of a boring. Data from the caliper log is used (1) to vertically locate cavities and
weathered zones and (2) to correct changes in borehole diameter which directly affects the
response of the gamma-gamma log and the sonic log. The caliper probe may also be used to

determine the condition and variation in diameter of casing.
In i

The induction probe utilizes alternating current to induce an alternating magnetic field
within the formation. This alternating magnetic field induccs secondary currents within the
formation, which in turn create secondary magnetic fields. The induction probe is sensitive
to these secondary magnetic fields. The signal received by the induction log is proportional
to the amount of secondary current extant in the formation. This secondary current is
proportional to the formation conductivity. Although the induction probe directly measures
formation conductivity, this data is transformed to formation resistivity in the log output to

facilitate comparison of the induction curve with resistivity curves.

Unlike resistivity devices, the induction probe can be run in non-conductive borehole

fluids.
3.0 ANALYTICAL METHODS

The primary purpose of logging background wells is to facilitate the selection of
completion intervals. The target zone of completion is the uppermost permeable zone at least
three feet thick. Consequently the analysis of borehole geophysical logs was restricted to the

area around the uppermost permeable zones.
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Analysis of borehole geophysical logs begins with inspection for direct evidence of
zones of permeability. In the absence of such evidence, the presence of relatively permeable
zones has been assumed to correspond to sandstones with relatively high porosities and low

clay content.

3.1 Determination of Permeable Zones

Four curves were examined for direct evidence of permeability zones. None of these

curves were a2 consistent indicator of permeability, however.

Both the Temperature and Fluid Resistivity curves characterize the borehole fluid.
Localized changes within the fluid column indicate a mixing of borehole and formation
waters laterally adjacent to a permeable zone. This phenomenon however is masked in many
boreholes within this study because of mixing within the borehole caused by the removal of

drilling rods from the hole just prior to logging.

The SP curve is a qualitative indicator of permeability where sufficient differences
in salinity exist between the drilling fluid and formation water. However, both the formation
water and drilling fluid used to drill the background wells are fresh. This results in little

salinity contrast and characterless SP curves.

The Caliper curve can indicate the presence of mudcake in boreholes which are neither
rugose nor oversized. Mudcake is a product of outflow of borehole fluid into the adjacent

formation and is consequently an indicator of permeability.

‘Overall mudcake buildup may have been inhibited because no drilling additives were
added to the drilling fluid (water) and consequently any drilling mud present was the product

of natural breakdown of the drilled claystones. In addition, because the mud was not
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artificially weighted up, only a small hydraulic head existed between the borehole fiuid and

formation water.
3.2 Estimation of Porosity and Clay Volume
3.2.1 Porosity Logs

Three apparent porosity curves have been generated by COLOG for the background
wells. The Gamma-Gamma (sandstone) ‘porosity, $G,,, curve is based upon a matrix density
of 2.65 g/cc and a fluid density of 1 g/cc. The Neutron (limestone) porosity, gN,,, is based
upon tool specific correlations for neutron counts and borehole diameter. For the purpose of
porosity analysis the Neutron (sandstone) porosities, gN_,, have been estimated for g¢N,, > 5%
as gN_, = #N,, + 4 porosity units. This calculation is based upon chart Por-13 in Schlumberger
(1984). Sonic sandstone porosities, ¢S, are based on the sonic travel time and an algorithm

proposed by Raymer, Hunt and Gardner (1980).
3.2.2 Original crossplot and Clay Volume

Porosity analysis within the bedrock sandstones is complicated by the ubiquitous
presence of clay. In order to estimate the porosity and clay volume in sandstones, crossplots
of G, and ¢N_, were generated for individual wells prior to selection of the screened interval.
As shown in Figure F-1, adjusted porosity values were based upon a clay line established from
selected log data from claystones and an assumed clay density of 2.35 g/cc. Original
calculations made prior to screen selection for background wells are presented below.

Crossplot porosity and clay volume were not calculated for 32-89BR and 33-89BR.
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323 Recalculated Crosspiot Porosity and Clay Volume

Upon completion of the background borehole geophysical logging, a crossplot of gN_,
and ¢G,,, Figure F-2, was constructed from the data provided by the cight wells listed in Table
F-1. Well 37-89BR was not included in this crossplot because of its anomalous depth and the
presence of the Fox Hills Formation. In order to utilize the sand-silt-clay model described as
the Saraband model by Schlumberger (1987), a triangle was superposed on the data. Vertices
at ¢N,, = ¢G,, = 0 and at §G,, = ¢N,, = 100 represent end points of that line segment upon
which log data from clean quartzose sandstones should fall. Points to the right of this line
segment indicate a quartz sand-clay combination. The third vertex represents an imporous
claystone whose location is determined by the plot of sampled data points. The imporous

claystone point was interpreted from this plot to be gN_, = 68, ¢G,, = 20.

‘The calculations for the volume of clay (Vcl) are:

Vel = 4 ¢ob/d¢d =4¢ob/48

where 4 ¢, = 8N, - 6G,, for the sampled point,
and 4 ¢, =N - ¢G,, for the claystone vertex.

***Note 49, =68-20=48

The calculations for adjusted porosity are:

$ag; = 9G,, - Vel x 20

where ¢G,, is the observed ¢G

ss, and

20 = ¢G,, of the claystone vertex.

Recalculated adjusted porosities and volumes of clay based upon the above formulae

arc presented for each well over the zones of logged below.
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FIGURE E-1

ORIGINAL CROSSPLOT POROSITY AND
CLAY VOLUME CALCULATIONS

|
|
|
#Gss
(%)
\
50 60
Nss (%) @ observed #Gss and
#Nss for known clay
PROCEDURE:
e ¢Gss and 8Nss for clean clays are crosspiotted.
‘ e A line parallel to the sand line is fitted through this data and
1 offset recorded.
o Vel = adob/offset
where Vel = volume ciay
agob = @Nss — #Gss for the sampled point
u e gadj = 0.18+vcl

where #adj = adjusted porosity.

The constant 0.18 is based upon an assumed clay density of
2.35 g/cc (correct for montmoriilonite).
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‘ TABLE E-I

BACKGROUND WELLS CROSSPLOTTED IN FIGURE F-2

Well Interval Crossplotted (feet below Ground Level
32-89BR 42 - 195
33-89BR 43 - 151
34-89BR 44 - 167
35-89BR 42 - 207
36-89BR 51 -106
38-89BR 26 - 128
41-89BR 51 -108
43-89BR 38 - 98
0 Over the crossplotted intervals data were selected at 0.5 feet intervals (e.g. 42.0, 42.5,
43.0.. 195.0)
Draft Background Geochemical Characterizations Report Appendix E
Rocky Flats Plant, Golden, Colorado November I, 1989

p:\wp3\docs\rockwell\bkgappn.29
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+ FROM DIGITAL RECORD OF BOREHOLE GEOPHYSICAL LOG
NEUT POR_(SS) ‘= NEUT POR (LS) + 4

vV CLAY (FRAC.) = (NEUT POR °(5S) - G-C POR (SS)) / 48
ADJ POR (SS) = G-G POR (SS) - (V CLAY (FRAC.) * 20 )
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3.2.4 Natural Gamma Ray and Induced Potential as a Clay Volume Indicator

Two other curves, Natural Gamma Ray (GR) and Induced Polarization (IP), have been
used in other locations as V¢l indicators. Initially no attempt has been made to generate a Vel
from either curve because of the absence of values representative of clean bedrock sand.
After the recalculation of Vcl values, crossplots of GR and IP versus Vcl as calculated in
section 3.2.3 were generated for Well 32-89BR, and best fit lines established, see Figures E-3
and E-4. The low values for goodness of fit (R?) for 32-89BR and for seven other background
wells, Table E-2, indicate the GR and IP curves are poor indicators of clay volume at this

location.

4.0 BOREHOLE GEOPHYSICAL LOGS

The borehole geophysical logs presented below are listed in Table E-3.

5.0 SUMMARY PLOTS

Summary plots by well align on a small scale well construction, a simplified lithology
log and the respective borehole geophysical curves presented in section 4.0 in order to illustrate

the rationale for the completion zone. Table E-4 lists. the summary plots presented below.
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VOLUME CLAY

FIG. £3 CLAY VOLUME/GAMMA RAY CROSSPLOT
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. TABLE E-2

‘GOODNESS OF FIT FOR GR AND IP AS INDICATORS OF Vclay

GR as an indicator of Vclay IP as an indicator of Vclay
Well Intervai®* R? Interval® R?
32-89BR 42-187 0.186 42-195 0.017
33-89BR 43-143 0.129 43-150 0.159
34-89BR 44-159 0.434 55-167 0.023
35-89BR 42-199 0.181 43-207 0.043
36-89BR 51-97 0.011 52-106 0.000
38-89BR 26-120 0.055 26-128 0.000
4]1-89BR 51-100 0.032 53-108 0.058
43-89BR 38-90 0.124 39-98 0.109

.‘ e Interval is in feet below ground level and reflects the respective available range for GR

and IP.

Over the crossplotted intervals data were selected at 0.5 foot intervals (e.g. 42.0, 42.5,

43.0...187.0).
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Rockyv Flats Plant, Golden, Colorado November 1, 1989
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&
TABLE F-3

BOREHOLE GEOPHYSICAL IgIDGS OOMPLIED IN SECTION 4.0

Fluid Temp. & SP, IP, 16" & Full Wave Guard REs., G-G Density EM-39
WELL fluid REs. 64" Normal form Sonic  Neut.Den.,GR: Caliper Induction
32-89BR X b 4 b4 X X x
33-89BR X X X X X b4
34-89BR X X X X X X
35-89ER b4 X X X X X
36-89BR x X X b4 X X
37-89ER X X X X b4 X
38-89BR X X X X X X
41-89ER X X p ¢ X X X
41-89BRA X X X b4 X X
43-89BR X X X X X X

APPENDIX F-15
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APPENDIX F

GEOTECHNICAL TESTING RESULTS
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1989 BACKGROUND ROCKY

Groundwater Dissolved Metals Results

For Wells at Rockwell (Rocky Flats)

FLATS ALLUVIUM

well Date Aluminum Antimony Arsenic Barium Beryllium Cadmium: Calcium

Number Sampled Qtr. (Al), diss. (Sb), diss. (As), diss. (Ba), diss. (Be), diss. (Cd), diss. (Ca), diss.
mg/l mg/ L mg/il ma/t mg/L mg/ L mg/l

01-89A 06/14/89 0.2000 U 0.0600 v 0.0100 v 0.2000 Ui 0.08050 U 0.0050 U 18.6000

02-89 06/14/89 0.2000 U 0.0600 U 0.0100 U 0.2000 U 0.0050 U 0.0050 U 22.0000

03-89 06/14/89 0.2000 U 0.0600: U 0.0100- U 0.2000 U 0.0050 U 0.0050' U 71.4000

'04-89 06/15/89 0.2000 U 0.0600' U 0.0100: U 0.2000 U :0.0050 U 0.08050 U 47.0000

05-89 06/07/89 Data not yet received

06-89 06/07/89 Data not yet received

07-89 06/06/89 Data not yet received

08-89  106/05/89 i0.2000 U 0.0600 U 0.0100 U 0.2000 0.0050 U 0.0050 U 44.8000

NR = Analyte not reported U = Analyzed but not detected * = Holding time not met E = Estimated value

J = Present below detection limit B = Present in laboratory blank N = Batch spike not in 80-120% range R = Data rejected during validation.



Groundwater Dissolved Metals Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND ROCKY FLATS ALLUVIUM

Well Date- Cesium Chromium Cobalt Copper lron iLead iLithium

Number  Sampled Qtr. (Cs), diss. (Cr), diss. (Co), diss. (Cu), diss. (Fe), diss. (Pb), diss. (Li), diss.
mg/1 mg/1 mg/L mg/l mg/1 mg/L mg/1

01-8%A  06/14/89 1.0000 U 0.0100 U 0.0500 U 0.0250 U 0.1000' U 0.0050 v 0.1000 U

02-89 06/14/89 1.0000 U 0.0100 U 0.0500 U 0.0250 u 0.1000 U 0.0050 U 0.1000 U

03-89 06/14/89 1.0000 U 0.0100 U 0.0500 U 0.0250 U 0.1000 U 0.0050 U 0.1000 U

04-89 06/15/89 1.0000 U 0.0100 U 0.0500 w 0.0250 U 0.1000 U 0.0050 U 0.1000 U

05-89 06/07/89 Data not yet received

06-89 06/07/89 Data not yet received

07-89 06/06/89 Data not yet received

08-89 06/05/89 1.0000 U 0.0100 U 0.0500 U 0.0250 U '0.1290 0.0050 U 0.0100:' U

NR = Analyte not reported U = Analyzed but inot detected * = Holding time not met E = Estimated value

[
n

Present below detection limit B = Present in laboratory blank N = Batch spike not in 80-120% range R = Data rejected during validation.

1]



Groundwater Dissolved Metals Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND ROCKY FLATS ALLUVIUM

Well Date 'Magnes ium Manganese Mercury Molybdenum Nickel Potassium Selenium

Number Sampled Qtr. (Mg), diss. (Mn), diss. (Hg), diss. (Mo), diss. (Ni), diss. (K ), diss. (Se), diss.
mg/l mg/ L mg/1 mg/l mg/ | mg/L mg/1

01-89A  06/14/89% 5.0000 U 0.1510 0.0002 U: '0.1000 U 0.0400 U 5.0000 U 0.0050 v

02-89 06/14/89 5.0000 U 0.2570 0.0002 U '0.1000 U 0.0400 U 5.0000 U 0.0050 U

03-89 06/14/89 5.2300 0.0847 ‘0.0002 U 0.1000 U 0.0400 U 5.0000 U 0.0050 U

04-89 06/15/89 5.0000 U 0.2680 0.0002 U '0.1000 U 0.0400: U 5.0000 Y 0.0050 U

05-89 06/07/89 Data not yet received

06-89 06/07/89 Data not yet received

07-89 06/06/89% Data not yet received

08-89 06/05/89 5.7900 0.0283 0.0002 U 0.0136 0.0400 U 5.0000 Y 0.0050 U

NR = Analyte not reported U = Analyzed but not detected * = Holding time not met E = Estimated value

[
n

Present below detection limit 8

Present in laboratory blank N

Batch spike not in 80-120% range R = Data rejected during validation.



Groundwater Dissolved Metals Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND ROCKY FLATS ALLUVIUM

Well Date Silver Sodium Strontium Thallium Tin Vanadium Zinc

Number Sampled Qtr. (Ag), diss. (Na), diss. (sr), diss. (Tl), diss. (sn), diss. (V ), diss. (Zn), diss.
mg/L mg/L mg/1 mg/ L mg/1 mg/L mg/L

01-89A 06/14/89 0.0100: U 6.8900 1.0000 U 0.0100 U 0.1000 W 0.0500 w 0.0200 U

02-89 06/14/89 0.0100 u 7.7700 1.0000 U 0.0100 U 0.1000 U 0.0500 U 0.0200 U

03-89  06/14/89 0.0100: v 5.0000 v 1.0000 U 0.0400 U 0.1000 w 0.0500 U 0.0200 U

04-89  06/15/89 0.0100 u 8.9000 1.0000 Ui 0.0400 U 0.1000 U 0.0500 U 0.0200 U

05-89 086/07/89 Data not yet received

06-89 06/07/89 Data not yet received

07-89 06/06/89 Data not yet received

08-89 06/05/89 0.0100 U. 8.5500 1.0000 U 0.0100 U 0.1000 U 0.0500 U 0..0200 U

NR = Analyte not reported U = Analyzed but not detected & = folding time not met E = Estimated value

[
]

Present below detection Llimit B

Batch spike not in 80-120% range R = Data rejected during validation.

Present in laboratory blank N



Groundwater Dissolved Metals Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND ROCKY FLATS ALLUVIUM

Well Date Aluminum Antimony Arsenic Barium Berytlium Cadmium Calcium
Number  Sampled Qtr. (Al), diss. (sb), diss. (As), diss. (Ba), diss. (Be), diss. (cd), diss. (Ca), diss.
mg/1 mg/ L mg/ mg/ L mg/l mg/L mg/ L
47-89 06/14/89 0.2000: U 0.0600 U 0.0100 U i0.2000 U 0.0050 U ‘0.0050 U 64.5000
48-89 06/15/89 0.2000 U 0.0600 U 0.0100 U 0.2000 U 0.0050 U 0.0050 U 30.9000
55-86 06/08/89 Data. not yet received
NR. = Analyte not reported ‘U = Analyzed ibut not detected * = Holding time not met E = Estimated value
J = Present below detection limit B = Present in laboratory blank N = Batch spike not in 80-120% range R = Data rejected during validation.



Groundwater Dissolved Metals Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND ROCKY FLATS ALLUVIUM

Well Date Cesium Chromium Caobalt Copper Iron Lead Lithium
Number Sampled Qtr. (Cs), diss. (Cr), diss. (Co), diss. (Cu), diss. (Fe), diss. (Pb), diss. (Li), diss.
mg/1 mg/L mg/1 mg/1 mg/1 mg/ 1 mg/1

47-89 06/14/89 1.0000 Ui 0.0100 U 0.0500 U 0.0250' U 0.1000 U 0.0050 U 0.1000 U
48-89 06/15/89 1.6000 U 0.0100 U 0.0500 U 0.0250 U 0.1000: U 0.0050 v 0.1000- U
55-86 06/08/89 Data not yet received

|

|

|
NR = Anmalyte inot reported U = Analyzed but not detected * = Holding time not met E = Estimated value

L
1}

Batch :spike not in: 80-120% range R = Data rejected during validation.

Present ‘below detection Llimit B = Present in ilaboratory blank N



Groundwater Dissolved Metals Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND ROCKY FLATS ALLUVIUM

Well Date Magnesium Manganese Mercury Molybdenum Nickel Potassium Selenium

Number Sampled Qtr. (Mg), diss. (Mn), diss. (Hg), diss. (Mo), diss. (Ni), diss. (K ), diss. (Se), diss.
mg/1 mg/l mg/L mg/ mg/L mg/1 mg/L

47-89 06/14/89 5.3200 0.1390 0.0002 U 0.1000 U 0.0400 U 5.0000 U 0.00506 U

48-89 06/15/89 5.0000 U 0.0150 U 0.0002 U 0.1000 U 0.0400 U 5.0000 U 0.0050 U

55-86 06/08/89 Data not yet received

NR = Analyte not reported U = Analyzed but not detected * = Holding time not met E = Estimated value

.
"

Present below detection limit B

Present in laboratory blank N = Batch spike not in 80-120% range R = Data rejected during validation.



Groundwater Dissolved Metals Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND ROCKY FLATS ALLUVIUM

Wel'l Date Sitver Sodium Strontium Thallium Tin Vanadium Zinc

Number  Sampled Qtr. (Ag), diss. (Na), diss. (Sr), diss. (Tl), diss. (sSn), diss. (v ), diss. (Zn), diss.
mg/L mg/l mg/1 mg/ b mg/1 mg/L mg/L

47-89 06/14/89 0.0100 U 5.0000 U 1.0000 U 0.0100 U 0.1000 U 0.0500 U 0.0200 U

48-89 ‘06/15/89 ‘0.0100' U 9.0200 1.0000 U 0.0400 U 0.1000 U 0.0500 U 0.0200 U

55-86 06/08/89 Data not yet received

NR = Analyte not reported U = Analyzed but not detected * = Holding time not met E = Estimated value

[ 39
[}

Present below detection limit B

Present in laboratory iblank N = Batch spike not in 80-120% range R = Data rejected during validation.
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1989 BACKGROUND ROCKY FLATS ALLUVIUM

Groundwater Inorganic Results

For Wells at Rockwell (Rocky Flats)

Nitrate+

Well Date Total Dissolved Solids. Chloride Nitrite-Nitrogen Sulfate HCO3-
Number Sampled atr. MG/L MG/L MG/L MG/L MG/L
01-89A 06/14/89 170 7 0.88 18 72
02-89 06/14/89 150 5 0.87 16 83
03-89 06/14/89 300 8 1.2 39 450
04-89 06/15/89 220 1 0.92 22 150
05-89 06/07/89 210 3 2.1 10 72
06-89 '06/07/89 160 4 2.0 16 100
07-89 06/06/89 210 4 2.0 2 130
08-89 06/05/89 280 4 2.3 29 140
47-89 06/14/89 250 4 0.66 32 200
Notes: NR = Analyte not reported U = Analyzed but not detected

J = Present below detection: limit B = Present in laboratory blank




Groundwater Inorganic Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND ROCKY FLATS ALLUVIUM

Well Date C03= pH: Total Organic Carbon Fluoride Sulfide
Number Sampled Qtr. MG/L pH Unit MG/L MG/L MG/L
01-89A 06/14/89 ] 7.0 NR NR NR
02-89 06/14/89 u 7.2 NR NR NR
03-89 06/14/89 u 7.5 NR NR NR
04-89 06/15/89 u 7.9 NR NR NR
05-89 06/07/89 u 6.6 NR NR NR
06-89 06/07/89 u 7.0 NR NR NR
07-89 06/06/89 u 7.7 NR NR NR
08-89 06/05/89 u 7.3 NR NR NR
47-89 06/14/89 u 7.9 NR NR NR
Notes: NR = Analyte inot reported U = Analyzed but not detected

Present below detection limit

B = Present in laboratory blank



1989 BACKGROUND ROCKY FLATS ALLUVIUM

Well Date
Number Sampled
01-89A 06/14/89
02-89 06/14/89
03-89 06/14/89
04-89 06/15/89
05-89 06/07/89
06-89 06/07/89
07-89 06/06/89
08-89 06/05/89
47-89 06/14/89
Notes: NR =

J

Qtr.

Groundwater Inorganic Results

For Wells at Rockwell (Rocky Flats)

Hexavalent
Cyanide, Total Chromium (Cr+6): Specific Conductance Suspended Solids Turbidity
MG/L ‘MG/L UMHOS/cm MG/L MG/L
2.5 U NR NR 200 NR
2.5 U NR NR 47 NR
2.5 U NR NR 1500 NR
2.5 U ‘NR NR 18 NR
NR NR NR 960 NR
NR NR NR 250 NR
NR NR NR 690 NR
2.5 U NR NR 560: NR
2.5 U NR NR 120 NR

= Analyte not reported
Present below detection limit

U = Analyzed but not detected
B = Present in laboratory blank



1989 BACKGROUND ROCKY FLATS ALLUVIUM

Well Date
Number Sampled
01-89A 06/14/89
02-89 06/14/89
03-89 06/14/89
04-89 06/15/89
05-89 06/07/89
06-89 06/07/89
07-89 06/06/89
08-89 06/05/89
47-89 06/14/89
Notes: NR =

J

Qtr.

Analyte not reported
Present below detection limit

Groundwater Inorganic Results

For Wells at Rockwell (Rocky Flats)

U = Analyzed but not detected

8 = Present in laboratory blank

Solids 0il and Grease Ignitability Phosphate
% MG/L Degrees F. MG/L
NR NR NR INR
NR 'NR NR NR
NR NR NR NR
NR NR NR NR
NR NR NR NR
NR NR NR NR
NR NR ‘NR NR
‘NR NR ‘NR NR
NR NR NR NR

)



Groundwater Inorganic Results

For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND ROCKY FLATS ALLUVIUM

Nitrate+
Welil Date Total Dissolved Solids Chloride Nitrite-Nitrogen Sulfate HCO3-
Number Sampled: Qtr. MG/L MG/L MG/L MG/L MG/L
48-89 06/15/89 180 14 1.2 16 100
55-86 06/08/89 260 5 1.3 26 86

Notes: NR = Analyte not reported
Present below detection limit B

[ =4
n

Analyzed but not detected
Present in laboratory blank



Groundwater Inorganic Results

For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND ROCKY FLATS ALLUVIUM

Well Date Co3= pH: Total Organic Carbon Fluoride Sulfide
‘Number Sampled Qtr. MG/L pH Unit MG/L MG/L MG/L
48-89 06/15/89 5 U 7.2 NR NR NR
'55-86 06/08/89 5 v 6.9 INR iNR NR
Notes: NR = Analyte not reported U= Analyzed but not detected

J = Present below detection ilimit B = Present in laboratory blank



Groundwater Inorganic Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND ROCKY FLATS ALLUVIUM

Hexavalent
well Date Cyanide, Total Chromium (Cr+6) Specific Conductance Suspended Solids Turbidity
Number Sampled Qtr. MG/L MG/L UMHOS/cm MG/L MG/L
48-89 06/15/89 2.5 v NR NR 12 ‘NR
55-86 06708789 NR NR NR 1000 'NR
Notes: NR = Analyte not reported U = Analyzed but not detected

Present below detection {imit B = Present in laboratory blank

n



Groundwater Inorganic Results

For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND ROCKY FLATS ALLUVIUM

Well Date Solids 0il and Grease Ignitability Phosphate
Number Sampled: Qtr. % MG/L Degrees F. MG/L
48-89 06/15/89 NR 'NR NR NR
55-86 06/08/89 NR NR NR NR
Notes: NR = Analyte not reported U = Analyzed but not detected

Present in laboratory blank

J = Present below detection Limit B
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for Regulated Units at Rocky Flats Plant

1989 BACKGROUND ROCKY FLATS ALLUVIUM

Groundwater Dissolved Radiochemistry Results

well Date Uranium 233, 234 Uranium 235 Uranium 238
Number Sampled  Qtr. PCI/L (MDA) PCI/L (MDA) PCI/L (MDA) Radium 226
01-8%A 06/14/89 Data not yet received

02-89 06/14/89 Data not yet received

03-89 06/14/89 Data not yet received

04-89 06/15/89 Data not yet received

05-89 06/07/89 Data not yet received

06-89 06/07/89 Data not yet received

07-89 06/06/89 Data not yet received

08-89 06/05/89 Data not yet received

47-89 06/14/89 Data not yet received

48-89 06/15/89 Data not yet received

55-86 06708789 Data not yet received

Notes: NR = Analyte not reported

*hik

Insufficient Sample for ‘Radiochemistry Analyses



Groundwater Dissolved Radiochemistry Results
for Regulated Units at Rocky Flats Plant

1989 BACKGROUND ROCKY FLATS ALLUVIUM

well Date

Number ‘Sampled' atr. Radium 228

01-89A 06/14/89 Data not yet received
02-89 06/14/89 Data not yet received
03-89 06/14/89 Data not yet received
04-89 06/15/89 Data not yet received
05-89 06/07/89 Data not yet received
06-89 06/07/89 Data not yet received
07-89 06/06/89 Data not yet received
08-89 06/05/89 Data not yet received
47-89 06/14/89 Data not yet received
48-89 06/15/89 Data not yet received
55-86 06/08/89 Data not yet received
Notes: NR = Analyte not reported

*hR

Insufficient Sample for Radiochemistry Analyses
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Groundwater Dissolved Metals Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND COLLUVIUM

Well Date Aluminum Antimony Arsenic Barium: Beryllium Cadmi um: Calcium

Number Sampled Qtr. (Al), diss. (sb), diss. (As), diss. (Ba), diss. (Be), diss. (Cd), diss. (Ca), diss.
mg/1 mg/L mg/L mg/L mg/t mg/1 mg/t

09-89 04/19/89 DRY

10-89 05/05/89 0.2000 U 0.0600 U 0.0100 U 0.2000 u 0.0050 U 0.0050 U 5.0000 U

10-89 05/05/89 0.2000 U 0.0600 U 0.0100 U 0.2000 U 0.0050 U 0.0050 U 76.8000

11-89 05/15/89 DRY

12-89 05/15/89 DRY

13-89 05/12/89 DRY

14-89 05/11/89 DRY

15-89 05/04/89 0.2000 U 0.0600 Ui 0.0100 U 0.2000 u 0.0050 U 0.0050 U 63.0000

15-89 05/04/89 :0.2000 U 0.0600 U 0.0100 U 0.2000 U 0.0050 U 0.0050 U 65.6000

16-89 05/16/89 ‘DRY

NR = Analyte not reported U = Analyzed but not detected * .= Holding time not met E = Estimated value

Data rejected during validation.

[}
"
n

J = Present below detection Llimit B = Present in laboratory blank Batch spike not in 80-120% range R



Groundwater Dissolved Metals Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND COLLUVIUM

Well Date Cesium Chromium Cobalt Copper Iron: Lead Lithium

Number Sampled Qtr. (Cs), diss. (Cr), diss. (Co), diss. (Cu), diss. (Fe), diss. (Pb), diss. (Li), diss.
mg/1 mg/ mg/L mg/L mg/ L mg/L mg/L

09-89 04/19/89 DRY

10-8% 05/05/89 1.0000 U 0.0100:'U 0.0500: U 0.0250 U 0.1000 U 0.0050 U 0.0100 U

10-89 05/05/89 1.0000'U 0.0100:'U 0.0500 U 0.0250 U 0.1000 U 0.0050 U 0.1720

11-89 05/15/89 DRY

12-89 05715789 DRY

13-89 05/12/89 DRY

14-89 05/11/89 DRY

15-89 05/04/89 1.0000 'V 0.0100' U 0.0500 U 0.0250 U 0.1000 U 0.0050 U 0.0100 U

15-89 05/04/89 1.0000: U 0.0100:V 0.0500' U 0.0250 U 0.1000 U 0.0250 U 0.0100 U

16-89 05/16/89 DRY

NR = Analyte not reported = Analyzed but not detected * = Holding time not met E = Estimated value

J = Present below detection limit B = Present in laboratory blank = Batch spike :not in 80-120% range R = Data rejected during validation.



Groundwater Dissolved Metals Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND COLLUVIUM

Well Date Magnesium Manganese Mercury Molybdenum Nickel Potassium Selenium
Number Sampled Qtr. (Mg), diss. (Mn), diss. (Hg), diss. (Mo), diss. (N1), diss. (X ), diss. (Se), diss.
mg/1 mg/l mg/1 mg/L mg/1 img/ L mg/l

09-89 04/19/89 DRY

10-89 05/05/89 5.0000 U 0.0150: U 0.0002: U 0.0136 0.0400: U 5.0000 U 0.0050 u
10-89 05/05/89 15.3000 0.0880: 0.0002:u 0.0100 U 0.0400 U 5.0000 U 0.0050 U
11-89 05/15/89 DRY

12-89 05/15/89 DRY

13-89 05/12/89 DRY

14-89 05/11/89 DRY

15-89  05/04/89 10.1000 0.0150 U 0.0002 U 0.0100 U 0.0400 U 5.0000 U 0.0050 U
15-89  '05/04/89 10.6000 0.0150 U 0.0002 U 0.0100 U 0.0400 U 5.0000 v 0.0050 U
16-89  05/16/89 DRY

NR = Analyte not reported U = Analyzed but not detected * = Holding time not met E = Estimated value

J = Present below detection limit B = Present. in laboratory blank N = Batch spike not in 80-120% range R = Data rejected during validation.



Groundwater Dissolved Metals Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND COLLUVIUM

Well Date Silver Sodium Strontium Thaltium Tin Vanadium Zinc

Number Sampled Qtr. (Ag), diss. (Na), diss. {sr), diss. (Tl), diss. {Sn), diss. (Vv ), diss. (Zn), diss.
mg/ L mg/L mg/L mg/ L mg/ L mg/t mg/L

09-89 04719/89 DRY

10-89 05705/89 0.0108 U 5.0000 U 1.0000 U 0.0100 U 0.1000 U 0.0500 U 0.0200 U

10-89 05/05/89 0.0100 U '98.7000 1.0000:U 0.0400 w '0..1000 U 0.0500 U 0.0200 U

11-89 05715789 DRY

12-89 05/15/89 DRY

13-89 05/12/89 DRY

14-89 05/11/89 DRY

15-89 05/04/89 0.0100 U 27.4000 1.0000 U 6.0100 U £6.1000 U 0.0500 u 0.0200 U

15-89 05/04/89 0.0100 U 28.1000 1.0000 U 0.0400 U 0.1000 U 0.0500 u 0.0200 U

16-89 105/16/8%9 DRY

NR = Analyte not reported U = Analyzed but not detected * = Holding time not met E = Estimated value

Data rejected during validation.

e
[}

Present below detection limit Batch spike not in 80-120% range R

Present in: laboratory blank



Groundwater Dissolved Metals Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND COLLUVIUM

Well iDate Aluminum Antimony Arsenic Barium Beryltiumi Cadmium Calcium

Number  Sampled Qtr. (Al), diss. (Sb), diss. (As), diss. (Ba), diss. (Be), diss. (cd), diss. (Ca), diss.
mg/1 mg/L mg/lL mg/l mg/! mg/L mg/l

46-89 05/05/89 DRY

'50-89 05/17/89 DRY

NR 2 Analyte not reported
J = Present below detection Limit B

Holding time not :met
Batch spike not in 80-120% range

Analyzed but not detected &
Present in laboratory blank N

E
R

Estimated value
Data rejected during validation.



Groundwater Dissolved Metals Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND COLLUVIUM

MWell Date Cesium Chromium Cobalt Copper Iron iLead Lithium

Number Sampled Qtr. (Cs), diss. (cr), diss. (Co), diss. (Cu), diss. (Fe), diss. (Pb), diss. (Li), diss.
mg/ mg/L mg/L mg/ U mg/t mg/ 1 mg/t

46-89 05/05/89 DRY

50-89 05/17/89 DRY

NR = Analyte not reported: U = Analyzed but not detected * = Holding time not met E = Estimated value

L3
n

Present: below detection limit B

Present in: laboratory blank Batch spike not in 80-120% range R = Data rejected during validation.



Groundwater Dissolved Metals Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND COLLUVIUM

Well Date Magnesium: Manganese Mercury Molybdenum Nicket Potassium Selenium

Number Sampled Qtr. (Mg), diss. (Mn), diss. (Hg), diss. (Mo), diss. {Ni), diss. (K ), diss. (Se), diss.
mg/l mg/L mg/1 mg/L mg/1 mg/1 mg/l

46-89 05/05/89 DRY

50-89 05/17/89 DRY

NR = Analyte not reported iU = Analyzed but not detected * = Holding time not met E = Estimated value

J B Present below detection limit B

Present in laboratory blank Batch spike not in 80-120% range R

Data rejected during validation.



Groundwater Dissolved Metals Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND COLLUVIUM

Welt Date Silver Sodium Strontium Thatlium Tin Vanadium Zinc

Number Sampled Qtr. (Ag), diss. {Na), diss. (sr), diss. (Tl), diss. (Sn), diss. (V ), diss. (Zn), diss.
mg/1 mg/ mg/L img/ 1 mg/l mg/ L mg/l

46-89 05/05/89 DRY

50-89 05/17/89 DRY

NR = Analyte not reported U = Analyzed but not detected * = Holding time not met E = Estimated value

J = Present below detection limit B = Present in laboratory blank N = Batch spike not in 80-120% range R = Data rejected during validation.
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Groundwater Inorganic Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND COLLUVIUM

Nitrate+

Well Date Total Dissolved Solids Chloride Nitrite-Nitrogen Sul fate HCO3-
Number Sampled Qtr. ‘MG/L MG/L MG/L MG/L MG/L
09-89 04/19/89 DRY
10-89 05/05/89 INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS
10-89 05/05/89 520 11 0.05 U 86 470
11-89 05/15/89 DRY.
12-89 05/15/89 DRY.
13-89 05/12/89 DRY
14-89 05/11/89 DRY
15-89 05/04/89 2900 18 0.20 41 230
15-89 05/704/8% 290 20 0.18 45 230
16-89 05/16/89 DRY
Notes: NR = Analyte not reported U = Analyzed but not detected

J B Present below detection Limit B = Present in laboratory iblank



1989 BACKGROUND COLLUVIUM

Groundwater Inorganic Results

For Wells at Rockwell (Rocky Flats)

Wel'l Date C0o3= pH Total Organic Carbon Fluoride Sulfide
Number Sampled Qtr. MG/L pH Unit MG/L. MG/L MG/L
09-89 04/19/89 DRY
10-89 05/05/89 INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS
10-89 05/05/89 5 v 7.4 NR NR NR
11-89 05/15/89 DRY
12-89 05/15/89 DRY
13-89 05/12/89 DRY
14-89 05/11/89 DRY
15-89 05/04/89 5 7.1 NR NR NR
15-89 05/04/89 5 7.1 NR NR NR
16-89 05/16/89 DRY
Notes: NR = Analyte not reported U = Analyzed but not detected

J = Present below detection limit B = Present in laboratory blank



Groundwater Inorganic Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND COLLUVIUM

Hexavalent

Well Date Cyanide, Total Chromium (Cr+6) Specific Conductance Suspended Solids Turbidity
Number Sampled Qtr. MG/L MG/L uMHOS/cm MG/L MG/L
09-89 04/19/89 DRY
10-89 05705789 INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS
10-89 05/05/89 2.5 U NR NR 5 U INR
11-89 05/15/89 DRY
12-89 05/15/89 DRY
13-89 05/12/89 DRY
14-89 05/11/89 DRY
15-89 05/04/89 2.5 u NR NR 900 NR
15-89 05704789 2.5 U NR NR 40 NR
16-89 05/16/89 DRY
Notes: NR = Analyte nnot reported U = Analyzed but not detected

J = Present below detection limit B = Present in laboratory blank



Groundwater Inorganic Results

For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND COLLUVIUM

well Date
Number Sampled
109-89 04/19/89
10-89 05/05/89%
10-89 05/05/89
11-89 05/15/89
12-89 05/15/89
13-89 05/12/89
14-89 05/11/89
15-89 05/04/89
15-89 05/04/89
16-89 05/16/89
Notes: AR

= Analyte not. reported
Present below detection limit B

Soliids Oil and Grease Ignitability Phosphate
Qtr. % MG/L Degrees F. MG/L

DRY

INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS
NR NR NR NR

DRY

DRY

DRY

DRY

NR NR NR NR
NR NR NR NR

DRY

Analyzed but not detected
Present. in ‘laboratory blank



Groundwater Inorganic Results

For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND COLLUVIUM

Nitrate+
Well Date Total Dissolved Solids Chloride Nitrite-Nitrogen Sul fate ‘HCO3-
Number Sampled Qtr. MG/L MG/L MG/L MG/L MG/L
46-89 05/05/89 DRY
50-89 05/17/89 DRY
Notes: NR = Analyte not reported U = Analyzed but not detected

Present below detection limit

B = Present in laboratory blank



Groundwater Inorganic Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND COLLUVIUM

Well Date €o3= pHi Total Organic Carbon Fluoride Sulfide
Number Sampled Qtr. MG/L pH Unit MG/L MG/L MG/L
46-89 05705789 DRY.

50-89 05/17/89 DRY

INotes: NR = Analyte not reported U = Analyzed but not detected

J = Present below detection limit B = Present in laboratory bltank



1989 BACKGROUND COLLUVIUM

Groundwater Inorganic Results

For Wells at Rockwell (Rocky Flats)

Hexavalent
Well Date Cyanide, Total Chromium (Cr+6) Specific Conductance ‘Suspended Solids Turbidity
Number Sampled Qtr. MG/L MG/L uMHOS/cm MG/L MG/L
46-89 {05/05/89 DRY
50-89 05/17/89 DRY
Notes: NR = Analyte not reported U = Analyzed but not detected
J = Present below detection Limit B = Present in laboratory blank



Groundwater Inorganic Results

For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND COLLUVIUM

Well Date Solids 0il and Grease Ignitability Phosphate
Number Sampled Qtr. % MG/L Degrees F. MG/L
46-89 05705789 DRY
50-89 05/17/89 DRY

Notes: NR = Analyte not reported U= Analyzed but not detected

Present in laboratory blank

Present below detection Limit 8

[ 5
n
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Groundwater Dissolved Radiochemistry Results
for Regulated Units at Rocky Flats Plant

1989 BACKGROUND COLLUVIUM

well Date Uranium 233, 234 Uranium 235 Uranium 238
Number Sampled Qtr. PCI/L (MDR) PCI/L (MDA) PCI/L (MDA) Radium 226
09-89 04/19/89 DRY

10-89 05/05/89 Data not yet received

10-89 05/05/89 Data not yet received

11-89 05/15/89 DRY

12-89 05715/89 DRY

13-89 05/12/89 DRY

14-89 05/11/89 DRY

15-89 05/04/89 Data not yet received

15-89 05/04/89 Data not yet received

16-89 05/16/89 DRY

46-89 05/05/89 DRY

50-89 05/17/89 DRY

Notes: NR = Analyte not reported

dedede

Insufficient Sample for Radiochemistry Analyses



Groundwater Dissolved Radiochemistry Results

for Regulated Units at Rocky Flats Plant

1989 BACKGROUND COLLUVIUM

AR

well Date
Number Sampled
09-89 04/19/89
10-89 05/05/89
10-89 05/05/89
11-89 05715789
12-89 05/15/89
13-89 05/12/89
14-89 05/11/89
15-89 05/04/89
15-89 05/04/89
16-89 05/16/89
46-89 05/05/89
50-89 05/17/89
Notes: NR =

Qtr. Radium 228

DRY.

Data
Data

DRY

DRY

DRY.

DRY

Data
Data

DRY

DRY

DRY

Analyte not: reported
Insufficient Sample for Radiochemistry Analyses

not yet received
not yet received

not yet received
not. yet received
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Groundwater Dissolved Metals Results

For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND VALLEY FILL ALLUVIUM
Well Date Aluminum Ant imony Arsenic Barium Beryllium: Cadmium. Calcium
Number Sampled Qtr. (Al), diss. (Sb), diss. (As), diss. (Ba), diss. (Be), diss. (Cd), diss. (Ca), diss.
mg/| mg/t mg/L mg/ L mg/\ mg/L mg/ L
18-89 04/25/89 0.2000 U 0.0600 U 0.0100 U ‘0.2000 U 0.0050 U 0.0050 U 18.9000
19-89 04725789 0.2000 U 0.0600 U 0.0100 U '0.2000 U 0.0050 U 0.0050 U 36.4000
20-89 04724789 0.2000 U 0.0600 U 0.0100 U 0.2000 U 0.0050 U 0.0050 U 40.3000
20-89 04/24/89 0.2000 U 0.0600 U 0.0100 U 0.2000 U 0.0050 U 0.0050 U '5.0000 U
20-89 04724789 0.2000' U 0.0600 U 0.0100 U 0.2000 U 0.0050 U 0.0050 U 41.9000
21-89 04726789 0.2000 U 0.0600 U 0.0100 U 0.2000 U 0.0050 U '0.0050 U 40.3000
22-89 04727789 0.2000 U 0.0600 U 0.0100 U 0.2000 U 0.0050 U '0.0050 U 103.0000
23-89 04/26/89 0.2000 U 0.0600 U 0.0100 W ‘0.2000 U 0.0050 U '0.0050 U 68..1000
24-89 04/27/89 0.2000 U 0.0600 U 0.0100 U 0.2000 U 0.0050 U 0.0050 U 76.7000
25-89 04/27/89 0.2000' U 0.0600 U 0.0100 U 0.2000 U 0.0050 U 0.0050 U 70.2000
NR = Analyte not reported U = Analyzed but not detected * g Holding time not met E = Estimated value

=
"

Present below detection Llimit

-]
n

Present in 'laboratory blank

N = Batch spike not in 80-120% range R

Data rejected during validation.



Groundwater Dissolved Metals Results

For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND VALLEY FILL ALLUVIUM
Well Date Cesium Chromium iCobalt ‘Copper Iron Lead Lithium
Number Sampled Qtr. (Cs), diss. (Cr), diss. (Co), diss. (Cu), diss. (Fe), diss. (Pb), diss. (Li), diss.
mg/1 mg/L mg/i mg/L mg/ L mg/ 1L mg/ L
18-89 04/25/89 1.0000 U 0.0100 U 0.0500 U 0.0250 U 0.1000 U 0.0050 U 0.0100 u
19-89 04/25/89 1.0000 U 0.0100 U 0.0500 U 0.0250 U 0.9440 0.0050 U 0.0116
20-89 04/24/89 1.0000 U 0.0100'V 0.0500 U 0.0250 U 0.1000 U 0.0050 U 0.0133
20-89 04724789 1.0000 U 0.0100: U 0.0500 U 0.0250 U 0.1000 U 0.0050 U 0.0100 U
20-89 04/24/89 1.0000 U 0.0100 U 0.0500 U 0.0250 U 0.1000 U 0.0050 U 0.0134
21-89 04/26/89 1.0000 U 0.0100: U 0.0500 U 0.0250 U 0.1000 U 0.0050 u 0.0154
22-89 04727789 1.0000 U 0.0100 U 0.0500 U 0.0250 U 0.1000 U 0.0250 U '0.0167
23-89 04/26/89 1.0000 U 0.0100 U 0.0500 u 0.0250 U 0.1000 U 0.0050 U 0.0126
24-89 04/27/89 1.0000 U 0.0100 U 0.0500 U 0.0250 0 0.1000 U 0.0050 U 0.0164
25-89 04727789 1.0000 U 0.0100 U 0.0500 v 0.0250 U 0.1000 U 0.0050 u 0.0223
NR = Analyte not reported U = Analyzed but not detected ® = Holding time not met E = Estimated value
J = Present below detection limit B = Present in laboratory blank N = Batch: spike not in 80-120% range R = Data rejected during validation.



Groundwater Dissolved Metals Results
For Wells at Rockwell {Rocky Flats)

1989 BACKGROUND VALLEY FILL ALLUVIUM

Well Date Magnesium Manganese Mercury Molybdenum Nickel Potassium Selenium
Number  Sampled Qtr. (Mg), diss. (Mn), diss. (Hg), diss. (Mo), diss. (Ni), diss. (K ), diss. (Se), diss.
mg/1 mg/ L mg/L mg/t mg/L mg/1l mg/L
18-89 04/25/89 5.0000 U 0.0649 0.0003 0.0100 U 0.0400 U 5.0000 U 0.0050 U
19-89 04725789 8.6100 0.2080 0.0002 U 0.0100 U 0.0400 U 5.0000 U 0.0050 U
20-89 04/24/89 8.1900 0.0150 Ui 0.0002 U 0.0100 U 0.0400 U 5.0000 U 0.0050 U
20-89 04/24/89 5.0000 U 0.0150 U 0.0002 U 0.0100 U 0.0400 U 5.0000 U 0.0050 U
20-89 04/24/89 8.5000 0.0150 U 0.0003 0.0100 U 0.0400 U 5.0000 U 0.0050 U
21-8%9 04/26/89 8.5100 0.0150 U 0.0002 U 0.0100 U 0.0400 U 5.0000 U 0.0050 U
22-89 04/27/89 18.1000 0.6860 0.0002 U 0.0100 U 0.0400 U 5.0000 U 0.0050 U
23-89 04/26/89 11.8000 0.0150 U 0.0002 U 0.0100 U 0.0400 U 5.0000 U 0.0050 U
24-89 04/27/89 13.8000 0.0150 v 0.0002 U 0.0100 U '0.0400 U 5.0000 v '0.0050 U
25-89 04/27/89 16.6000 0.0546 0.0002 U 0.0100 U 0.0400::U 5.0000 U 0.0114
NR = Analyte not reported U = Analyzed but not detected ¢ = Holding time not met E = Estimated value
J = Present below detection Limit B = Present in ilaboratory blank N = Batch spike not in 80-120% range R = Data rejected during validation.



1989

Groundwater Dissolved Metals Results
For Wells at Rockwell (Rocky Flats)

BACKGROUND VALLEY FILL ALLUVIUM

well Date Silver Sodium Strontium Thallium Tin Vanadium Zinc
Number Sampled Qtr. (Ag), diss. (Na), diss. (sr), diss. (Tl), diss. {Sn), diss. (v ), diss. (Zn), diss.
mg/ L mg/l mg/! mg/1 mg/l mg/1 mg/L
18-89 04/25/89 0.0100 U 19.3000 1.0000 U 0.0400 U 0.1000 U 0.0500 ‘U 0.0200 U
19-89 04/25/89 0.0100 U 34.7000 1.0000 U 0.0400 U '0.1000 U 0.0500 U 0.0200 U
20-89 04/24/89 0.0100 U 27.3000 1.0000 U 0.0400 U 0.1000 U 0.0500 U 0.0200 U
20-89 04/24/89 0.0100 U 5.0000 U 1.0000 U 0.0100 U 0.1000 U: 0.0500 U 0.0200 U
20-89 04/24/89 0.0100 U 25.9000 1.0000 v 0.0400 U 0.1000 U 0.0500 U 0.0200 U
21-89 04/26/89 0.0100 v 33.8000 1.0000 U 0.0400 U 0.1000 U 0.0500 U '0.0200 U
22-89 04/27/89 0.0100 U 45.9000 1.0000 U 0.0400 U 0.1000 U ‘0.0500 U 0.0212
23-89 04/26/89 0.0100 U 31.4000 1.0000 U 0.0400 U 0.1000 U 0.0500 U 0.0200 ¥
24-89 04/27/89 0.0100 U 37.3000 1.0000 U. 0.0400 L '0.1000 U 0.0500 U 0.0200 U
25-89 04/27/89 0.0100 U 74.7000 1.0000 U 0.0400 U 0.1000 U 0.0500 U 0.0200 ©
NR = Analyte not reported ‘U = Analyzed but not detected * = Holding time not met E = Estimated value

O
i

Present below detection limit B = Present in laboratory blank N = Batch spike not in 80-120% range R =

Data rejected during validation.



Groundwater Dissolved Metals Results

For Wells at Rockwell (Rocky Flats)
1989 BACKGROUND VALLEY FILL ALLUVIUM

well Date Aluminum Ant imony Arsenic Barium Beryllium Cadmium Calcium

Number Sampled Qtr. (Al), diss. (Sb), diss. (As), diss. (Ba), diss. (Be), diss. (Cd), diss. (Ca), diss.
mg/ L mg/ L mg/L mg/1 mg/L mg/L mg/t

26-89 05/10/89 DRY

NR = Analyte not reported U = Analyzed but not detected: * = Holding time not met E = Estimated value

n

Present below detection limit B = Present in laboratory blank N

‘Batch spike not in 80-120% range R = Data rejected during validation..



1989 BACKGROUND VALLEY

Groundwater Dissolved Metals Results

For Wells at Rockwell (Rocky Flats)

FILL ALLUVIUM

Well Date Cesium Chromium Cobalt Copper Iron Lead Lithium
Number Sampled Qtr. (Cs), diss. (Cr), diss. (Co), diss. (Cu), diss. (Fe), diss. {Pb), diss. (Li), diss.

mg/ L img/ 1l mg/1 mg/1 mg/1 mg/1 mg/l
26-89 05/10/89 DRY

NR

Analyte not reported
Present below detection limit

Analyzed but not detected
Present in laboratory blank

* = Holding time not met

Batch spike not in 80-120% range

E
R

Estimatedi value
Data rejected during validation.



1989 BACKGROUND VALLEY

Groundwater Dissolved Metals Results

For Wells at Rockwell (Rocky Flats)

FILL ALLUVIUM

Well Date Magnesium Manganese ‘Mercury Holybdenum Nickel Potassium Selenium
Number Sampled @Qtr. (Mg), diss. (Mn), diss. (Hg), diss. (Mo), diss. (Ni), diss. (K ), diss. (Se), diss.
mg/l mg/lL mg/l mg/l mg/l mg/ 1 mg/1
26-89  105/10/89 DRY.
NR = Analyte not reported U = Analyzed but not detected * = Holding time not met E = Estimated value
J = Present below detection limit B = Present in laboratory blank N = Batch spike not in 80-120% range R = Data rejected during validation.



Groundwater Dissolved Metals Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND VALLEY FILL ALLUVIUM

Well Date Silver Sodium Strontium Thallium Tin. Vanadium Zinc

Number Sampled Qtr. (Ag), diss. (Na), diss. (sr), diss. (TL), diss. (Sn), diss. (V ), diss. (Zn), diss.
mg/l mg/1 mg/l mg/l mg/l mg/l mg/l

26-89 '05/10/89 DRY

NR = Analyte inot reported U' = Analyzed but not detected * = Holding time not met E = Estimated value

Batch spike not in 80-120% range R = Data rejected during validation.

Present in laboratory blank

J = Present below detection limit B
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Groundwater Inorganic Results

For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND VALLEY FILL ALLUVIUM

Nitrate+

Welit Date Total Dissolved Solids Chloride Nitrite-Nitrogen Sulfate HCO3-
Number Sampled Qtr. MG/L MG/L MG/L MG/L MG/L
18-89 04/25/89 800 3 U 0.69 13 110
19-89 04/25/89 370 () 0.05 U 41 230
20-89 04/24/89 220 8.4 0.05 U 32 180
20-89 04/24/89 INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS
20-89 04/24/89 200 8.4 0.05 U 40 180
21-89 04/26/89 290 8 0.05 u 53 180
22-89 04/27/89 380 19 0.05 U 52 610
23-89 04/26/89 360 14 0.05 56 280
24-89 84/27/89 460 21 0.05 u 7 280
25-89 04/27/89 470 26 0.08 120 280
Notes: NR = Analyte not reported U = Analyzed but not detected

J = Present below detection limit B = Present in laboratory blank



Groundwater Inorganic Results

For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND VALLEY FILL ALLUVIUM

well Date
Number Sampled
18-89 04/25/89
19-89 04/25/89
20-89 04/24/89
20-89 04724789
20-89 04/24/89
21-89 04/26/89
22-89 04/27/89
23-89 04/26/89
24-89 04/27/89
25-89 i04/27/89
Notes: =

NR = Analyte not reported
Present below detection limit

—
i}

C03= PH Total Organic Carbon Fluoride Sulfide
Qtr. MG/L ipH Unit MG/L MG/L MG/L
5 u 7.0 NR NR NR
5 U 6.8 NR INR NR
5 U 7.5 NR NR NR
INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS
5 U 7.4 'NR NR NR
5 U 7.5 INR INR NR
5 U 7.6 NR NR NR
5 U 7.4 NR NR NR
5 U 7.5 NR NR NR
5 U 8.0 NR NR NR

U = Analyzed but not detected
B = Present in laboratory blank



' ' C

Groundwater Inorganic Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND VALLEY FILL ALLUVIUM

'Hexavalent
Well Date Cyanide, Total Chromium (Cr+6) Specific Conductance ‘Suspended Solids Turbidity
Number: ‘Sampled Qtr. MG/L MG/L UMHOS/cm MG/L MG/L
18-89 04/25/89 2.5 U NR NR 2700 NR
19-89 04/25/89 2.5 U NR NR 18,000 NR
20-89 04/24/89 2.5 U NR iNR NR NR
20-89 04/24/89 INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS
20-89 04/24/89 2.5 U NR NR NR NR
21-89 04/26/89 2.5 U NR ‘NR 2000 NR
22-89 04/27/89 2.5 U NR ‘NR 99 NR
23-89 04/26/89 2.5 U NR NR 5800 NR
24-89 04/27/89 2.5 U NR NR 47 iNR
25-89 04/27/89 2.5 U NR NR 92 NR
Notes: NR = Analyte not reported U = Analyzed but not detected

&
n

Present below detection limit Present in ilaboratory blank



Groundwater Inorganic Results

For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND VALLEY FILL ALLUVIUM

Well Date Solids 0il and Grease Ignitability Phosphate
'Number Sampled: Qtr. % MG/L Degrees F. MG/L
18-89 04/25/89 NR iNR NR NR
19-89 04/25/89 NR NR NR NR
20-89 04/24/89 NR INR NR NR
20-89 04/24/8% INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS

20-89 04/24/89 NR INR NR NR
21-89 04/26/89 NR 'NR NR NR
22-89 04/27/89 NR ‘NR NR NR
23-89 04/26/89 NR NR NR NR
24-89 04/27/89 NR NR NR NR
25-89 04/27/89 NR NR NR NR
Notes: NR = Analyte not reported U B Analyzed but not detected

Present below detection limit

B = Present in laboratory blank



Groundwater Inorganic Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND VALLEY FILL ALLUVIUM

Nitrate+
Well Date Total Dissolved Solids Chloride Nitrite-Nitrogen Sul fate
Number Sampled Qtr. MG/L MG/L MG/L MG/L

HCO3-
MG/L

26-89 05/10/89 DRY
Notes: NR = Analyte not reported U: = Analyzed but not detected
J = Present below detection limit B = Present in 'laboratory blank



Groundwater Inorganic Results

For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND VALLEY FILL ALLUVIUM

pH

pH Unit

Total Organic Carbon
MG/L

Fluoride
MG/L

Sulfide
MG/L

Well Date co3=

Number Sampled Qtr. MG/L
26-8%9 05710789 DRY
Notes: NR = Analyte not reported

Present below detection limit

Analyzed but not detected
Present in laboratory blank



Groundwater Inorganic Results

For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND VALLEY FILL ALLUVIUM

Hexavalent
Well Date Cyanide, Total Chromium (Cr+6) Specific Conductance Suspended Solids Turbidity
Number Sampled Qtr. MG/L MG/L UMHOS/cm MG/L MG/L
26-89 05/10/89 DRY
Notes: NR = Analyte not reported ‘U = Analyzed but not detected

Present below detection limit

Present in laboratory blank



1989 BACKGROUND VALLEY FILL

Groundwater Inorganic Results

For Wells at Rockwell (Rocky Flats)

ALLUVIUM
0il and Grease Ignitability
MG/L Degrees F.

Phosphate
MG/L

‘Well Date Solids
Number Sampled atr. %
26-89 05/10/89 DRY

Notes: NR = Analyte not reported
J = Present below detection limit

Analyzed but not detected
Present in: laboratory blank
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Groundwater Dissolved Radiochemistry Results
for Regulated Units at Rocky Flats Plant

1989 BACKGROUND VALLEY FILL ALLUVIUM

Well Date Uranium 233, 234 Uranium 235 Uranium 238
Number Sampled Qtr. PCI/L (MDA) PCI/L (MDA) PCI/L (MDA) Radium 226
18-89 04725789 Data not yet received

19-89 04/25/89 Data not yet received

20-89 04/24/89 Data not yet received

20-89 04/24/89 Data not yet received

20-89 04/24/89 Data not yet received

21-89 04/26/89 Data not yet ireceived

22-89 04/27/89 Data not yet received

23-89 04/26/89 Data not yet received

24-89 04/27/89 Data not yet received

25-89 04/27/89 Data not yet received

26-89 05/10/89 DRY.

Notes: NR = Analyte not reported
KRR

Insufficient Sample for Radiochemistry Analyses



Groundwater Dissolved Radiochemistry Results
for Regulated Units at Rocky Flats Plant

1989 BACKGROUND VALLEY FILL ALLUVIUM

Welll Date

Number Sampled Qtr. Radium 228

18-89 04/25/89 Data not yet received
19-89 04/25/89 Data not yet received
20-89 04/24/89 ‘Data not yet received
20-89 04/24/89 Data not yet received
20-89 084/24/89 Data not yet received
21-89 04/26/89 ‘Data not yet received
22-89 04/27/89 Data not yet received
23-89 04/26/89 Data not yet received
24-89 04/27/89 Data not yet received
25-89 04/27/89 Data not yet received
26-89 05/10/89 DRY

Notes: NR = Analyte not reported
*** = Ingufficient Sample for Radiochemistry Analyses
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Groundwater Dissolved Metals Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND WEATHERED CLAYSTONE

Well Date Aluminum Antimony Arsenic Barium Beryllium Cadmium Calcium

Number Sampled Qtr. (Al), diss. (Sb), diss. (As), diss. (Ba), diss.. (Be), diss. (cd), diss. (Ca), diss.
mg/ 1 mg/L mg/ L mg/ 1 mg/L mg/L mg/L

27-89BR  05/24/89 iDRY

28-89BR 06/20/89 0.2000 U 6.0600 U 0.0100 U 0.2000 U 0.0050 U 0.0050 U 51.1000

29-89BR 05/25/89 DRY

30-89BR 05/22/89 DRY

31-898BR 05/25/89 Data not yet received

31-89BR 05/25/89 - Data not yet received

39-89BR.  05/24/89 DRY

40-89BR 05/22/89 DRY

42-89BR  05/24/89 DRY

NR = Analyte not reported U = Analyzed but not detected * = Holding time not met E = Estimated value

Batch spike not in 80-120% range R = Data rejected during validation.

L)
i

“Present below detection Llimit B = Present in laboratory blank



Groundwater Dissolved Metals Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND WEATHERED CLAYSTONE

well Date Cesium Chromium Cobalt Copper Iron Lead Lithium

Number  Sampled Qtr. (Cs), diss. (Cr), diss. (Co), diss. (Cu), diss. (Fe), diss. (Pb), diss. (Li), diss.
mg/L mg/1 img/1 mg/ mg/ mg/{ mg/L

27-89BR 05/24/89 DRY

28-89BR 06/20/89 1.0000 Y 0.0100 U 0.0500 u 0.0250 U 0.1000 U 0.0050 U 0.1000 U

29-89BR 05/25/89 DRY

30-898R 05/22/89 DRY

31-898BR 05/25/89 Data not yet received

31-898R '05/25/8%9 Data :not yet :received

39-89BR 05/24/89 DRY

40-898BR 05/22/89 DRY

42-89BR 05/24/89 DRY

NR = Analyte not reported U = Analyzed but not detected * = Holding time not met E = Estimated value

Data rejected during validation.

-
1]

Present below detection limit B

Present in laboratory blank Batch spike not in 80-120% range R



Groundwater Dissolved Metals Results

For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND WEATHERED CLAYSTONE

Wellt Date Magnesium Manganese Mercury Molybdenum Nickel Potassium Selenium

Number Sampled Qtr. (Mg), diss. (Mn), diss. (Hg), diss. (Mo), diss. (Ni), diss. (K ), diss. (Se), diss.
mg/L mg/ 1 mg/1 mg/1 mg/L ma/ 1 mg/

27-89BR 05/24/89 DRY

28-898R 06/20/89 45.3000 0.1260 0.0002 U 0.1000 U 0.0400 U 5.0000 U 0.0050 U

29-89BR 05/25/89 DRY

30-89BR 05/22/89 DRY

31-89BR 05/25/89 Data not yet received

31-89BR '05/25/89 Data not yet received

39-89BR 105/24/89 DRY

40-89BR '05/22/89 DRY

42-89BR 05/24/89 DRY

NR = Analyte not reported U = Analyzed but not detected & = Holding time not met E = Estimated value

J: = Present below detection limit B = Present in laboratory blank N = Batch spike not in 80-120% range R = Data rejected during validation.



Groundwater Dissolved Metals Results

For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND WEATHERED CLAYSTONE

Mell Date Silver Sodiumi Strontium Thallium Tin Vanadium Zinc

Number Sampled Qtr. (Ag), diss. (Na), diss. (sr), diss. (Tl), diss. (sn), diss. (v ), diss. (Zn), diss.
mg/ mg/L ma/ mg/l mg/t mg/1 mg/1

27-89BR 05/24/89 DRY

28-89BR 06/20/89 0.0100 U 26.2000 1.0000 U 0.0100: v 0.1000 U 0.0500 v 0.0594

29-89BR 05/25/89 DRY.

30-898BR 05/22/89 DRY.

31-898R 05/25/89 Data not yet received

31-89BR 05/25/89 Data not yet received

39-89BR 05/24/89 DRY.

40-89BR 05/22/89 DRY.

42-89BR 05/24/89 DRY

NR = Analyte not reported U = Analyzed but not detected * = Holding time not met E = Estimated value

J = Present below detection limit B = Present in ‘laboratory iblank N = Batch spike not in 80-120% range R = Data rejected during validation.



Groundwater Dissolved Metals Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND WEATHERED CLAYSTONE

Well Date Aluminum Antimony Arsenic Barium Beryllium ‘Cadmium Calcium
Number Sampled Qtr. (Al), diss. (Sb), diss. (As), diss. (Ba), diss. (Be), diss. (Cd), diss. (Ca), diss.
mg/ L mg/L mg/l mg/ t mg/1 mg/1 mg/ L
44-898BR  05/31/89 0.2000 t 0.0600 U 0.0100 U 0.2000 U 0.0050 U 0.0050 U 73.4000
45-89BR 067/21/89 0.2008 U 0.0600 U 0.0100 U 0.2000 U 0.0050 U 0.0050 U 41.6000
NR = Analyte not reported U = Analyzed but not detected * = Holding time not met E = Estimated value
J = Present below detection limit B = Present in laboratory blank N = Batch spike not in 80-120% range R = Data rejected during validation.



Groundwater Dissolved Metals Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND WEATHERED CLAYSTONE

Well Date Cesium Chromium Cobalt Copper Iron Lead: Lithium
Number Sampled Qtr. (Cs), diss. (Cr), diss. (Co), diss. (Cu), diss. (Fe), diss. (Pb), diss. (Li), diss.
mg/ 1 mg/ L mg/l mg/1 mg/L mg/1 mg/t
44-898R 05/31/89 1.0000 U 0.0100 U 0.0500 U 0.0250 vy 0.1000 U 0.0050 U 0.0381
45-89BR 06/21/89 1.0000 U 0.0100 U 0.0500 U 0.0250 U 0.1000 U 0.0050 U 0.1000 U
NR = Analyte not reported = Analyzed but not detected ® = Holding time not met E = Estimated value
J' = Present below detection limit B = Present in laboratory blank N = Batch spike not in 80-120% range. R = Data rejected during validation.



Groundwater Dissolved Metals Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND WEATHERED CLAYSTONE

Welil Date Magnesium ‘Manganese Mercury Molybdenum Nickel Potassium: Selenium
Number Sampled atr. (Mg), diss. {Mn), diss. (Hg), diss. (Mo), diss. (Ni), diss. (K ), diss. (Se), diss.

mg/1 mg/1 mg/l mg/1 img/ L mg/1 mg/ 1
44-89BR 05/31/89 15.7000: 0.0526 0.0002 U 0.0113 0.0400 U 5.0000 u 0.0050 U
45-89BR 06/21/89 8.1700 0.0150 U 0.0002 U 0.1000 U 0.0400 U 5.0000: U 0.0050 U
NR = Analyte not reported U = Analyzed but not detected * = Holding: time not met E = Estimated value

[ 2
"
-]
"
"

Present below detection limit Present in laboratory blank N = Batch spike not in 80-120% range R = Data rejected during validation.



Groundwater Dissolved Metals Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND WEATHERED CLAYSTONE

Well Date Silver Sodium Strontium Thallium Tin Vanadium 2inc
Number- Sampled Qtr. (Ag), diss. (Na), diss. (sr), diss. (Tl), diss. (Sn), diss. (v ), diss. {2Zn), diss.

mg/ mg/1 mg/! mg/1 mg/t mg/L mg/1
44-898R  05/31/89 0.0100 U 36.9000 1.0080: U 0.0500 U 0.1000:U 0.0500' v 0.0200 U
45-89BR  06/21/89 0.0100 U 15.7000 1.0000 U 0.0100 U 0.1000 U 0.0500: U 0.1070
NR = Analyte not reported U = Analyzed but not detected * = Holding time not met E = Estimated value

J = Present belouw detection Limit

Present in laboratory blank N

Data rejected during validation.

Batch spike not in 80-120% range R
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Groundwater Inorganic Results

For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND WEATHERED CLAYSTONE

Present below detection limit

B & Present in laboratory btank

Nitrate+
Well Date Total Dissolved Solids Chloride Nitrite-Nitrogen sulfate HCO3-
Number Sampled Qtr. MG/L MG/L MG/L MG/L MG/L
27-89BR 05/24/89 DRY
28-898BR 06/20/89 270 3w 0.10 28 400
29-89BR 05725789 DRY
30-89BR 05/22/89 DRY.
31-898R 05/25/89 210 3w 0.66 13 200
31-898R 05/25/89 210 3 u 0.44 1" 200
39-898R 05/24/89 DRY
40-898R 05/22/89 IDRY
42-898R 05/24/89 DRY
Notes: NR = Analyte not reported U = Analyzed but not detected



Groundwater Inorganic Results

For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND WEATHERED CLAYSTONE

Well Date
Number Sampled
27-89BR 05/24/89
28-89BR 06/20/89
29-898R 05/25/89
30-89BR 05/22/89
31-898R 05/25/89
31-89BR 05/25/89
39-898R 05/24/89
40-89BR 05/22/89
42-89BR 05/24/89
Notes:

Qtr.

co3
MG/L

pH Total Organic Carbon Fluoride
pH Unit MG/L MG/L

Sulfide
MG/L

NR = Analyte not reported

J‘

DRY

DRY

DRY

DRY

DRY

DRY

= Present below detection limit

8.2 NR NR

7.6 NR NR
7.6 NR NR

Analyzed but not detected
Present in laboratory blank

@ C
n

NR



Groundwater Inorganic Results

For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND WEATHERED CLAYSTONE

Present below detection limit

Present in laboratory blank

Hexavalent
Well Date Cyanide, Total Chromium (Cr+6) Specific Conductance Suspended Solids Turbidity
Number Sampled Qtr. MG/L MG/L uMHOS/cm MG/L MG/L
27-898R 05/24/89 DRY
28-898R 06/20/89 2.5 NR NR 29,000 ‘NR
29-898R 05/25/89 DRY
30-898R 05722789 ‘DRY
31-898BR 05/25/89 NR NR NR 2,900 NR
31-898R 05/25/89 NR NR NR 2,000 NR
39-898R 05/24/89 DRY
40-898R 05/22/89 DRY
42-898R 05/24/89 DRY
Notes: NR = Analyte not reported = Analyzed but not detected



Groundwater Inorganic Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND WEATHERED CLAYSTONE

Well Date Solids 0il and Grease Ignitability Phosphate
Number Sampled Qtr. % MG/L Degrees F. MG/L
27-898R 05724789 DRY.

28-898R 06/20/89 NR NR NR NR
29-898R 05/25/89 DRY

30-898R 05/22/89 DRY

31-898BR 05/25/89 NR NR INR NR
31-89BR 05/25/89 ‘NR NR NR NR
39-898R 05/24/89 DRY

40-89BR 05722789 DRY

42-898BR 05/24/89 iDRY

Notes: NR = Analyte not reported U = Analyzed but not detected

Present below detection limit B = Present in laboratory blank

(5
u



Groundwater Inorganic Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND WEATHERED CLAYSTONE

Nitrate+
Well Date Total Dissolved Solids Chloride Nitrite-Nitrogen Sulfate HCO3-
Number Sampled atr. MG/L MG/L MG/L MG/L MG/L
44-898BR 05/31/89 320 1 0.18 44 260
45-89BR 06/21/89 220 6 0.58 24 180

Analyzed but not detected
Present in laboratory blank

Notes: NR = Analyte not reported u
Present below detection limit B8

[ 59
"



Groundwater Inorganic Results

For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND WEATHERED CLAYSTONE

Well Date ‘CO3= pH Total Organic Carbon Fluoride Sulfide
Number Sampled Qtr. MG/L pH Unit ‘MG/L MG/L MG/L
44-89BR 05/31/89 5 7.4 NR NR NR
45-898BR 06/21/89 5 7.5 NR NR NR
Notes: NR B Analyte not reported U = Analyzed but not detected

J = Present below detection limit

B = Present in laboratory blank



Groundwater Inorganic Results

For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND WEATHERED CLAYSTONE

Hexavalent
Welll Date Cyanide, Total Chromium (Cr+6) Specific Coenductance Suspended Solids Turbidity
‘Number Sampted Qtr. MG/L MG/L uMHOS/cm MG/L MG/L
44-89BR 05/31/89 2.5 U NR NR 5 v NR
45-89BR 06/21/89 3.6 NR NR 40 NR
Notes: NR = Analyte not reported U = Analyzed but not detected

J = Present below detection limit B = Present in laboratory blank



Groundwater Inorganic Results

For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND WEATHERED CLAYSTONE

Wel l Date Solids 0il and Grease Ignitability Phosphate

Number Sampled Qtr. % MG/L Degrees F. - MG/L
44-89BR 05/31/89 NR NR NR NR
45-898BR 06/21/89 NR NR NR NR
Notes: NR ‘@ Analyte not reported U = Analyzed but not detected

 Present in laboratory iblank

J = Present below detection limit



RADIONUCLIDES
Draft Background Geochemical Characterization Report Appendices
Rocky Flats Plant, Golden, Colorado ‘October 9, 1989

p:\wp5\docs\rockwell\bkgd-toc.104



Groundwater Dissolved Radiochemistry Results

for Regulated Units at Rocky Flats Plant

1989 BACKGROUND WEATHERED CLAYSTONE

well Date Uranium 233, 234 Uranium 235 Uranium: 238
Number  ‘Sampled  Qtr. PCI/L (MDA) PCI/L (MDA) PCI/L (MDA) Radium 226
27-898BR  105/24/89 DRY

28-898BR  06/20/89%9 Data not yet received

29-898R  05/25/89 DRY

30-89BR  05/22/89 DRY

31-89BR  05/25/89 Data not yet received

31-89BR  05/25/8%9 Data not yet received

39-89BR  05/24/89 DRY

40-89BR  05/22/89 DRY

42-89BR  05/24/89 DRY

44-898BR  05/31/89 Data not yet received

45-89BR  06/21/89 Data not yet received

Notes: NR = Analyte mot reported

*** = Insufficient Sample for Radiochemistry Analyses



Groundwater Dissolved Radiochemistry Results
for Regulated Units at Rocky Flats Plant

1989 BACKGROUND WEATHERED CLAYSTONE

Well iDate

Nuniber Sampled Qtr. Radium 228

27-89BR  05/24/89 DRY

28-89BR  06/20/89 Data not yet received
29-898R  05/25/89 iDRY

30-89BR  05/22/89 DRY

31-898R  05/25/89 Data not yet received
31-89BR  05/25/89 Data not yet received
39-89BR  05/24/89 DRY

40-89BR  05/22/89 DRY

42-898R  05/24/89 DRY.

44-89BR  05/31/89 Data not yet received
45-898R  06/21/89 Data not yet received
Notes: NR = Analyte not reported

*** = Insufficient Sample for Radiochemistry Analyses
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Groundwater Dissolved Metals Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND WEATHERED SANDSTONE

Well Date Aluminum Antimony Arsenic Barium Beryllium Cadmium Calcium
Number Sampled aQtr. (Al), diss. (Sb), diss. (As), diss. (Ba), diss. (Be), diss. (Cd), diss. (Ca), diss.

mg/1 mg/ L mg/L mg/t mg/L mg/ L mg/ L
17-89BR 06/05/89 0.2000 U 0.0600 U 0.0100 U '0.2000 U 0.0050 U 0.0050 U 65.7000
49-89BR 06/14/89 0.2000 U 0.1760 0.0100 U 0.2000 U 0.0050 U 0.0050 U 34.4000
49-89BR '06/14/89 0.2000 Ui 0.0600 U 0.0100 U 0.2000 U 0.0050' U 0.0050 U 36.2000
NR & Analyte not reported U = Analyzed but not detected * = Holding time not met E = Estimated value

J = Present below detection Limit

Batch spike not in 80-120% range R = Data rejected during validation.

Present in laboratory blank N



Groundwater Dissolved Metals Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND WEATHERED SANDSTONE

Well Date Cesium iChromium Cobalt Copper Iron Lead Lithium
Number  Sampled Qtr. (Cs), diss. (Cr), diss. (Co), diss. (Cu), diss. (Fe), diss. (Pb), diss. (Li), diss.

mg/1 mg/1 mg/1 mg/ L img/ L mg/1 mg/t
17-898R '06/05/89 1.0000 U 0.0100 u 0.0500 U 0.0250 U 0.1000 U 0.0050: U 0.0106
49-89BR  06/14/89 1.0000 U 0.0100 U 0.0500 U 0.0250 U 0.1000 U '0.0050 U 1.7900
49-89BR 06/14/89 1.0000 U 0.0122 0.0500 U 0.0250 U 0.1000 U 0.0050 U 0.1000 U
NR = Analyte not reported U = Analyzed but :not detected * = Holding time not met E = Estimated value

(59
u

Present below detection Limit B

Batch spike not in 80-120% range R = Data rejected during validation.

Present in laboratory blank N



Groundwater Dissolved Metals Results

For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND WEATHERED SANDSTONE

Well Date ‘Magnesium Manganese ‘Mercury Molybdenum Nickel Potassium: Selenium
Number Sampled Qtr. (Mg), diss. (Mn), diss. (Hg), diss. (Mo), diss. (Ni), diss. (K ), diss. {Se), diss.

mg/L img/ L ma/1 mg/1 mg/ L mg/1 mg/ L
17-89BR 06/05/89 9.4100 0.2920 0.0002 U 0.0150 0.0400 0 5.0000 U 0.0050 U
49-89BR 06/14/89 5.8900 0.0190 0.0002 U 0.1000 U 0.0400 U 10.2000 0.0050 U
49-89BR 06/14/89 6.0500 0.0178 0.0002 U 0.1000 U 0.0400 v 5.0000 U 0.0050 U
NR = Analyte not reported U = Analyzed but not detected * = Holding time not met E = Estimated value

1]

Present below detection limit

"

Present in laboratory blank

=
n

Batch spike not in 80-120% range

R = Data rejected during validation.



Groundwater Dissolved Metals Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND WEATHERED SANDSTONE

Well Date Silver Sodium Strontium Thallium Tin Vanadium Zinc
Number Sampled Qtr. (Ag), diss. (Na), diss. (sSr), diss. (Tl), diss. (sn), diss. (Vv ), diss. (Zn), diss.

mg/ L mg/ L mg/1 mg/l mg/ L mg/l mg/1
17-89BR 06/05/89 0.0100 U 25.6000 1.0000 U 0.0500 U 0.1000 v 0.0500 U 0.0200 U
49-89BR  06/14/89 0.0100 u: 21.2000 2.0300 0.0100 v 0.1000 U 0.0500 U 0.0200 U
49-898BR 06/14/89 0.0100 U 13.7000 1.0000 ‘U 0.0100 U 0.1000 U 0.0500 u 0.0200 U
NR B Analyte not reported U = Analyzed but not detected * = Holding time not met E = Estimated value

Present in laboratory blank N = Batch spike not in 80-120% range R = Data rejected during validation.

J = Present below detection limit B
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Groundwater Inorganic Results

For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND WEATHERED SANDSTONE

Nitrate+
well Date Total Dissolved Sotids Chloride Nitrite-Nitrogen Sulfate HCO3-
Number Sampled atr. MG/L MG/L MG/L MG/L MG/L
17-898R 056/05/89 220 15 0.18 48 230
49-89BR 06/14/89 170 6 1.4 16 140
49-898BR 06/14/89 170 6 1.6 16 140
Notes: NR = Analyte not reported U 2 Analyzed but not detected

J = Present below detection limit

B = Present in laboratory blank



Groundwater Inorganic Results

For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND WEATHERED SANDSTONE

Well Date co3= pH Total Organic Carbon Fluoride Sulfide
Number Sampled Qatr. MG/L pH Unit MG/L MG/L MG/L
17-898R 06/05/89 5 U 7.2 NR NR NR
49-898BR 06/14/89 5 U 7.7 NR NR NR
49-89BR 06/14/89 5 U 7.5 NR NR NR
Notes: NR = Analyte not reported U = Analyzed but not detected

(=3
n

Present below detection limit 8

Present in laboratory blank



Groundwater Inorganic Results

For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND WEATHERED SANDSTONE

Hexavalent
Well Date Cyanide, Total Chromium (Cr+6) specific Conductance Suspended' Solids Turbidity
Number Sampled: Qtr. MG/L MG/L UMHOS/cm MG/L MG/L
17-898R 06/05/89 2.5 U NR NR 210 NR
49-898R 06/14/89 2.5 U NR NR 260 NR
49-898R 06/14/8%9 2.5 U NR NR 92 NR
Notes: NR = Analyte not reported U = Analyzed but not detected

[ 59
1t

Present below detection Llimit

Present in laboratory blank



Groundwater Inorganic Results

For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND WEATHERED SANDSTONE

well Date Solids 0il and Grease Ignitability Phosphate
Number Sampled Qtr. % MG/L Degrees F. MG/L
17-89BR 06/05/89 NR NR: iNR NR
49-898R 06/14/89 NR NR NR INR
49-898R 06/14/89 'NR NR NR NR
Notes: NR = Analyte not reported U = Analyzed but not detected

J

Present below detection limit

B = Present in laboratory blank
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Groundwater Dissolved Radiochemistry Results
for Regulated Units at Rocky Flats Plant

1989 BACKGROUND WEATHERED SANDSTONE

Well Date Uranium 233, 234 Uranium 235 Uranium 238

Number Sampled: Qtr. PCI/L (MDA) PCI/L (MDA): PCI/L (MDA) Radium 226
17-89BR  06/05/89 Data not yet received

49-89BR 06/14/89 Data not yet received

49-89BR  06/14/89 Data not yet received

Notes: NR = Analyte not reported
***x = Insufficient Sample for Radiochemistry Analyses



Groundwater Dissolved Radiochemistry Results

for Reqgulated Units at Rocky Flats Plant

1989 BACKGROUND WEATHERED SANDSTONE
Well Date

Number Sampled  Qtr. Radium 228

17-89BR  06/05/89 Data not yet received
49-89BR  06/14/89 Data not yet received
49-89BR  06/14/89 Data not yet received
Notes: NR = Analyte not reported

*** = Insufficient Sample for Radiochemistry Analyses
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Groundwater Dissolved Metals Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND UNWEATHERED SANDSTONE

wWell iDate Aluminum Antimony Arsenic Barium Beryllium Cadmium: Calcium

Number Sampled Qtr. (Al), diss. (Sb), diss. (As), diss. (Ba), diss. (Be), diss. (Cd), diss. (Ca), diss.
mg/ 1 mg/ L mg/ L mg/l mg/L mg/1 mg/ 1

32-898BR 06/27/89 Data not yet received

33-89BR 06/29/89 Data not yet received

34-89BR 06/16/89 0.2000 U 0.0600 Ui 0.0100 U 0.2000 U 0.0050 U 0.0050 U 12.8000

35-89BR.  07/06/89 Data not yet received

36-898BR 06/27/89 Data not yet received

37-898R 06/23/89 Data not yet ireceived

41-89BR 06/23/89 Data not yet received

43-89BR 06/23/89 DRY

Holding time not met E = Estimated value
Batch spike not in 80-120% range R = Data rejected during validation.

NR = Analyte not reported u

Present below detection Limit 8

- Analyzed but not detected &
Present in 'laboratory iblank N

"



Groundwater Dissolved Metals Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND UNWEATHERED SANDSTONE

Wel t iDate Cesium chromium Cobalt Copper Iron Lead Lithium

Number Sampled Qtr. (Cs), diss. (Cr), diss. (Co), diss. (Cu), diss. (Fe), diss. (Pb), diss. (Li), diss.
mg/1 mg/l mg/t mg/L mg/ L mg/1 mg/ L

32-89BR 06/27/89 Data not yet received

33-89BR '06/29/89 Data not yet received

34-89BR 06/16/89 1.0000 U 0.0100 U 0.0500 U 0.0250 U 0.1000 U 0.0250' U 0.1000 U

35-89BR 07/06/89 Data not yet received

36-898BR 06/27/89 Data not yet received

37-89BR 06/23/89 Data not yet received

61-89BR 06/23/89 Data not yet received

43-898BR 06/23/89 DRY

NR = Analyte not reported U = Analyzed but not detected * = Holding time not met E = Estimated value

Data rejected during validation.

Batch spike not in 80-120% range R

[
n
o
n

Present below detection limit Present in laboratory blank N



Groundwater Dissolved Metals Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND UNWEATHERED SANDSTONE

Well Date Magnesium Manganese Mercury Molybdenum Nickel Potassium Selenium

Number Sampled Qtr. (Mg), diss. (Mn), diss. (Hg), diss. (Mo), diss. (Ni), diss. (K ), diss. (Se), diss.
mg/ L mg/l mg/Ll mg/t mg/ L mg/ L mg/ L

32-89BR 06/27/89 Data not yet received

33-89BR 06/29/89 Data not yet received

34-89BR 06/16/89 5.0000 U 0.0150 v 0.0002 U 0.1000 U 0.0400 U 5.0000: U 0.0050 U

35-898R '07/06/89 Data not yet received

36-898R 06/27/89 Data not yet received

37-898BR 06/23/89 Data not yet received

41-898R 06/23/89 Data not yet received

43-89BR 06/23/89 DRY

NR = Analyte not reported U = Analyzed but not detected ® = Holding time not met E = Estimated vatue

J' = Present below detection limit B = Present in laboratory blank N = Batch: spike not in 80-120% range R = Data rejected during validation.



Groundwater Dissolved Metals Results

For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND UNWEATHERED SANDSTONE

Well Date Silver Sodium Strontium Thallium Tin Vanadium Zinc

Number  Sampled Qtr. (Ag), diss. (Na), diss. (sr), diss. (Tl), diss. (Sn), diss. (Vv ), diss. (Zn), diss.
mg/l ng/L mg/L mg/1 mg/t mg/L mg/!

32-89BR 06/27/89 Data not yet received

33-898BR 06/29/89 Data not yet received

34-898BR 06/16/89 0.0100 v 67.8000 1.0000 U 0.0400 U 0.1000 U 0.0500 U 0.3740

35-898R 07/06/89 Data not yet received

36-89BR:  06/27/89 Data not yet received

37-89BR.  06/23/89 Data not yet received

41-89BR 06/23/89 ‘Data not yet received

43-89BR 06/23/89 DRY

NR = Analyte not reported

U = Analyzed but not detected

J B Present below detection limit B = Present in laboratory blank

Holding: time not ‘met
Batch spike not in 80-120% range

E
R

Estimated value
‘Data rejected during validation.
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Groundwater Inorganic Results

For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND UNWEATHERED SANDSTONE

Nitrate+
Well Date Total Dissolved Solids Chloride Nitrite-Nitrogen Sulfate HCO3-
Number Sampled atr. MG/L MG/L MG/L MG/L. MG/L
32-898R 06/27/89 240 4.7 0.4 31 130
33-898R 06/29/89 260 3 v 0.35 54 120
34-898BR 06/16/89 230 6 0.06 5 210
35-898BR 07/06/89 760 360 0.05 U 55 67
36-898R 06/27/89 1300 220 6.16 620 100
37-898BR 06/23/89 420 110 0.05 U 8 250
41-898R 06/23/89 560 200 6.05 U 5 270
43-898R 06/23/89 DRY
Notes: NR = Analyte not reported U = Analyzed but not detected

o~
"

Present below detection limit

B = Present in. laboratory blank



Groundwater Inorganic Results

For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND UNWEATHERED SANDSTONE

Well Date
Nuniber Sampled
32-898R 06/27/89
33-898R 06/29/89
34-898R 06/16/89
35-898R 07/06/89
36-898R 06/27/89
37-89BR 06/23/89
41-89BR 06/23/89
43-898R 06/23/89
Notes: NR =

Ji

Co3= pH Total Organic 'Carbon Fluoride sulfide

atr. MG/L pH Unit MG/t MG/L MG/L
22 9.4 NR NR NR
31 9.5 NR NR NR
9 8.7 NR NR NR
5 8.6 NR NR NR
18 9.4 NR NR NR
18 8.9 NR NR NR
6 8.5 NR NR NR

DRY

Analyte not reported
Present below detection limit

U = Analyzed but not detected
B = Present in laboratory blank



Groundwater Inorganic Results

For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND UNWEATHERED SANDSTONE

Hexavalent
well iDate Cyanide, Total Chromium (Cr+6) Specific Conductance Suspended Solids Turbidity
Number Sampled Qtr. MG/L MG/L UMHOS/cm MG/L MG/L
32-898R 06/27/89 NR NR NR 440 ‘NR
33-898BR 06/29/89 NR NR NR 1600 NR
34-89BR 06/16/89 2.5 NR NR 140 NR
35-89BR 07/06/89 NR NR 'NR 62 NR
36-89BR 06/27/89 2.5 NR NR 810 NR
37-898R 06/23/89 NR NR NR 10 NR
41-89BR  06/23/89 NR NR NR 30 NR
43-89BR  06/23/89 IDRY
Notes: NR = Analyte not reported U = Analyzed but not detected

<
n

Present below detection limit

B = Present in laboratory blank



Groundwater Inorganic Results
For Wells at Rockwell (Rocky Flats)

1989 BACKGROUND UNWEATHERED SANDSTONE

Well Date Solids 0il and Grease Ignitability Phosphate
Number Sampled Qtr. % MG/L Degrees F. MG/L
32-898R 06/27/89 NR NR NR NR
33-89BR 06/29/89 NR NR NR NR
34-89BR 06/16/89 NR NR NR NR
35-89BR 07/06/89 NR NR 'NR NR
36-898R 06/27/89 NR NR NR NR
37-89BR 06/23/89 NR NR NR NR
41-89BR 06/23/89 NR NR NR NR
43-89BR 06/23/89 DRY

Notes: NR = Analyte not reported U = Analyzed but not detected

Ji = iPresent below detection limit B = Present in Laboratory ibtank
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Groundwater Dissolved Radiochemistry Results

for Regulated Units at Rocky Flats Plant

1989 BACKGROUND UNWEATHERED SANDSTONE

well Date Uranium 233, 234 Uranium 235 Uranium 238
Number Sampted  Qtr. PCI/L (MDA) PCI/L (MDA) PCI/L (MDA} Radium 226
32-89BR  06/27/89 Data not yet received

33-898R  06/29/89 Data not yet received

34-89BR  06/16/89 Data .not yet received

35-89BR  07/06/89 Data not yet ireceived

36-898R  06/27/89 Data not yet received

37-89BR  06/23/89 Data not yet received

41-89BR  06/23/89 Data not yet received

43-89BR  06/23/89 DRY

Notes: INR = Analyte not reported

*** = Insufficient Sample for Radiochemistry Analyses



Groundwater Dissolved Radiochemistry Results
for Regulated Units at Rocky Flats Plant

1989 BACKGROUND UNWEATHERED SANDSTONE

Well Date

Number Sampled Qtr. Radium: 228

32-89BR.  06/27/89 Data not yet received
33-89BR  06/29/89 Data not yet received
34-89BR  06/16/89 Data mot yet received
35-898R  07/06/89 Data not yet received
36-89BR  06/27/89 Data inot yet received
37-89BR  06/23/89 Data not yet received
41-89BR  06/23/89 Data not yet received
43-898R  06/23/89 DRY

Notes: NR B Apalyte not reported
*** = Insufficient Sample for Radiochemistry Analyses
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Surface Water Dissolved Metals Results

For Stations at Rockwell (Rocky Flats)

BACKGROUND SURFACE WATER STATIONS 1989

Station Date Aluminum Antimony Arsenic Barium Beryllium Cadmium Calcium

Number Sampled Qtr. (Al), diss. (Sb), diss. (As), diss. (Ba), diss. (Be), diss. (Cd), diss. (Ca), diss.
mg/L mg/ L mg/1 mg/ L mg/1 mg/\ mg/

SW-04 03/02/89 Data not yet received

SW-04 '05/30/89 DRY

SW-05 02/28/89 0.2000 U 0.0600 U NR 0.2000 U 0.0050 U 0.0050'U 26.5000

SW-05 05/30/89 0.2000 U 0.0600 U 0.0100 U '0.2000 U 0.0050 U 0.0050: U 20.9000

SW-06 02/24/89 0.4850 0.0600: U NR 0.2000 U 0.0050 U 0.0050 U 25.5000

SW-06 02/24/89 0.2520 0.0600 U NR 0.2000 U 0.0050: U 0.0050 U 23.9000

SW-06 02/24/89 0.2000 U 0.0600 U NR 0.2000 U 0.0050 U 0.0050 U 5.0000 U

SW-06 05/31/89 0.4540 0.0600 U 0.0100 U 0.2000 U 0.0050 U 0.0050 U 14.5000

SW-07 02727789 Data not yet received

Sw-07 05/31/89 0.2000 U 0.0600: U 0.0100 U 0.2000 U 0.0050 U 0.0050 U 23.6000

SW-104  03702/89 0.2000 v 0.0600 U 0.0100 U 0.2000 U 0.0050 U 0.0050 U 78.4000

SW-107  02/28/89 0.2000 U 0.0600 U NR 0.2000 U 0.0050 U 0.0050 U 20.3000

SW-107  05/26/89 0.2000 U 0.0600: U 0.0100 U '0.2000 U '0.0050 U 0.0050' U 21.4000

NR = Analyte not reported U = Analyzed but not detected ® = Holding time not met E = Estimated value

J B Present below detection limit B = Present in 'laboratory blank N = Batch spike not in 80-120% range



Surface Water Dissolved Metals Results
For Stations at Rockwell (Rocky Flats)

BACKGROUND SURFACE WATER STATIONS - 1989

Station Date Cesium ‘Chromium Cobalt Copper Iron Lead Lithium

Number Sampled Qtr. (Cs), diss. (Cr), diss. (Co), diss. (Cu), diss. (Fe), diss. (Pb), diss. (Li), diss.
mg/L mg/1 mg/l mg/ | mg/ | mg/1 mg/1

SW-04 03/702/89 Data not yet received

SW-04 05/30/89 DRY

SW-05 02/28/89 1.0000 U 0.0100 U 0.0500 U 0.0250 U 0.1000 U NR 0.1000 U

SW-05 05/30/89 1.0000 U 0.0100 U 0.0500 U 0.0250 U 0.1000 U 0.0050 U 0.0100 U

SW-06 02/24/89 1.0000 U 0.0100 v 0.0500 U 0.0250 U 1.7800 NR 0.1000 U

SW-06 02/24/89 1.0000 U 0.0100 U 0.0500 U 0.0250' U 0.9010 ‘NR 0.1000 U

SW-06 02/24/89 1.0000 U 0.0100: U 0.0500: U 0.0250 U 0.1000 U NR 0.1000 U

SW-06 05/31/89 1.0000 © 0.0100 U 0.0500 U 0.0250 U 0.3710 0.0131 0.0100 U

Sw-07 027/27/89 Data not yet received

SW-07 05/31/89 1.0000 U 0.0100 U 0.0500 U 0.0250 U 0.1000 U 0.0050 U 0.0100 U

SW-104  03/702/89 1.0000 U 0.0100 U 0.0500: U 0.0250 U 4.6900 0.0050 U 0.1000 U

SW-107 02/28/89 1.0000 U 0.0100 U 0.0500: U 0.0250' U 0.1000 U NR 0.1000 U

SW-107  05/26/89 1.0000 U 0.0100 U 0.0500' U 0.0250 U 0.4530 0.0050 U 0.0100 U

NR = Analyte not reported U = Analyzed but not detected * = Holding time not met E = Estimated. value

J = Present below detection limit B = Present in laboratory blank N = Batch spike not in 80-120% range



Stati

SW-04
SW-04

SW-05
SwW-05

Sw-06
SW-06
SW-06
SW-06

SW-07
Sw-07

SW-10
SW-10

NR

BACKGROUND SURFACE WATER STATIONS 1989
on Date Magnes ium Manganese Mercury ‘Molybdenum Nickel Potassium Selenium
Number Sampled Qtr. (Mg), diss. (Mn), diss. (Hg), diss. (Mo), diss. (N1), diss. (K ), diss. (Se), diss.
mg/ L mg/ mg/L mg/L mg/ 1 mg/ mg/L
03702/89 iData not yet received
05/30/89 DRY
02/28/89 6.4300 0.0150 v NR 0.1000 U 0.0400 U 5.0000 U NR
05/30/89 5.0000 0.0150 U 0.0002 U 0.0234 0.0400 Ui 5.0000 u 0.0050 U
02/24/89 7.7300 0.3680 NR 0.1000 U 0.0400 U 5.0000 v NR
02/24/89 7.4900 0.3380: NR 0.1000 U 0.0400 U 5.0000 U NR
02/24/89 5.0000 U 0.0150: U NR 0.1000 U '0.0400 U 5.0000 U NR
i05/31/89 5.0000 U 0.0290 0.0002 U 0.0176 0.0400 U 5.0000 U 0.0050 u
i02/27/89 Data not yet received
05/31/89 6.0900 0.0768 0.0002 U 0.0119 0.0400 U 5.0000 U 0.0050 U
SW-104  03/02/89 6.8300 0.4800 0.0003 0.1000 U 0.0400 u 5.0000 U 0.0050 U
7 02/28/89 5.9200 0.0150 u NR 0.1000 Ui 0.0400 U 5.0000 u NR
7 05/26/89 5.4000 0.0364 0.0004 0.0178 0.0400 U 5.0000 U 0.0050 U
Analyte not reportedi iU = Analyzed but not detected * = Holding time not met E = Estimated value
Present: below detection limit B = Present in laboratory blank N = Batch spike not in 80-120% range

[ =
3

Surface Water Dissolved Metals Results

For Stations at Rockwell (Rocky Flats)




Surface Water Dissolved Metals Results
For Stations at Rockwell (Rocky Flats)

BACKGROUND SURFACE WATER STATIONS - 1989

Station Date Silver Sodium Strontium Thatlium Tin Vanadium 2inc

Number Sampled -Qtr. (Ag), diss. (Na), diss. (sr), diss. (Tl), diss. (Sn), diss. (V ), diss. (Zn), diss.
img/l mg/1 mg/ 1 mg/1 mg/1l mg/ L mg/1

SW-04 03/02/89 Data not yet received

SW-04 05/30/89 DRY

SW-05 02/28/89 0.0100 U 17.1000 0.1610 NR 0.1000 W 0.0500 v 0.0200 U

SW-05 05/30/89 0.6100 U 15.1000 1.0000 Ui i0.0100 U i0.1000 U 0.0500 v 0.0200 U

SW-06 02/24/89 0.0100 U 29.3000 0.1730 NR 0.1000 U 0.0500 U 0.0242

SW-06 02/24/89 0.0100 v 27.0000 0.1630 NR 0.1000 U 0.0500 U 0.0200 U

SW-06 02/24/89 0.0100 U 5.0000 u 0.1000 u NR ‘0.1000 U 0.0500 U 0.0294

SW-06 05/31/89 0.0100 U 21.4000 1.0000 U 0.0100 U i0.1000 U 0.0500 U 0.0228

SW-07 02/27/89 Data not yet received

SW-07 05/31/89 0.0100 U 33.8000 1.0000 U 0.0500 u 0.1000 U 0.0500 U 0.0200 U

SW-104 03/02/89 0.0125 11.2000 0.2060 0.0500 U 0.1000 U 0.0500 U '0.0200 U

SW-107 02/28/89 0.0100 U 32.3000 0.1290 NR 0.1000 U 0.0500 U 0.0200 U

SW-107  05/26/89 0.0100 U 15.6000 1.0000 U 0.0508 U 0.1000 U 0.0500 U 0.0200 U

NR = Analyte not reported U = Analyzed but not detected * = Holding time not met E = Estimated value

J = Present ‘below detection Limit B = Present in laboratory blank N = Batch spike not in 80-120% range



Surface Water Dissolved Metals Results
For Stations at Rockwell (Rocky Flats)

BACKGROUND SURFACE WATER STATIONS - 1989

Station Date Aluminum Antimony Arsenic Barium Beryllium Cadmium Calcium
Number  Sampled Qtr. (Al), diss. (Sb), diss. (As), diss. (Ba), diss. (Be), diss. (Cd), diss. (Ca), diss.

mg/ L mg/l mg/ L mg/L mg/1l mg/ L mg/ L
SW-108  03/02/89 0.2000 U 0.0600 U 0.0100 U 0.2000' U 0.0050 v 0.0050 U 68.0000
SW-108 05/30/89 0.2000 U 0.0600' U 0.0100 U 0.2000: U 0.0050 U 0.0050 U 63.5000
SW-108 05/30/89 0.2000 U 0.0600 U 0.0100 U 0.2000: U 0.0050 U 0.0050 U 64.0000
SW-108 05/30/89 0.2000 U 0.0600 U 0.0160 U 0.2000 U 0.0050 U 0.0050 U '5.0000 U
SW-41 03/01/89 0.2000 U 0.0600 U 0.0100 U 0.2000 U 0.0050 u 0.0050 U 20.4000
SW-41 05/26/89 0.2000 U '0.0600 U 0.0100 U 0.2000 U 0.0050 U 0.0050 u 34.8000
SW-80 03/01/89 0.2000 U 0.0600 U 0.0100 U '0.2000 U ‘0.0050 U 0.0050 U 31.5000
SW-80 05/24/89 DRY

‘Holding time not met
Batch. spike not in 80-120% range

c
n

- Analyzed but not detected =
Present in laboratory blank N

NR = Analyte not reported

Present below detection limit 8

[
n

E = Estimated value



Surface Water Dissolved Metals Results
For Stations at Rockwell (Rocky Flats)

BACKGROUND SURFACE WATER STATIONS - 1989

Station Date Cesium Chromium Cobalt Copper I'ron Lead Lithium
Number Sampled Qtr. (Cs), diss. (Cr), diss. (Co), diss. (Cu), diss. (Fe), diss. (Pb), diss. (Li), diss.
mg/L mg/1 mg/L mg/1 mg/l mg/ L mg/l
SW-108 03/702/89 1.0000 U 0.0100 U 0.0500: U 0.0250 U 0.1000 U 0.0050 © 0.1000 U
SW-108  05/30/89 1.0000 U 0.0100 U 0.0500 U 0.0250 U 0.1000 U ‘0.0050 U 0.0166
SW-108 05/30/8%9 1.0000 U 0.0100 U 0.0500 u 0.0250 U 0.1000 U 0.0050' U 0.0165
SW-108 05/30/89 1.0000 v 0.0100 U 0.0500 ¥ 0.0250 U 0.1000 v 0.0050 'U 0.0100 U
SW-41 03/01/89 1.0000: U 0.0100 0.0500 U i0.0250 U 0..1000 U 0.0050 U 0.1000 U
SW-41 05/26/89 1.0000 U 0.0100 U 0.0500 U 0.0250 v 0.1000: U 0.0050 U 0.0100 U
SW-80 03/01/89 1.0000 U 0.0100 v 0.0500 U 0.0250 U 2.0300 0.0050 U 0.1000 U
SW-80 05/24/89 DRY
NR = Analyte not reported U = Analyzed but not detected * = Holding time not met E = Estimated value
J = Present below detection limit B = Present in laboratory blank N = Batch spike not in 80-120% range



Surface Water Dissolved Metals Results
For Stations at Rockwell (Rocky Flats)

BACKGROUND SURFACE WATER STATIONS - 1989

Station Date Magnesium Manganese Mercury Molybdenum Nickel Potassium Selenium
Number  Sampled Qtr. (Mg), diss. (Mn), diss. (Hg), diss. (Mo), diss. {Ni), diss. (K ), diss. (Se), diss.
mg/ mg/ L mg/L mg/t mg/l mg/L mg/L

SW-108 03/02/89 10.0000: 0.0506 0.0006 0.1000 U 0.0400 U 5.0000 U 0.0050 ©
SW-108 05/30/89 11.8000 0.1630 0.0002 U 0.0100 U 0.0400 U 5.0000 U 0.0050 U
SW-108 05/30/89 11.8000 0.1620: 0.0005 0.0100 U 0.0400 U 5.0000:'U 0.0050 U
SW-108 05/30/89 5.0000 U 0.0150 u 0.0002 U 8.0124 0.0400 U 5.0000 U 0.0050 U
SW-41 03/01/89 '5.8200 0.0396 0.0002 U 0.1000 U 0.0400 U 5.0000 U 0.0050 U
SW-41 05/26/89 9.0400 0.0566 0.0004 0.0105 0.0400 U 5.0000 U 0.0050:U
SW-80 03/701/89 5.0000 U 0.1500 0.0013 0.1000 U 0.0400 U 5.0000: U 0.0050 U
SW-80 05/24/89 DRY

NR = Analyte not reported U = Analyzed but not detected * = Holding time not met E = Estimated value

Batch: spike not in 80-120% irange

(=3
]

Present below detection limit B = Present in laboratory blank



Surface Water Dissolved Metals Results

For Stations at Rockwell (Rocky Flats)

BACKGROUND SURFACE WATER STATIONS - 1989

Station Date Silver Sodium Strontium Thallium Tin Vanadium Zinc
Number Sampled Qtr. (Ag), diss. (Na), diss. (sr), diss. (Tl), diss. (Sn), diss. (V ), diss. (2Zn), diss.
mg/L img/1 img/ L mg/| mg/L mg/L mg/t
SW-108 03702789 0.6100 U 13.2000 0.2960 0.0500 U 0.1000 U 0.0500 U 0.0200 U
SW-108  05/30/89 0.0100 U 20.1000 1.0000 U 0.0500 U 0.1000 U 0.0500 U 0.0200 U
sW-108 05/30/89 0.0100 U 20.0000 1.0000 U 0.0100 U 0.1000 U 0.0500 U 0.0200 U
SW-108 05/30/89 0.0100 U 5.0000 U 1.0000 U 0.0100 U 0.1000 U 0.0500 U 0.0200 U
SW-41 03701789 0.0100 U 29.4000 0.1240 0.0400 U 0.1000 U 0.0500 U 0.0200 U
SW-41 05/26/89 0.0100: U 26.1000 1.0000 U 0.0500 U 0.1000 U 0.0500 U 0.0200 U
SW-80 03701/89 0.0100 U 8.3800 0.1380 0.0400 U 0.1000 U 0.0500 © 0.0200 U
SW-80 05/24/89 DRY
NR = Analyte not reported U = Analyzed but not detected * = Holding time not met E = Estimated value
J' = Present below detection Limit B = Present in laboratory blank = Batch spike not in 80-120% range



Surface Water Total Metals Results

For Stations at Rockwell (Rocky Flats)

[
]

Present below detection limit

B = Present in laboratory blank

N = Batch spike not in 80-120% range

BACKGROUND SURFACE WATER STATIONS 1989
Station Date Aluminum: Arsenic Barium Beryllium Cadmium Calcium Cesium
Number Sampled Qtr. (Al), total (As), total (Ba), total (Be), total (Cd), total (Ca), total (Cs), total
mg/1 mg/ L mg/t mg/L mg/! mg/l mg/ 1
SuW-04 03702789 Data not yet received
SW-04 05/30/89 DRY
'SW-05 02/28/89 0.2000 U NR 0.2000 U 0.0050 U 0.0050 U 24.2000 1.0000 U
SW-05 05/30/89 0.2000 U 0.0100 U 0.2000 U 0.0050 U 0.0050 U 19.9000 1.0000 U
SW-06 02/24/89 0.9160 NR 0.2000 U 0.0050 u 0.0050 U 26.2000 1.0000 U
SW-06 02/24/89 1.0600 NR 0.2000 U 0.0050 U 0.0050 U 24.1000 1.0000 U
SW-06 02/24/89 0.2000 U ‘NR 0.2000 U 0.0050 U 0.0050 U 5.0000 U 1.0000 U
SW-06 05731789 1.6700 0.0100 U 0.2000 U 0.0050 u 0.0050 U 16.3000 1.0000 U
SW-07 02/27/89 Data not yet received
SW-07 05/31/89 1.2100 0.0100 ‘U 0.2000 U 0.0050 U 0.0050 U 26.2000 1.0000 U
SW-104 03/02/89 8.3600 0.0105 0.2000 U 0.0050 U 0.0050 U 98.1000 1.0000 U
SW-107 :02/28/89 0.2000 U NR 0.2000 U 0.0050 U 0.0050 U 20.0000 1.0000 U
SW-107  05/26/89 0.2360 0.0100 U 0.2000 u: 0.0050 U 06.0050 U 19.1000 1.0000 U
NR = Analyte not reported U = Analyzed but not detected * = Holding time not met E = Estimated value



Surface Water Total Metals Results
~For Stations at Rockwell (Rocky Flats)

BACKGROUND SURFACE WATER STATIONS - 1989

Station Date ‘Chromium Cobalt Copper Silver Antimony Iron Lead
Number Sampled Qtr. (Cr), total (Co), total (Cu), total (Ag), total (Sb), total (Fe), total (Pb), total
mg/L mg/{ mg/1 mg/1 mg/ 1 mg/l ‘mg/1
SW-04 03/02/89 Data not yet ireceived
SW-04 05/30/89 DRY.
SW-05 02/28/89 0.0100 U 0.0500 U 0.0250 U 0.0100 U 0.0600 U 0.1240 NR
Sw-05 05/30/89 0.0100 U 0.0500 U 0.0250 U '0.0100 U 0.0600 U 0.3600 0.0050 U
SW-06 02/24/89 0.0100 U 0.0500 U 0.0250 U 0.0100 u 0.0600 U 2.4100 NR
SW-06 02/24/89 0.0100 U 0.0500 U 0.0250 U 0.0100 U 0.0600 U 2.2100 NR
SW-06 02/24/89 0.0100 U 0.0500 U 0.0250 Ui 0.0100 U 0.0600: U 0.1000: U NR
SW-06 05/31/89 0.0106 0.0500 U 0.0250 U: 0.0100 U 0.0600 U 1.6400 0.0050 u
SW-07 02/27/89 Data not yet received
SW-07 05/31/89 0.0100 U 0.0500 U '0.0250 U 0.0100 U 0.0600 U 0.9460 0.0050 v
SW-104  03/02/89 0.0100 U 0.0500 u 0.0250 U 0.0174 0.0600 U 22.6000 0.0185
SW-107 102/28/89 0.0100 U 0.0500 U 0.0250 U 0.0100 U 0.0600 U 0.1490 NR
SW-107 05/26/89 0.0100 U 0.0500 U 0.0250 U 0.0100 U 0.0600 U 1.2000 0.0050 U
NR = Analyte not reported U = Analyzed but not: detected * = Holding time not met E = Estimated value

[
]

Present below detection Llimit B = Present in laboratory blank N = Batch spike not in 80-120% range



BACKGROUND SURFACE WATER STATIONS -~ 1989

Station Date Lithium Magnesium Manganese Mercury Molybdenum Nickel Potassium

Number Sampled Qtr. (Li), total (Mg), total (Mn), total (Hg), total (Mo), total (Ni), total (K ), total
mg/ 1 mg/1 mg/1 mg/L mg/ L mg/1 mg/l

SW-04 03/02/89 Data not yet received

SW-04 05/30/89 DRY

SW-05 02/28/89 6.1000 u 5.7600 0.0150 U NR: 0.1000 U 0.0400 u: 5.0000 U

SW-05 '05/30/89 0.0100 U 5.1900 0.0162 i0.0002 U 0.0138 0.0400 U 5.0000 U

SW-06 02/24/89 0.1000 U 8.0000 0.3780 NR 0.1000 U 0.0400 U 5.0000 U

SW-06 02/24/89 0.1000 U 7.6300 0.3710. NR 0.1000 U 0.0400 U 5.0000 U

SW-06 02/24/89 0.1000 U 5.0000 U 0.0150 u NR 0.1000 U 0.0400 U 5.0000 U

SW-06 05/31/89 0.0100 U 5.0000 U 0.0848 0.0003 0.0106 0.0400 U '5.0000 U

SW-07 02/27/89 Data not yet received

SW-07 05/31/89 0.0100 U 6.5800 0.1050 0.0003 10.0144 0.0400 U 5.0000 U

SW-104  03/02/89 0.1000 U 9.0400 0.7160 0.0003 0.1000 U 0.0400 U 5.0000 v

SW-107  02/28/89% 0.1000 iU 5.7800 0.0175 NR 0.1000 U 0.0400 U 5.0000 U

SW-107 05/26/89 0.0100 U 5.0000 U '0.1580 0.0002 U 0.0105 0.0400 U 5.0000 U

NR 2 Analyte not reported U B Analyzed but not detected * = Holding time not met E = Estimated value

J = Present below detection limit B = Present in laboratory blank N = Batch spike not in 80-120% range

Surface Water Total Metals Results

For Stations at Rockwell (Rocky Flats)




Surface Water Total Metals Results
For Stations at Rockwell (Rocky Flats)

BACKGROUND SURFACE WATER STATIONS - 1989

Station Date Sodium Selenium ‘Strontium Thallium Tin Vanadium 2inc

Number Sampled Qtr. (Na), total (Se), total (Sr), total (Tl), total (Sn), Total (V ), total (2n), total
mg/1 mg/ mg/L mg/ 1 mg/ mg/l mg/1

SW-04 03/02/8%9 Data not yet received

SW-04 ‘05/30/89 DRY

SW-05 02/28/89 15.3000 NR 0.1400 NR 0.1000 U 0.0500 U 0.0200 Ui

SW-05 05/30/89 15.2000 0.0050 U 1.0000 U 0.0100 W 0.1000 U 0.0500 U 0.0200 U

SW-06 02/24/89 30.2000 NR. 0.1770 NR 0.1000: U 0.0500: U 0.0268

SW-06 02/24/89 27.8000 NR 0.1710 NR 0.1000 0.0500 U 0.05386

SW-06 02/24/89 5.0000 U NR 0.1000 U 'NR 0.1000:U 0.0500U 0.0200 v

SW-06 05/31/89 22.0000 0.0050 U 1.0000 U 0.0100' U 0.1000 U 0.0500 U 0.0676

SuW-07 02/27/89 Data not yet received

SW-07 05/31/89 33.3000 0.0050 U 1.0000 'U 0.0100 v 0.1000 U 0.0500 U 0.0200 U

SW-104 03/02/89 14.4000 0.0050 U 0.2550 0.0500 v 0.1000 U 0.0500 U 0.028%

SW-107 02/28/89 30.8000 NR 0.1230 NR 0.1000 u 0.0500 U 0.0200 U

SW-107 05/26/89 15.7000 0.0050 U 1.0000: U 0.0100 U 0.1000 U 0.0500 U 0.0200 u:

NR = Analyte not reported U = Analyzed but not detected * = Holding time not met E = Estimated value

J = Present below detection limit B = Present in laboratory blank N = Batch spike not in 80-120% range



Surface Water Total Metals Results
For Stations at Rockwell (Rocky Flats)

BACKGROUND SURFACE WATER STATIONS - 1989

Station. Date Aluminum Arsenic Barium Beryl lium Cadmium Calcium Cesium
Number Sampled 'Qtr. (Al), total (As), total (Ba), total (Be), total (Cd), total (Ca), total (Cs), total
mg/ L mg/1 mg/1 mg/l mg/1 mg/ mg/L
SW-108 03/02/89 0.2000 U 0.0100 U 0.2000 U 0.0050 u 0.0050 U -67.0000 1.0000 U
SW-108 05/30/89 4.9800 0.0100 U 0.2000 U 0.0050 U 0.0050 U 63.9000 1.0000 U
SW-108 05730789 4.9300 0.0100 U 0.2000 U 0.0059' U 0.0050 W 63.0000 1.0600 U
SW-108 05/30/89 1.0500 0.0100 U 0.2000 U 0.0050:U. 0.0050 U 58.0000 1.0000 U
SW-41 03701789 0.2000 U 0.0100 U 0.2000 U 0.0050 U 0.0050 v 21.7000 1.0000 U
SW-41 05/26/89 2.1400 0.0100 U 0.2000 U 0.0050 U 0.0050 U 34.0000 1..0000 U
SW-80 03/01/89 64.1000 0.1160 4.4900 0.0097 0.0690 226.0000 2.5300
SW-80 05/24/89 DRY
NR = Analyte not ireported: U = Analyzed but not detected * = Holding time not met E = Estimated value
J = Present below detection timit B = Present in laboratory ibltank N = Batch spike not in: 80-120% range



Surface Water Total Metals Results

For Stations at Rockwell (Rocky Flats)

BACKGROUND SURFACE WATER STATIONS - 1989

Station Date Chromium Cobalt Copper Silver Antimony Iron Lead

Number Sampled Qtr. (Cr), total (Co), total (Cu), total (Ag), total (Sb), totat (Fe), total (Pb), total
mg/1 mg/1 mg/ mg/Ll mg/l mg/L mg/ L

SW-108 03/02/89 0.0100 Ui 0.0500 U 0.0250 U 0.0106 0.0600 U 0.3960 0.0050 U

SW-108 05/30/89 0.0100 U 0.0500 v 0.0250 v 0.0100 U 0.0600 U 4.3200 0.0050 U

SW-108  05/30/89 0.0100 u 0.0500 U 0.0250: U 0.0100. U 0.0600.:U 4.1900 0.0062

SW-108 05/30/89 0.0100 U 0.0500 U 0.0250 U 0.0100 U 0.0600 U 1.3500 0.0050: U

SW-41 03/01/89 0.0100 W 0.0500 U 0.0250 U 0.0100 U 0.0600 U 0.1320 0.0050 U

SW-41 05/26/89 0.0100 U 0.0500 U 0.0250 U 0.0100 U 0.0600 W 5.4800 0.0050 U

SW-80 03/01/89 0.0598 0.0730 0.1800 0.1480 0.0600 U 651.0000 0.2330

SW-80 05/24/89 DRY

‘NR 2 Analyte not reported U = Analyzed but not detected * = Holding time not met E = Estimated value

J = Present below detection limit B = Present in laboratory blank N = Batch spike not in 80-120% range



Surface Water Total Metals Results

For Stations at Rockwell (Rocky Flats)

BACKGROUND SURFACE WATER STATIONS - 1989

Station Date Lithium: Magnesium Manganese Mercury Mol ybdenum Nickel Potassium

Number Sampled Qtr. (Li), total (Mg), total (Mn), total (Hg), total (Mo), total (Ni), total (K ), total
mg/ L mg/1 mg/1 -mg/L mg/ mg/ 1 mg/1

SW-108 03702/89 0.1000: U 9.4700 0.0534 0.0003 0.1000 U 0.0400 U 5.0000 U

SW-108 05/30/89 0.0192 12.3000 0.2180 0.0004 0.0176 0.0400 U 5.0000 U

SW-108  05/30/89 0.0183 12.2000 0.2140 0.0012 0.0188 0.0400 U 5.0000 U

SW-108 05/30/8%9 0.0162 11.5000 0.1820 0.0013 0.0133 0.0400 U 5.0000 U

SW-41 03/01/89 0.1000 U 6.1000 0.0212 0.0011 0.1000 U 0.0400 U 5.0000 U

SW-41 05/26/89 0.0100 U 8.8100 0.2090 0.0002 W 0.0115 0.0400 U '5.0000 U

SW-80 03/01/89 0.1000 U 24.5000 0.4800 NR i0.1990 '0.2500 9.8600

SW-80 i05/24/89 DRY

NR = Analyte not reported U = Analyzed but not detected ® = Holding time not met E = Estimated value

J = Present below detection Llimit B = Present in laboratory blank N = Batch spike not in 80-120% range



Surface Water Total Metals Results
For Stations at Rockwell (Rocky Flats)

BACKGROUND SURFACE WATER STATIONS - 1989

Station Date Sodium Selenium Strontium Thallium Tin Vanadium Zinc
Number Sampled 'Qtr. (Na), total (Se), total (Sr), total (Tl), total (Sn), Total (Vv ), total (2n), total
mg/L mg/l mg/t mg/ mg/t mg/L mg/1
SwW-108  03/02/89 12.5000 0.0050 U 0.2850 NR 0.1000 U 0.0500 v 0.0200 U
SW-108 05/30/89 21.5000 0.0050 U 1.0000 U 0.0100 U 0.1000- U 0.0500 U 0.0200- U
SW-108  05/30/89 21.9000 0.0050 u 1.0000 U 0.0100 U 0.1000 U 0.0500 U 0.0200 U
SW-108  05/30/89 21.8000 0.0050 U 1.0000 U 0.0100 U 0.1000 U 0.0500 U 0.0200 U
SW-41 03/01/89 30.0000 0.0050 U 0.1270 0.0400 U 0.1000' U 0.0500: U 0.0200 U
SW-41 05/26/89 26.4000 ‘0.0050 U 1.0000 U ‘0.0100 U 0.1000 U 0.0500: U 0.0892
SW-80 03701789 12.8000 0.0050 U 1.2000 0.0400 U 0.9690 0.3640 0.7230
SW-80 05/724/89 DRY
NR = Analyte not reported U = Analyzed but not detected * = Holding time not met E = Estimated value

Present below detection limit B = Present in laboratory blank Batch spike nnot in 80-120% range

—
n
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Surface Water Inorganic Results

For Stations at Rockwell (Rocky Flats)

BACKGROUND SURFACE WATER STATIONS - 1989
Nitrate+

Station Date Total Dissolved Solids Chloride Nitrite-Nitrogen Sul fate HCO3-
Number Sampled MG/L MG/L MG/L MG/L MG/L
SWo4 03/02/89 180 7 0.12 34 150
SWo4 05/30/89 DRY
SWO05 02/28/89 130 6 0.91 29 110
SW05 05/30/89 140 4 0.40 23 94
SWo6 02/24/89 200 14 0.25 23 120
SWos 02/24/89 200 15 0.64 5 120
SW06 02724789 INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS
SW06 05/31/89 140 20 0.16 36 56
SWo7 02/27/89 140 28 2.0 17 30
SWo7 05/31/89 200 62 2.1 29 59
SW104 03/02/89 290 14 0.05 U 5 u 320
SW107 i02/28/89 160 62 0.39 16 48
SW107 05/26/89 140 17 0.05 u 13 89
Notes: NR = Analyte not reported U = Analyzed but not detected

J = Present below detection limit B = Present in laboratory biank



Surface Water Inorganic Results
For Stations at Rockwell (Rocky Flats)

BACKGROUND SURFACE WATER STATIONS - 1989

Station  Date co3= pH: Total Organic Carbon Fluoride Sulfide
Number Sampled MG/L pH Unit MG/L MG/L MG/L

SW04 03/02/89 5 U 8.1 NR NR NR
SWo4 :05/30/89 DRY

SW05 02/28/89 5 U 7.8 NR NR iNR
SWO5 05/30/89 5 U 7.4 NR NR NR
SW06 02/24/89 5 U 7.3 NR INR NR
SWoé 02/24/89 5 v 7.2 NR NR NR
SWo6 62/24/89 INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS

SW06 05/31/89 5 U 7.2 NR NR NR
SWo7 02/27/89 5 v 7.3 NR NR NR
SW07 05/31/89 5 U 7.2 NR NR NR
SW104 03/02/89 5 U 7.9 NR NR INR
SW107 02/28/89 5 U 7.7 NR NR NR
SW107 05/26/89 5 U 7.7 NR NR NR

Analyzed but not detected
Present in laboratory blank

Notes: NR = Analyte nnot reported
Present below detection Llimit B

[
n



Surface Water Inorganic Results
For Stations at Rockwell (Rocky Flats)

BACKGROUND SURFACE WATER STATIONS - 1989

Hexavalent
Station Date Cyanide, Total Chromium (Cr+6) Specific Conductance Suspended Solids Turbidity
Number Sampled MG/L MG/L UMHOS/cm MG/L MG/L
SWo4 03/02/89 ‘NR NR NR 5 NR
SW04 05/30/89 DRY
SW05 02/28/89 2.5 U NR NR 8 NR
SWo5 05/30789 2.5 U NR NR 6 NR
SW0s 02/24/89 2.5 U NR NR 18 NR
SW04 02/24/89 2.5 U NR NR 18 NR
SWos '02/24/89 INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS
SWoé 05/31/89 2.5 U NR NR 26 iNR
SWo7 02/27/89 NR NR NR 15 NR
SWo7 05/31/89 4.3 NR NR 19 NR
SW104 03/02/89 2.5 U NR NR 340 NR
sw107 02/28/89 2.5 U NR NR 1" NR
sW107 05/26/89 2.5 U NR NR 7 NR
Notes: NR = Analyte not reported iU = Analyzed lbut not detected

Present in laboratory blank

-
i

Present below detection limit B



Surface Water Inorganic Results

For Stations at Rockwell (Rocky Flats)

BACKGROUND SURFACE WATER STATIONS - 1989

Station Date Solids 0il and Grease Ignitability iPhosphate
Number Sampled % MG/L Degrees F. MG/L

SWo4 03/02/8% NR NR NR NR
SWo4 05/30/89 DRY

SW05 02/28/89 NR NR NR NR
SWO5 05/30/89 NR NR NR NR
SW06 02/24/89 NR NR NR NR
SWoé 02/24/89 NR NR NR NR
SW06 02/24/89 INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS

SW06 05/31/89 NR NR NR NR
SW07 02/27/89 NR NR ‘NR NR:
SWo7 05/31/89 NR NR NR NR
SW104 03/02/89 NR NR NR NR
SW107 02/728/89 NR NR NR NR
Sw107 05/26/89 NR NR NR NR
Notes: NR = Analyte not reported U = Analyzed but not detected

[
1]

Present below detection limit B

Present in laboratory blank



Surface Water Inorganic Results

For Stations at Rockwell (Rocky Flats)

BACKGROUND SURFACE WATER STATIONS - 1989

Nitrate+
Station Date Total Dissolved Solids Chloride Nitrite-Nitrogen Sul fate HCO3-
Number Sampled MG/L MG/L MG/L MG/L
Sw108 03/02/89 220 5 0.30 33 200
Sw108 05/30/89 280 4 0.05 U 46 230
SW108 05/30/89 260 5 0.05 W 45 230
SW108 05/30/89 INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS
SW41 03/01/89 160 62 0.29 17 48
SW41 05/26/89 200 é 0.05 WU 32 170
SW80' 03/01/89 120 10 1* U 16 150
SW80: 05/24/89 DRY
Notes: NR = Analyte not reported = Analyzed but not detected

J

]

Present below detection limit

w C
n

Present in laboratory iblank



Surface Water Inorganic Results
For Stations at Rockwell (Rocky Flats)

BACKGROUND SURFACE WATER STATIONS - 1989

Station Date co3= pH Total Organic Carbon Fluoride Sulfide
Number Sampled MG/L pH Unit MG/L MG/L MG/L
SW108 03/02/89 5 u 7.7 NR ‘NR NR
SW108 05/30/89 5 U 7.6 NR NR ‘NR
SW108 05/30/89 5 U 7.6 NR NR NR
SW108 05/30/89 INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS

SW41 03/01/89 5 U 7.6 NR NR NR
SWa41 05/26/89 5 U 7.0 NR NR NR
SwW80 03/01/89 5 v 6.5 ‘NR NR NR
SW80 05/24/89 DRY

Notes: NR = Analyte not reported U = Analyzed but not detected

Present in laboratory blank

Present below detection limit B

e.
n



Surface Water Inorganic Results
For Stations at Rockwell (Rocky Flats)

BACKGROUND SURFACE WATER STATIONS - 1989

Hexavalent
Station Date Cyanide, Total Chromium (Cr+6) Specific Conductance Suspended Solids Turbidity
‘Number Sampled MG/L MG/L uMHOS/cm MG/L MG/L
SW108 03/02/89 2.5 U NR NR 5 U NR
SW108 05/30/89 2.5 u NR NR 96 NR
SW108 05/30/89 2.5 U NR NR 92 NR
sW108 05/30/89 INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS
SW41 03/01/89 2.5 U NR NR 5 0 NR
Swat 05/26/89 2.5 U NR NR 92 NR
SW80 03/01/89 2.5 U NR NR 4200 NR
SW80 05/24/89 DRY
Notes: NR = Analyte not reported U = Analyzed but not detected

Present below detection timit B = Present in laboratory blank

[ =4
n



Surface Water Inorganic Results

For Stations at Rockwell (Rocky Flats)

BACKGROUND SURFACE WATER STATIONS - 1989

Station Date Solids 0il and Grease Ignitability Phosphate
Number Sampled % MG/E Degrees F. MG/L
sW108 03702/89 NR NR NR NR
SW108 05/30/89 NR NR NR NR
SW108 05/30/89 NR NR NR ‘NR
SW108 05/30/89 INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS

SWa1 03/01/89 NR NR NR: iNR
SWi41 05/26/89 NR: NR NR NR
SW80 03/01/89 NR NR NR NR
SW80 05/24/89 DRY

Notes: NR = Analyte not reported U = Analyzed but not detected

J = Present below detection limit B = Present in laboratory blank



RADIONUCLIDES
‘ Draft Background Geochemical Characterization Report Appendices
Rocky Flats Plant, Golden, Colorado October 9, 1989
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Surface Water Dissolved Radiochemistry Results

for Regulated Units at Rocky Flats Plant

BACKGROUND SURFACE WATER STATIONS - 1989

Station. Date
Number Sampled
SWo4 03/02/89
SWo4 05/30/89
SW05 02/28/89
SWO5 05/30/89
SWo6 02/24/89
SW06 02724/89
SWoé i02/24/89
SW06 05/31/89
SWo7 02/27/89
SWo7 05/31/89
SW104 03702789
SW107 02/28/89
SW107 05/26/89
SW108. 03/02/89
SW108. 05/30/89
SW108 05/30/89
SW108 05/30/89
Notes: NR =

*kh

*kk

TRt

*hk

Analyte not reported
Insufficient Sample for Radiochemistry Analyses

Uranium 233, 234 Uranium 235 Uranium 238
PCI/L (MDA) PCI/L (MDA) PCI/L (MDA) Radium 226
0.8 + 0.2 0.0 + 0.1 0.6 + 0.2 NR
DRY
0.8 + 0.3 0.0+ 0.1 0.3 +0.2 NR
kR
0.3 +0.1 0.0 + 0.1 8.2 + 0.2 NR
0.7 + 0.2 0.0 + 0.1 0.3 + 0.2 NR
0.0 + 0.1 0.0 + 0.1 0.0 + 0.1 NR
*dk
0.5 + 1.3 0.1+ 0.2 0.1 +1.2 NR
ik
2.6 + 0.5 0.3 + 0.1 1.7 + 0.4 NR
0.2 + 0.1 0.0+ 0.1 0.1 + 0.1 NR
AR
0.7 + 0.2 0.0+ 0.1 0.5 +0.2 AR



Surface Water Dissolved Radiochemistry Results
for Regulated Units at Rocky Flats Plant

BACKGROUND SURFACE WATER STATIONS - 1989

Station Date

Number Sampled: Radium 228
SW04 03/02/89 NR

SW04 05/30/89 DRY.
SW05 02/28/8% NR

SW05 05/30/89 XN
SWo6 02/24/89 NR

SWo6 02/24/89 NR

SW0s 02/24/89 NR

SWoé 05/31/89 XN
SWO7 02/27/89 NR

SWo7 105/31/89 haaid
SW104 03/02/89 iNR
SW107 02/28/89 NR
sSW107 05726789 T
SW108 03/02/89 ‘NR
SW108 05/30/89 RS
SW108 05/30/89 T
SW108 05/30/89 X
Notes: NR = Analyte not reported

dedeh

Insufficient Sample for Radiochemistry Analyses



Surface Water Dissolved Radiochemistry Results
for Regulated Units at Rocky Flats Plant

BACKGROUND SURFACE WATER STATIONS - 1989

Station Date Uranium 233, 234 Uranium 235 Uranium 238

Number Sampled PCI/L (MDA) PCIl/L (MDA) PCI/L (MDA) Radium 226
SWa1 03/01/89 0.1 + 0.2 0.0 + 0.1 0.0 + 0.1 NR

SWa41 05/26/89 ks

SW80 03/01/89 0.0 + 0.1 0.0 + 0.1 -0.1 + 0.1 NR

SW80 05/24/89 DRY

Notes: NR = Analyte not reported
*** = Insufficient Sample for Radiochemistry Analyses



Surface Water Dissolved Radiochemistry Results

for Regulated Units at Rocky Flats Plant

BACKGROUND SURFACE WATER STATIONS - 1989

Station Date

Number Sampled Radium 228
SWa1 03/01/89 NR
SW41 '05/26/89 XX
SW80 03/01/89 NR
SW80 05/24/89 DRY

Notes: NR = Analyte not reported
*** = Insufficient Sample for Radiochemistry Analyses



Surface Water Total Radiochemistry Results
for Regulated Units at Rocky Flats Plant

BACKGROUND SURFACE WATER STATIONS - 1989

Station. Date Gross Alpha Gross Beta Uranium 233, 234 ‘Uranium 235
Number Sampled pCi/g pCi/g pCi/g pCi/g
SW04 03702/89 1+3 0+3 0.9 + 0.3 0.0 + 0.1
‘SWO4 05/30/89 DRY

SW05 02/28/89 2+ 2 4 +2 0.2 +0.2 0.0+ 0.1*
SW05 05/30/89 Data not yet :received

SW05 02/24/89 1+2 7+3 0.4 +0.2 0.0 + 0.7
SW06 02/24/89 1+2 8+3 0.4 + 0.1 0.0 + 0.1
SW06 02/24/89 -1 +1 -1+ 2 0.1+ 0.1 0.0 + 0.1
SW06 05/31/89 Data not yet received

SW07 02727/89 2+2 2+2 0.5 + 1.3 0.1 + 0.2
SWo7 05/31/89 Data not yet received

SW104 03702789 25 + 12 22 +5 0.5 + 0.2 0.0 + 0.1
SW107 02/28/89 1+2 1+2 0.1 +0.1 0.0 + 0.1
SwW107 05/26/89 Data not yet received

SW108 03/02/89 6+5 1+3 0.8 + 0.3 0.0 + 0.1
SW108 05/30/89 Data not yet received

sw108 05/30/89 Data not yet received

SW108 05730789 Data not yet received

Notes: NR
RN

Analyte not reported
Insufficient. Sample for Radiochemistry Analyses

[{]



Surface Water Total Radiochemistry Results
for Regulated Units at Rocky Flats Plant

BACKGROUND SURFACE WATER STATIONS -~ 1989

Station Date Uranium: 238 Strontium 89,90 Plutonium 239 Americium 241
Number Sampled pCi/g pCi/g pCi/g pCi/g

SWoé 03/02/89 0.5 + 0.2 0.2 + 0.4 0.00 + 0.02 0.00 + 0.02

SWo4 05/30/89 DRY

SWo5 02/28/89 0.0 + 0.1* 0.3 + 0.5* 0.01 +0.02 0.00 + 0.02

SW05 05/30/89 Data not yet received

SWob. 02/24/89 0.2 +0.2 1.5 + 0.5 0.00 + 0.02 0.02 + 0.0%

SWob 02/24/89 0.3 +0.2 1.1 + 0.5 0.00 + 0.02 0.01 + 0.03

SW06 02/24/89 0.0 + 0.1 -0.1 + 0.4 0.00 + 0.02 0.00 + 0.02

SWo6 05/31/89 Data not yet received

SWo7 02727789 0.2 + 1.2 0.3 + 0.4 0.00 + 0.02 -0.01 + 0.02

SWo7 05/31/89 Data not yet received

SW104 03/02/89 0.7 + 0.2 1.1 £ 0.5 0.08 +:0.03 0.00 + 0.02
SW107 02/28/89 0.0 + 0.1 -0.1 + 0.4 0.00 + 0.02 -0.01 + 0.02
sW107 05/26/89 Data not yet received

SW108 03/02/89 0.4 + 0.2 -0.1 + 0.5 0.01 + 0.02 0.00 + 0.03
SW108 ‘05730789 Data not yet received

SW108 05/30/89 Data not yet received

SwW108 05/30/89 Data not yet received

Notes: NR = Analyte not reported
*** = Insufficient Sample for Radiochemistry Analyses



Surface Water Total Radiochemistry Results
for Regulated Units at Rocky Flats Plant

BACKGROUND SURFACE WATER STATIONS - 1989

Station Date Cesium. 137 Tritium
Number Sampled pCi/g pCi/ml
SWo4 03/02/89 -0.3 + 0.6 70 + 150
SWo4 05/30/89 DRY

SW05 02/28/89 -0.4 + 0.5 140 + 140
SW05 05/30/89 Data not yet received

SW06 02/24/89 -0.1 + 0.5 100 + 150
SWo6 02/24/89 0.1 + 0.5 100 + 150
SW06 02/24/89 0.2 + 0.5 80 + 150 *
SWo6 05/31/89 Data not yet received

SWo7 02/27/89 0.3 + 0.6 200 + 150
SWo7 05/31/89 Data not yet received

SW104 03702789 -0.3 + 0.6 50 + 150
sw107 02/28/89 0.0 + 0.6 70 + 140
SW107 05/26/89 Data not yet received

SW108 03/02/89 -0.2 + 0.5 120 + 150
SW108 05/30/89 Data not yet received

SW108 05/30/89 Data not yet received

SW108 05/30/89 Data not yet received

Notes: NR = Analyte not reported
*** = Insufficient Sample for Radiochemistry Analyses



Surface Water Total Radiochemistry Results
for Regﬁlated Units at Rocky Flats Plant

BACKGROUND SURFACE WATER STATIONS - 1989

Station Date Gross Alpha Gross Beta Uranium 233, 234 Uranium 235

Number Sampled' pCi/g pCi/g pCi/g pCi/g
SW41 03/01/89 1+2 2+2 0.1 + 0.1 0.0 + 0.1

SWa41 05/26/89 Data not yet received

SWBO: 03/01/89 250 + 140 200 + 110 0.2 +10.2 0.0 + 0.1

Swao 05/24/89 DRY.

Notes: NR = Analyte not reported

xRR

Insufficient Sample for Radiochemistry Analyses



Surface Water Total Radiochemistry Results
for Regulated Units at Rocky Flats Plant

BACKGROUND SURFACE WATER STATIONS - 1989

Station Date Uranium 238 Strontium 89,90 Plutonium 239 Americium 241
Number Sampled! pCi/g ipCi/g pCi/g pCi/g
SW41 03/01/89 0.1 + 0.1 0.2 + 0.5 0.00 + 0.02 0.02 + 0.03
A 05/26/89 Data not yet received

SW80 03/01/89 0.3 + 0.2 1.1 + 0.6 1.0 + 0.1 0.10 + 0.07
Swao 05/24/89 DRY.

Notes: NR = Analyte not reported
*** = Insufficient Sample for Radiochemistry Analyses



Surface Water Total Radiochemistry Results
for Regulated Units at Rocky Flats Plant

BACKGROUND SURFACE WATER STATIONS - 1989

Station Date Cesium 137 Tritium
Number Sampled pCi/g pCi/ml
SWa 1 03/01/89 -0.1 + 0.5 100 + 140
SWa4 1 05/26/89 Data not yet received

Sw80 03/01/89 12 + 2 190i + 140
SW80 05/24/89 DRY

Notes: NR = Analyte not reported
*** = Insufficient Sample for Radiochemistry Analyses
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1989 BACKGROUND SEDIMENTS

Total Metals Results for

Sediment Stations at Rockwell (Rocky Flats)

Station Date Aluminum Arsenic Barium Beryllium Cadmium Calcium Cesium
Number Sampled (Al), total (As), total (Ba), total (Be), total (cd), totat (Ca), total (Cs), total
mg/kg mg/kg: mg/kg ma/kg mg/kg mg/kg mg/kg
$D022 02/22/89 4560 NR 56.2 1.1 0 1.1u 3870 228 U
sD022 02722/89 200 ui NR 200 U 5.0u 5.0U 5000 U 1000 U
SDO21i 02/22/89 7110 NR 171 1.8u 1.8U 52500 357 U
$b020 02722789 1620 NR 47.0 U 1.2 Y.2 U 1180 U 235 U
sD023 02721/89 7640 NR 82.1 1.4V 1.4V 1810 283 U
SD004 02/21/89 6850 NR 134 U 3.3u 3.3u 3340 U 669 U
SD004 02/21/89 3070 NR 493U 1.2U 1.2U 1230 U 247 U
sp016 02/23/89 816 NR 51.3 U 1.3 U 1.3 U 1280 U 257 U
sb017 02/23/89 549 NR 500U 1.2 U 1.2 U 1250 U 250 v
sp018 02723789 8080 NR 182 3.2u 3.2 11100 647 U
NR = Analyte not reported = Analyzed ‘but not detected * = Holding time not met E = Estimated value

—
"

Present below detection limit

Present in laboratory blank

Batch spike not in 80-120% range



1989 BACKGROUND SEDIMENTS

Total Metals Results for

Sediment Stations at Rockwell (Rocky Flats)

Station Date Chromi um ‘Cobalt ‘Copper Silver Antimony Iron Lead
Number Sampled (Cr), total (Co), total (Cu), total (Ag), total (Sb), total (Fe), total (Pb), total
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

sD022 02/22/89 16.5 11.4 U 8.6 2.3Uu 13.7 U 7920 NR
sD022 02/22/89 10.0 v 50.0 U 25.0uU 10.0 U 60.0 U 100 U NR
sD021 02/22/89 19.5 7.9 u 14.3 6.8 21.4 U 10600 NR
$D020 02/22/89 2.4 U 11.8u 59U 2.4 U 4.1y 1040 iNR
$D023 02/21/89 10.8 14.1U 71U 2.8 U 17.0U 9110 NR
SD004 02/21/89 30.4 33.4U 22.0 6.7 U 40.1 U 15000 NR
SD004 02/21/89 11.0 12.3U 7.7 2.5U 14.8U 6900 NR
spoté 02723789 3.5 12.8 U 6.4U 2.6U 15.4 v 2290 NR
sbe17 02/23/89 3.6 12.5 U 6.2U 2.5 U 15.0U 2280 NR
SD018 02/23/89 15.3 32.4 U 16.2 U 6.5 U 38.8u 7490 ‘NR

NR

[
[}

Analyte inot reported
Present below detection limit

Analyzed but not detected
Present in laboratory bltank

Holding time not met

Batch spike not in 80-120% range

E = Estimated value



Total Metals Results for
Sediment Stations at Rockwell (Rocky Flats)

1989 BACKGROUND SEDIMENTS

Station Date Lithium Magnes ium ‘Manganese Mercury Molybdenum Nickel Potassium

Number Sampled (Li), total (Mg), total (Mn), total (Hg), total (Mo), total (Ni), total (K ), total
mg/kg. mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

'SD022 02/22/89 22.8U 1380 95.2 NR 22.8 U 9.9 1140 Ui
$D022 02722789 100 U 5000 U 15.0 U NR 100 U 40.0 U 5000 u
sbo21 02/22/89 35.7 U 2490 105 NR 35.7U 1%.3U 1790 U
SD020 02/22/89 23.5 U 1180' U 9.0 NR 23.5 U 9.4 U 1180 U
SD023 02/21/89 28.3 U 1530 97.0 NR 28.3 U 14.2 1410 U
SD0O04 02/21/89 66.9 U 3340 U 303 NR 66.9 U 26.8 U 3340 U
SD004 02/21/89 264.7 U 1230 U 139 NR 24.7 U4 %.9U 1230 U
$D016 02/23/89 25.7 v 1280 U 139 NR 25.7 U 10.3 U0 1280 U
S0017 02/23/89 25.0 U 1250 U 179 NR 25.0 U 10.0 U 1250 Ui
SD018 02/23/89 64.7 U 3240 U 57.3 NR 64.7 U 25.9 U 3240 U
NR = Analyte not reported U = Analyzed but not detected ® = lolding time not met E = Estimated value

J = Present below detection Limit B = Present 'in laboratory blank N = Batch spike not in 80-120% range



1989 BACKGROUND SEDIMENTS

Total Metals Results for

Sediment Stations at Rockwell (Rocky Flats)

Station Date Sodium Selenium Strontium Thallium Tin Vanadium Zinc
‘Number Sampled (Na), total (Se), total (sSr), total (Tl), total {Sn), Total (V ), total (2n), total
mg/kg mg/kg mg/kg mg/kg mg/kg mgskg mg/kg

sp022 02/22/89 1140 U NR 25.2 NR 22.8 U 13.4 35.7
$D022 02/22/89 '5000 U ‘NR 100 U NR 100 50.0 U 20.0 U
SD021 02/22/89 17%0: U NR 175 NR 35.7U 17.9Uu 43.2
SD020 02/22/89 1180 U NR 23.5U NR 23.5U 11.8u 6.5
SD023 02/21/89 1410 U NR 28.3 U INR 28.3 U 20.6 22.8
SD004 02/21/89 3340 U NR 66.9 U NR 66.9 U 33.40 70.3
SD004 02/21/89 1230 U NR 26.7U NR 24.7 U 12.9 26.0
SD016 02/23/89 1280 U NR 25.7U NR 25.7U 12.8 U 8.7
sp017 02/23/89 1250 U iNR 5.0 U NR 25.0U 12.5 U 9.3
sD018 02/23/89 3240 U NR 74.2 NR 4.7 U 32.4 U 37.2
NR = Analyte not reported U = Analyzed but not detected = Holding time not met E = Estimated value

[
n

Present below detection Llimit

B = Present in laboratory blank

Batch: spike not in 80-120% range



Total Metals Results for

Sediment Stations at Rockwell (Rocky Flats)

1989 BACKGROUND SEDIMENTS

Station Date Aluminum Arsenic Barium Beryllium Cadmium Calcium Cesium
Number Sampled (Al), total (As), total (Ba), total (Be), total (Cd), total (Ca), total (Cs), total
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
SD019 02/23/89 21600 'NR 140 U 3.5U 35U 9220 702 U
iNR = Analyte not reported U = Analyzed but not detected * = Holding time not met E = Estimated value
J = Present below detection limit B = Present in laboratory blank N = Batch spike not in 80-120% range



Total Metals Results for

Sediment Stations at Rockwell (Rocky Flats)

1989 BACKGROUND SEDIMENTS

Station Date Chromium: Cobalt Copper Silver Antimony Iron Lead
Number Sampled (Cr), total (Co), total (Cu), total (Ag), total (Sb), total (Fe), total (Pb), total
mg/kg mg/kg mg/kg mg/kg mg/ kg mg/kg mg/kg
SDO19 02/23/89 22.5 35.1 u 20.2 7.0U 42.1U 22500 NR
NR = Analyte not reported U = Analyzed but not detected * o Holding time not met E = Estimated value
J = Present below detection limit B = Present in laboratory blank N = Batch: spike not in 80-120% range



Total Metals Results for

Sediment Stations at Rockwell (Rocky Flats)

1989 BACKGROUND SEDIMENTS

Station Date Lithium: Magnesium ‘Manganese Mercury iMol ybdenum Nickel Potassium

Number Sampled (Li), total (Mg), total (Mn), total (Hg), total (Mo), total (Ni), total (X ), total
ma/kg mg/kg mg/kg mg/kg mg/kg mg/kg ma/kg

SD019 02/23/89 70.2 U 4110 180 NR 70.2 U 29.9 3510 U

NR = Analyte not reported = Analyzed but not detected * = Holding time not met E = Estimated value

Present below detection limit B = Present in laboratory blank N = Batch spike not in 80-120% range

—
"



1989 BACKGROUND SEDIMENTS

Sediment Stations at Rockwell (Rocky Flats)

Total Metals Results for

Station Date Sodium Selenium Strontium Thallium Tin Vanadium Zinc
Number Sampled (Na), total (Se), total (Sr), total (Tl), total (sn), Total (v ), total (Zn), total
mg/kg: mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
$D019 02/23/89 3510 U NR 70.2 U NR 70.2 U 50.2 48.3
NR = Analyte not reported U = Analyzed ‘but :not detected * = Holding time not met E = Estimated! value
J = Present below detection limit B = Present in laboratory blank N = Batch spike not in 80-120% range
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Sediment Inorganic Results
For Stations at Rockwell (Rocky Flats)

1989 BACKGROUND SEDIMENTS

Nitrate+
Station Date Total Dissolved Solids Chloride Nitrite-Nitrogen Sulfate HCO3-
Number Sampled NA MG/KG MG/KG MG/KG MG/KG

SD022 02/722/89 NR ‘NR 2.1 U NR
SD022 02/22/89 INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS

$D021 02/22/89 NR NR 2.7 U NR
SD020 02/22/89 NR NR 1.4 U NR
$D023 02/21/89 NR NR 1.4 U NR
SD004 i02/21/89 NR NR 1.3 u ‘NR
SD004 02/21/89 NR NR 1.3 u NR
$D016 102/23/89 NR NR 1.4 U NR
sSp017 02/23/89 NR NR 1.4 U NR
SD018 02/23/89 NR NR 2.9 U NR
Notes: NR = Analyte not reported: U = Analyzed but not detected

J = Present below detection limit B = Present in laboratory blank

NR

NR

NR'

NR

NR
NR.

NR

NR

NR



Sediment Inorganic Results
For Stations at Rockwell (Rocky Flats)

1989 BACKGROUND SEDIMENTS

Station Date C03= pH: Total Organic Carbon Fluoride Sulfide

Number Sampled iMG/KG PH Unit MG/KG. 'MG/KG MG/KG

sp022 02/22/89 iNR 7.7 NR NR NR
sbo22 02/22/89 INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS

Spo21 02/22/89 NR 7.9 NR NR NR
5D020 02/22/89 iNR 7.7 NR NR INR
SD023 02/21/89 NR 6.1 NR NR NR
SDO04 02/21/89 NR 7.0 NR NR NR
SDO04 02/21/89 NR 7.2 NR NR NR
SDO16 02/23/89 NR 7.3 NR NR ‘NR
sSD017  02/23/89 NR 7.3 NR NR NR
sD018 02/23/89 iNR 6.9 NR NR NR
Notes: INR = Analyte not reported U = Analyzed but not detected

J = Present below detection limit B = Present in laboratory blank



Sediment Inorganic Results
For Stations at Rockwell (Rocky Flats)

1989 BACKGROUND SEDIMENTS

Hexavalent

Station Date Cyanide, Total Chromium (Cr+6) Specific Conductance Suspended Solids Turbidity
Number Sampled MG/KG NA NA NA ‘NA
SD022 02/722/89 NR NR NR NR NR
sD022 02/22/89 INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS
SD021 02/22/89 NR NR NR NR NR
Sb020: 02/22/8% NR NR NR NR NR
SD023. 02/21/89 NR NR NR NR NR
SD004 02/21/89 NR NR NR INR NR
sD004  :02/21/89 NR NR INR INR NR
sD016 02/23/89 NR NR ‘NR NR NR
SD017 02/23/89 NR NR NR NR NR
sD018 02/23/89 NR NR NR NR NR
Notes: NR = Analyte not reported U = Analyzed but not detected

J = Present below detection limit B = Present in laboratory blank



Sediment Inorganic Results
For Stations at Rockwell (Rocky Flats)

1989 BACKGROUND SEDIMENTS

Station Date Solids Oil and Grease Ignitability Phosphate

Number Sampled % MG/KG Degrees . MG/KG

sD022 02/22/89 47.9 NR NR

sb022 '02/22/89 INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS

sD021 02/22/89 36.9 ‘NR NR NR
SD020 02722/89 72.3 NR NR NR
SD023 02/21/89 70.5 NR NR NR
SD004  02/21/89 79.8 NR NR NR
SD004 02/21/89 75.7 NR NR NR
SD016 02/23/89 70.0 NR NR NR
s$p017 02723789 70.2 NR NR NR
sD018 02/23/89 34.8 NR NR NR

Notes:

NR

Analyte not reported

b
]}

Present below detection {imit

Analyzed but not detected
Present in laboratory blank



Sediment Inorganic Results

For Stations at Rockwell (Rocky Flats)

1989 BACKGROUND SEDIMENTS

Nitrate+
Station Date Total Dissolved Solids Chloride Nitrite-Nitrogen Sulfate HCO3-
Number Sampled NA MG/KG MG/KG MG/KG MG/KG
SDO19 02/23/89 NR NR 1.8 U NR NR

Analyzed but not detected
Present in laboratory blank

1]

Notes: NR = Analyte not reported

Present below. detection limit

e~
19
-~
L}



1989 BACKGROUND SEDIMENTS

Sediment Inorganic Results

For Stations at Rockwell (Rocky Flats)

Station Date ‘€03= pH Total Organic Carbon Fluoride Sulfide

Number Sampled MG/KG pH Unit 'MG/KG MG/KG MG/KG

SD019 02/23/89 NR 7.0 NR NR NR
Notes: NR = Analyte not reported U = Analyzed but not detected

Present below detection limit

Present in laboratory blank



Sediment Inorganic Results
For Stations at Rockwell (Rocky Flats)

1989 BACKGROUND SEDIMENTS

Hexavalent
Station Date Cyanide, Total Chromium: (Cr+6) Specific Conductance Suspended Solids Turbidity
Number Sampled MG/KG NA NA NA NA
SD019 02/23/89 NR NR NR NR NR
Notes: NR = Analyte not reported U = Analyzed but not detected
J = Present below detection limit B = Present in laboratory blank



1989 BACKGROUND SEDIMENTS

Sediment Inorganic Results

For Stations at Rockwell (Rocky Flats)

Station Date Solids 0il and Grease Ignitability Phosphate

Number Sampled % MG/KG Degrees F. MG/KG

SD019 02/23/89 57.1 NR NR ‘NR
Notes: NR = Analyte not reported U = Analyzed but not detected

Present below detection limit

o~
n

B = Present in laboratory blank



RADIONUCLIDES
Draft Background Geochemical Characterization Report Appendices
Rocky Flats Plant, Golden, Colorado October 9, 1989

p:\wp5\docs\rockwell\bkgd-toc.104



1989 BACKGROUND SEDIMENTS

Sediment Total Radiochemistry Results

for Stations at Rocky Flats Plant

Station Date Gross Alpha Gross Beta Uranium 233, 234 Uranium 235
Number Sampled pCi/g: pCi/g pCi/g pCi/g
$DB22 02/22/89 13 +13 25 +6 0.6 +:0.1 0.0 + 0.1
$D022 02/22/89 0+ 1 1 +2 6.1 +0.1 0.0 + 0.1
S0021 02/22/89 24 + 15 24 + 6 1.2 +0.1 0.0 + 0.1
SD020 02/22/89 4 + 12 20 + 6 0.5 +0.1 0.0 + 0.1
SD023 02/21/89 40+ 15 31+6 1.2+ 0.2 0.1+ 0.1
SD004 02/21/89 25 + 13 35 +6 1.1 + 0.3 0.0 + 0.1
SD0O04 i02/21/89 48 + 16 33+6 1. 0.2 0.1 + 0.1
SD016 02/23/89 200 + 13 39+6 0.5 + 0.2 0.0 + 0.1
SD017 02/23/89 31+ 15 40 +7 0.5 + 0.1 0.1 % 0.1
SD018 02/23/89 35 + 14 23+ 6 0.7 + 0.2 0.0 + 0.1
SDO19 02/23/89 39 + 15 29 + 6 0.9 +0.2 0.1 + 0.1
Notes: NR = Analyte not reported

*kk

Insufficient Sample for Radiochemistry Analyses



Sediment Total Radiochemistry Results
for Stations at Rocky Flats Plant

1989 BACKGROUND SEDIMENTS

Station Date ‘Uranium 238 Strontium 89,90 Plutonium 239 Americium 241

Number Sampled pCi/g pCi/g pCi/9 pCi/a

$D022 02/22/89 0.5+ 0.1 0.1 +# 0.5 0.01 + 0.02 0.00 + 0.02
sDE22 02/22/89 0.0 + 0.1 0.3 +0.4 0.02 + 0.03 -0.01 + 0.03
$D021 02/22/89 1.1+ 0.1 0.8 + 0.7 0.08 +0.02 0.00 + 0.02
$D020 02/22/89 0.4 +0.1 -0.1 + 0.4 0.00 + 0.02 -0.01 + 0.02
sD023 02/21/89 1.3 + 0.2 0.3 + 0.7 0.01 + 0.02 -0.07T * 0.02
SD004 02/21/89 1.0 + 0.2 0.6 + 0.9 0.00 + 0.02 0.01 + 0.03
SD004 02/21/89 1.0 + 0.2 0.0 + 0.8 0.00 + 0.02 -0.01 + 0.02
SD016 02/23/89 0.6 + 0.2 -0.2 + 0.6 0.00 + 0.02 -0.01 + 0.02
SD017 02/23/89 0.5 + 0.1 -0.6 + 0.7 0.01 + 0.02 -0.01 + 0.02
sp018 02/23/89 0.5 +0.2 -0.2 + 0.6 0.03 +0.02 '0.02 + 0.04
SD019 02/23/89 1.1 + 0.2 0.4 +:0.7 0.04 + 0.03 0.00 + 0.02

Notes: NR = Analyte not reported
*** = Insufficient Sample for Radiochemistry Analyses



Sediment Total Radiochemistry Results
for Stations at Rocky Flats Plant

1989 BACKGROUND SEDIMENTS

Station Date Cesium 137 Tritium

iNumber Sampled pCi/g ipCi/ml
sD022 02/22/89 0.0 + 0.1 0.15 + 0.14
sD022 02/22/89 -0.1 + 0.6 240 + 150
SD021 02/22/89 0.4 + 0.1 0.32 + 0.15
SDO20 02/22/89 0.0 #:0.1 0.31 + 0.15
SD023 02/21/89 0.0 + 0.1 0.22 + 0.15
SDO04 '02/21/89 0.0 * 0.1 0.20 +0.15
SDOD4 102/21/89 0.0 * 0.1 0.0% + 0.14
sp016 02/23/89 0.0 + 0.1 0.13 + 0.14
sD017 102/23/89 0.0 + 0.1 0.20 + 0.14
sD018. 02/23/89 0.4 + 0.1 0.12 + 0.14
sDO19 02/23/89 1.4 +0.1 0.18 +0.14
Notes: NR = Analyte not reported

kR

Insufficient Sample for Radiochemistry Analyses
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