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OU13 THSS DESCRIPTIONS

IHSS Number: 117.1
THSS Name: North Site Chemical Storage

Date/Duration of Occurrence: 1954 to Early 1970s

Description of Incident: IHSS 117.1 is located in the central portion of the plant northeast of
Building 552, west of Building 559, and northeast of the intersection of Sage and 7th Streets.
Presently, the area includes a portion of the Protected Area, scrap metal storage (on the order of
tens of square feet), contractor trailer parking, a transformer, a valve vault, and two small
buildings (Building 223 and 549). The area is mostly paved, except for the area in the Protected
Area.

No documentation was found indicating when the area was first used for storage. However, an
RFP photo from 1954 shows indications of property use at this location.! Past use of the site is
reported to include non-radioactive waste and scrap metal disposal, as well as storage for building
construction debris.>** The site was historically used much as the current PU&D Storage Yard,
located south of the present landfill, is presently used.> Scrap metal was collected in the area
until it was sold. The materials being stored in the area were moved to the current PU&D
Storage Yard® in 1974. Reportedly, there was no chemical storage at this site,>* although
automotive batteries may have been stored there.?

The only document which refers specifically to an environmental impact details an incident that
occurred in the Middle Site Chemical Storage area (IHSS 117.2) and states: "a small drum
storage area east of Building 552 is suspect for the same reason."* It is believed that the area
"east of Building 552" referenced in this document is what is now known as IHSS 117.1. There
was no documentation found, however, indicating any specific spills or incidents which may have
negatively impacted the area of IHSS 117.1.

According to CEARP Phase I interviewees, a non-radioactive waste site and a scrap metal
disposal site were uncovered during the excavation for the construction of the Protected Area in
the early 1980s. It is estimated that the burial took place in the 1960s. The buried material
included machine turnings, rings, shapes, overlays and other metal parts. The material was not
oily.® It is believed that the referenced non-radioactive disposal site and the scrap metal disposal
site are the same. Several Rocky Flats Plant photographs from 1981 show the excavation and
the scraps.® There is speculation that transformers may also have been disposed of at this site,
but no documentation was found which supports this.
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. It should be noted that previous discussions of IHSS 117.1 make reference to contaminated scrap
metal, but upon reviewing the applicable documents, it seems that the contaminated scrap pile
was actually located in IHSS 117.2.
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Other IHSSs in the Area: Other areas or incidents of concern in the immediate area of the
North Site Chemical Storage are as follows.

. Middle Site Chemical Storage; IHSS 117.2: From approximately the 1950s to
1988, leaks and spills occurred in the area just south of IHSS 117.1 (east of
Building 551). This IHSS is included in this OU and is described elsewhere in
this work plan. -

. Radioactive Site - Building 551; IHSS 158: From approximately 1959 to 1970,
leakage of mainly uranium may have occurred from waste boxes being loaded into
railroad containers north of Building 551. This IHSS is included in this OU and
is described elsewhere in this work plan.

o Scrap Metal Sites - 500 Area; IHSS 197: From approximately 1958 to 1960, scrap
metal components were buried in trenches west of Building 559. Portions of this
IHSS are included in IHSS 117.1.

References

RFP Photo, Negative No. 2245-00, August 31, 1954.

Personal Communication, Dave Ortega, RFP Employee, March 30, 1992.
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Owen & Steward, 1974, "A Historical Summation of Environmental Incidents Affecting Soils
At or Near the USAEC Rocky Flats Plant," January 29.

¢ RFP Photographs 27714-10, 27714-12, 27715-01, 27715-02, 27715-06, 27715-09, 27716-03,
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OU13 IHSS DESCRIPTIONS

IHSS Number: 117.2
ITHSS Name: Middle Site Chemical Storage

Date/Duration of Occurrence: 1954(?) to Present

Description of Incident: ITHSS 117.2 is located east of Building 551, south of Sage Street, and
west of 7th Street. Presently, the area includes a large storage tent and outside storage. The area
is paved.

Based on review of RFP photographs, the area was first used as storage some time prior to July
1954. The area was used as a multi-purpose storage facility until the early to mid-1970s, and
was divided in the following manner; the northern 1/3 of the facility was used as warehouse
storage, the middle 1/3 was used as a nonradioactive chemical storage facility, and the southern
1/3 was used as storage for pallets, cargo containers and new drums.? The area is still used for
storage purposes today. The area was paved during the 1970s;* probably in 1975, between the
time of completion of design drawings for this job and the filing of the design drawings for this
job. As-built drawings were apparently never completed. The present storage tent was built in
1990.* It is possible that leaks and spills occurred at the storage area. Documented incidents
include the following.

Routine monitoring of an aluminum scrap pile near Building 551, in 1959, indicated an
occasional buildup of radioactivity. An area of approximately one square foot had an open probe
reading of 20 mr/hr.’> No documentation was found which reported a response to the activity.

Uranium chips and turnings were found in an aluminum scrap pile near the Warehouse in 1963
and in 1964.5 No exact location was given. In 1963, forty drums of contaminated aluminum
scrap previously stored in this storage area were dumped into Solar Evaporation Pond No. 2A.

A 1974 document states that minor leaks and spills had occurred in the storage area, but
quantities involved were small, and therefore no environmental impact was noted or expected at
the time. At the time the document was written, the area was noted as being a non-radioactive
storage yard at which acids, oils, soaps and solvents were stored.®

In 1971, dry and oily beryllium chips and turnings were being stored in drums at two outdoor
sites directly east and south of Building 551 by the General Stores Group. The scrap was being
stored until it could be sold. Inspections made at that time to ensure the safe storage of the
beryllium revealed several drums leaking an oily substance. It was recommended by the
investigators that the leaking drums be repackaged immediately.® The type of liquid which had
leaked was not documented.
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On October 20, 1986, a 55-gallon drum of aluminum nitrate was punctured by a forklift near the
east loading dock of Building 551. Reportedly, the liquid flowed across the road and to the east.
The spill was controlled before any environmental damage occurred.” The referenced "road"
which the aluminum nitrate flowed across was probably the driveway beside building 551, and
not 7th Street.* No documentation was found which further detailed this incident.

%% 2% %%

Other THSSs in the Area: Other areas or incidents of concern in the immediate area of the
Middle Site Chemical Storage are as follows.

References

[V S N S

North Site Chemical Storage; IHSS 117.1: From 1955 to the early 1970s, the area
just north of IHSS 117.2 was used for scrap metal and non-radioactive storage.
This THSS is included in this OU and is described elsewhere in this work plan.

South Site Chemical Storage; IHSS 117.3: From approximately 1965 to the early
1970s, the area south of IHSS 117.2 was also used for storage. This IHSS is
included in this OU and is described elsewhere in this work plan.

Caustic Leak; IHSS 190: In 1986, a caustic tank near Building 443 leaked. The
sodium hydroxide was released and traveled east down the Central Avenue Ditch.
This IHSS is included in this OU and is described elsewhere in this work plan.

Fuel Oil Tank 221 Spills; IHSS 152: During the 1970s, Tank 221 was associated
with several releases. The tank is located just south of IHSS 117.2. IHSS 117.3
and THSS 152 overlap. This IHSS is included in this OU and is described
elsewhere in this work plan.

Radioactive Site - Building 551; THSS 158: Between 1959 and 1970, leakage
from waste boxes being loaded onto railroad cars north of Building 551 may have
occurred. This IHSS is included in this OU and is described elsewhere in this
work plan.

RFP Photo, Negative No. 2245-00, August 31, 1954,

Whiteman, 1988, "Implementation Plan for Environmental Survey Findings,"” September 1.
Unknown, 1989, "Stage I Working Draft Letter Report Rocky Flats Plant,” January 17.
Personal Communication, F.J. Blaha, April, 1992.

Hill, 1959, "Monthly Progress Report - Site Survey - September 1959," October 5.
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At or Near the USAEC Rocky Flats Plant," January 29.

7 Ryan, 1963, "History Report - Process Waste Disposal Group - May, 1963," Internal Letter to
White, June 17.

! Lindsay & Robinson, 1971, "Investigation of Present Storage Practices of Beryllium Metal
Scrap by the General Stores Group," November 5.

® Unknown Shift Superintendent, 1986, "Shift Superintendent’s Morning Report,” October 20.
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OU13 IHSS DESCRIPTIONS

IHSS Number: 117.3
IHSS Name: Chemical Storage - South Site

Date/Duration of Occurrence: 19647 - 1970

Description of Incident: The following discussion is based on historical documents, review of
historical photographs which clearly show the evolution of the area, and site visits.

General Physical Setting

The area at the southwest corner of Central Avenue and Seventh Street was used for storage of
various unidentified material from at least 1964 until 1970. Aerial photographs from 1953, 1955,
1964, 1969, 1970, and 1971 were reviewed for this information. The earlier two photographs
indicate that the area was an empty field with a drainage ditch along the south side of Central
Avenue. The topography sloped gently to the northeast. Photographs from 1971 indicate that
the area was an empty field again with a second drainage ditch running diagonally from south
to north across the west side of this storage area and a third ditch diagonally from Cottonwood
Avenue to Seventh Street across the storage area. Other storage areas were located to the north
across Central Avenue (IHSS 117.2) and to the south across Cottonwood Avenue (IHSS 160).
A power transformer is and has been located at the southeast corner of Seventh Street and
Central Avenue since 1952.

Tank 221, an 800,000-gallon tank, was constructed west of the storage area in approximately
1955 for the storage of Number 6 fuel oil. Tank 224 has a 1,800,000-gallon capacity and was
constructed in the area in 1973 for an additional supply of Number 6 fuel oil. The fuel oil is
used in the central steam plant (Building 443) when natural gas is not available. IHSS 152 is
the area of Tanks 221 and 224 and provides details of fuel oil spills that have occurred.

Operations

Documentation was found for one incident that occurred in the storage area. On May 4, 1965,
a wooden waste box containing a glovebox was transferred from Building 776 to the "waste
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storage area near the oil reservoir tank.” It is believed that this IHSS 117.3 is the referenced
storage area. A map from the CEARP Phase 1 Interim Report shows the area as being at the
southwest corner of Central Avenue and Seventh Street. The glovebox was placed in a plastic-
lined wooden waste box and loaded onto a trailer for transfer. While in transit, residual
contaminated oil in the glovebox leaked through the plastic liner and out of the waste box. This
was discovered after it arrived at the storage area. It was determined that highly contaminated
oil had dripped onto the last 400 feet of Central Avenue and on the ground in the storage area
where the box was placed. Immediately, the road was blocked off and the area monitored. Oil
spots, clearly visible on the road, measured greater than 100,000 counts per minute (cpm) by an
alpha survey instrument and was confined to a narrow strip of pavement. That day, the narrow
strip of pavement was removed, placed in lined barrels, and taken to the Building 995 sludge
burial pit the following day.' Because the glovebox originated in Building 776, it is believed that
the radioactive contaminant was plutonium, although the composition of the oil is unknown.
Building 776 was used for manufacturing and CCL,, TCA, TCE, and toluene were typical
solvents reportedly used in the building. Radionuclides included various isotopes of plutonium,
americium, and tritium.?

The ground in the storage area that was contaminated during the glovebox incident, except for
the area underneath the waste box, was removed on May 5 and 6, 1965.! The oil contaminated
approximately 900 square feet of soil.> The ground under the box was scheduled to be removed
at the time after the box was removed and barrelled for off-site disposal.! Documentation was
not found to confirm that this occurred. Personnel and equipment contaminated in the incident
were decontaminated without further incident. The glovebox was returned to Building 776 for
investigation, decontamination, and repackaging. The disposition of the contaminated waste
crate is unknown. After an investigation, it was concluded that approximately 4 gallons of
contaminated oil had gone undetected in the glovebox when it was originally crated.’

Changes in the General Setting

In June 1969, based on review of photographs, construction activities along the south Central
Avenue ditch can be seen. At the southwest corner of Seventh Street and Central Avenue, a
ditch was dug out and a culvert was being put in beneath Seventh Street. At the time, there was
no storage in the area. In 1974, Tank 224 was installed with a ten-foot high berm around it. The
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two diagonal drainage ditches were filled in and the area regraded. A drawing showing the
configuration of the original ditches and the regrading follows this description.

Radiometric Survey Results

The results of the Radiometric Survey, performed at the RFP during the late 1970s and early
1980s, indicate no extremely contaminated areas (stated to be 500,000 to 1,000,000 pCi/g)° near
the tanks. The area was surveyed during the week ending August 6, 1984.” The referenced
report does not indicate any high levels of contamination were detected. The survey was
conducted around Tanks 221 and 224; therefore, the entire area where the early storage took
place was not surveyed during the sitewide Radiometric Survey.

% k% k%%

Other THSSs of Concern: The most significant other IHSS in the area is IHSS 152 - Fuel Oil
Tank 221 Spills. The earthen berms surrounding both tanks have been subject to leaks or spills
of Number 6 fuel oil. The composition of the oil in the glovebox incident described above is
unknown. If found, contamination in the soil or groundwater would have to be carefully
evaluated to'discern the source. IHSS 152 is also in QU13.

Other IHSSs of concern include: IHSS 121 - Original Process Waste Lines (OPWL); IHSS 160 -
Radioactive Site - 444 Parking Lot; and IHSS 190 - Caustic Leak. The OPWL passes along
Cottonwood Avenue to the south of this site. Leaks may have occurred in this area but specific
documentation was not found during the HRR investigation. The buried OPWL carried process
waste. THSS 160 was a storage area located to the south of Cottonwood Avenue (which was not
paved until the 1970s). A new potential area of concern (PAC 400-802) near this site is a former
storage area to the west of Tank 221. Several incidents have been documented describing
contamination from uranium chips in oil. The area was used for storage from 1955 through
1969.
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OU13 IHSS DESCRIPTIONS

IHSS Number: 128
IHSS Name: Oil Burn Pit No. 1

Date/Duration of Occurrence: August 18, 1956

Description of Incident: The following discussion was based on historical reports, review of
historical photographs which clearly show the evolution of the area, and site visits.

The RFP began operation in 1952. By 1956, operations had expanded to the point that disposal
of the growing quantities of waste, particularly radioactively contaminated waste oils, was
becoming problematic. Several methods of disposal of the contaminated waste oils were
investigated. One suggested method was the burning of oil with low-level contamination in a
pit or in the plant incinerator. No records were found which suggest the burning of waste oil in
the incinerator (THSS 133.5). Approval was given by the Waste Disposal Co-Ordination Group
and the Health Physics Department for an experimental run of oil burning in July 1956. This
approval was given after 12 drums were sampled at random from a total of 125 drums of
contaminated oil for a determination of the degree of contamination and flash point of the oil.!

A report issued on September 7, 1956 by the Health Physics and Medical Section Director
summarizes the experiment and concludes that the remainder of contaminated waste o0il can be
disposed of in a similar manner. Fourteen high-volume air samplers were placed in the area
around the garage oil burn pit. Background air samples were taken. Approximately 200 gallons
of contaminated oil were dumped into the shallow pit. There were no dimensions given for the
pit. The oil was ignited. The air was monitored from various locations around the area,
including a nearby rooftop, during the two and a half hour experimental burn. The wind velocity
and direction was monitored at five-minute intervals during the test. After the fire extinguished,
Health Physics personnel monitored the firemen conducting the experiment for radioactivity using
an instrument referred to as a "pee-wee." No detectable activity was discovered. The bottom
of the pit was monitored with the pee-wee and a few spots registered. Two spots where the oil
was initially dumped registered 500 and 750 counts per minute, respectively. Eight soil samples
were obtained from the pit. The results of the soil sampling are unknown. Filters from air
samplers monitoring the experiment yielded alpha radiation readings ranging from 0.1 to 30
disintegrations per minute per square meter (dpm/m?). The low reading was taken from the roof
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of Building 123 and the high reading was taken approximately 60 feet south of the burning pit
directly in the smoke plume. These reading compare to background values of 0.9 and 3.5
dpm/m? taken immediately prior to the experiment.?

Reports written subsequent to the experimental burn identify 10 drums of oil being burned. The
validity of this number is questioned and the quantity of oil as 200 gallons is believed to be
accurate based on the first-hand report described above.

The oil was probably from either Building 444 or Building 881.> The reported contaminant was
depleted uranium (uranium-238). The composition of the oil was not noted. It is very unlikely
that the oil was based with carbon tetrachloride because that material was not used in Building
444 and was more likely perchloroethene which is believed to have been used in Building 444
at that time.

The report describing the incident does not detail how the area was left after the experiment. A
later report notes that the pit was backfilled.* Approximately 70 cubic feet of depleted uranium

residue* were reported to remain as a result of the experiment.

General Physical Settin

Until approximately 1965, the area north of Building 331 was undeveloped native grassland. A
significant natural tributary to North Walnut Creek was located in the area. The land surface
from the north of Building 331 was relatively level to the area just south of the current Building
335 location. The land sloped steeply downward to the north and then sloped more gently, but
still noticeably, toward the tributary. The steep slope just south of Building 335 is still present.
Photographs from 1954 through 1965 clearly show the existence of one or two small "ponds"
which appear in photographs from the early 1960s to have been created by heavy equipment.
The 1954 and 1955 photographs show one pond and the later photographs show two. It is
possible that the two smaller ponds may occupy the area of the one pond in the earlier
photographs. It is believed that the "pond" in the earlier photographs is the oil burn pit. They
are referred to as ponds, because in the photographs from the 1960s they are clearly filled with
water. It is inconclusive from the photographs from the 1950s whether there is water in the pond
or not. There is a black circular area in the location described in the documents.
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The ponds in the 1960s photographs were side-by-side and separated by a small berm and located
to the south of the tributary channel but within the tributary floodplain. The western pond was
larger than the eastern pond. The shallow ponds vary in size in the photographs and probably
reflect the amount of water in them at the time of the photograph. The ponds as shown in the
photographs never exceed approximately 12 feet in any direction at any time. Employees who
have been in the area since the early 1960s do not recall the existence of these ponds, which
probably reflects the fact that the ponds were really little more than puddles in a rarely visited
area of the plant. The southern edge of the ponds was located in an area intersected by a
projection from a line west from Building 553 and north from Building 331. This is the area
now almost entirely covered by Sage Avenue. The drainage ditch along the southern side of
Sage Avenue is over the southern edge of the western, larger pond.

The L-shaped Building 331 was built in 1952 and houses the fire station on the east side and the
vehicle maintenance garage on the west side. In the 1967 - 1968 timeframe, the fire station was
extended to the east and the area east of the building and the courtyard of the building were
paved. The area to the north of Building 331 was used periodically for the storage of heavy
equipment and trucks associated with Building 331. A dirt road is visible in early aerial
photographs running parallel to where Sage Avenue was subsequently constructed. The oil
burning experiment described above indicated that one air monitoring station was placed on a
road 100 feet south of the pit. Reviewing available photographs, the dirt road observed, which
no longer exists, is approximately 100 feet south of where the large pond is in the 1954 and 1955
photographs.

In 1969, fill was applied to the area north of Building 331 for roadbase in the initial construction
of Sage Avenue, which runs east-west directly north of the present location of Building 335. The
scar of the dirt road is not visible. Sage Avenue was paved by May 1970.

Between May and June 1969, the original Building 335 was placed temporarily on blocks
midway between where it is now and Building 331. Historical photographs® clearly show that
in June 1969, the building was on blocks and not in the current location. The prefabricated
building was constructed in response to the May 11, 1969 fire for housing a model of the events
that led to the fire. The intended use of the building was for the 1969 fire investigation and
subsequent training in prevention and fire fighting techniques in hot areas. The building was
only on blocks for a short time before being moved to its current location on a concrete pad at
the corner of Sage Avenue and Fourth Street. After the building was moved, another similar
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building was added on to it creating one building approximately 20 feet wide (north/south) and
100 feet long (east/west). This building was constructed at the same approximate time that Sage
Avenue was paved.®

Building 335 was initially used for the investigation of the 1969 fire. Fires were created in a
controlled environment to simulate hot building conditions in a cold area. Fires were created in
different media for experiments in conditions of various filters, plenums, and gloveboxes. This
persisted until approximately 1973 when the building was used for technical construction of other
types of scale models. In approximately 1983, the building was again used for fire training for
inside-building simulation.’

Currently, the foundation of Building 335 is at a lower elevation than Sage Avenue. When
Building 371 was constructed in the 1971 - 1973 timeframe, a large amount of fill, taken from
the excavation of Building 374, was placed in the area of the tributary and the surface water
drainage pattern was severely altered. Building 371 parking lot is currently over the area of the
tributary. During the various plant expansion episodes, the drainage patterns in the area have
been altered and rechanneled through culverts and road ditches.

Because the oil burn pit is visible in the 1954 and 1955 photographs before the August 18, 1956
event, it is speculated that there was disposal activity taking place in the same location prior to
the oil burn experiment. The pit was referred to as the garage oil burning pit in the report on
the experiment, suggesting that it pre-existed. Although no report has been found to confirm this,
it is speculated that garage personnel may have burned waste motor oil in the pit prior to the
burning of contaminated oil. An RFP employee of the garage from 1953 through 1963 recalls
the burning of waste oil in the area north of the garage but was not directly involved with the
activity. He could not recall anyone still living who was involved with the burning of oil.® It
is unlikely that further information will become available regarding the burning of non-
radioactively contaminated oil being burned in the same area. |

Changes in General Setting

The pond where the oil burning took place was located in the area now covered by Sage Avenue
and the drainage ditch adjacent to Sage Avenue. It is clear by the photographs and recollection
of the employees that the area where Building 335 resides is essentially at the same elevation as
native ground prior to the building’s construction. However, Sage Avenue is at a significantly
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higher elevation than the original topography. Based on photograph interpretation and an RFP
drawing of Sage Avenue construction details (Drawing No. RF-BZ-21213-20), the southern edge
of the ponds was approximately 10 to 20 feet north of Building 335. This area was certainly
disturbed during the construction of Sage Avenue and the Building 371 parking lot. Based on
visual observation, the drainage ditch which parallels Sage Avenue to the south is currently a
developed wetlands with running water and vegetated with cattails. The original surface
elevation of the ponds is as much as 15 to 20 feet below the crown of Sage Avenue. It is
unclear where the bottom of the drainage ditch is relative with the original surface elevation.

Radiometric Survey Results

The results of the Radiometric Survey, performed at the RFP during the late 1970s and early
1980s, indicate no extremely contaminated areas (stated to be 500,000 to 1,000,000 pCi/g)° near
Building 335 and Sage Avenue. The area around Building 335 was surveyed during the week
ending July 16, 1984 and Sage Avenue near Building 335 was surveyed during the week ending
June 25, 1984."*"" The two referenced reports regarding the area indicate that no problem areas
(extremely contaminated areas) were found.

dookk kk dkokak

Other THSSs of Concern: The ponds discussed in this IHSS associated with magnesium are
the same ponds discussed as IHSS 134 - Lithium Metal Destruction (OU13). It involved the
burning of magnesium in the same area after the oil burning incident.

IHSS 171 - Solvent Burning (OU13) is located directly east of Building 335 and involved the
burning of gasoline and diesel in pans on the ground.

The activities that took place in Building 331 since 1952 when the building was constructed
included vehicle maintenance and Building 331 is currently designated as an Under Building
Contamination area in the Draft HRR (UBC-331).

An incident occurred in the area in October 1970 involving road oil vapors in a vehicle becoming
ignited when they came in contact with hot burners. The firemen extinguished the fire with
water and dry chemicals. The residues from the extinguishing agent were probably not cleaned
up.
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An 18,000-gallon underground storage tank for gasoline pumps is located north of Building 331.
According to a long-time employee of the garage, the soil around the tank has been sampled in
the past for an indication of tank integrity. The samples were reportedly clean.!

The general use of the area for storage of vehicles, especially heavy construction equipment,
since 1952 has probably resulted in the area coming in contact with various vehicle oils and other
liquids.

References
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OU13 IHSS DESCRIPTIONS

IHSS Number: 134
ITHSS Name: Lithium Metal Destruction Site

Date/Duration of Occurrence: 1963(?) - 1970

Description of Incident: RCRA 3004(u) and other historical accounts reference the disposal of
lithium scrap occurring in the area north of Building 331 in the area currently under Building 335
from 1956 through 1966. Research for this OU investigation has identified several
inconsistencies with this assessment. The following discussion was based on historical reports,
in-depth discussions with several firemen who were involved with the reactive metal destruction,
review of historical photographs which clearly show the evolution of the area, and site visits.
The interviewed employees were not involved with the area prior to 1963 and information
provided by an employee who was involved with the disposal procedure prior to 1963 would be
helpful. If such a person is located, supplemental information may be added to this discussion.

General Physical Setting

Until approximately 1965, the area north of Building 331 was undeveloped native grassland. A
significant natural tributary to North Walnut Creek was located in the area. The land surface
from the north of Building 331 was relatively level to the area just south of the current Building
335 location. The land sloped steeply downward to the north and then sloped more gently, but
still noticeably, toward the tributary. The steep slope just south of Building 335 is still present.
Photographs from 1954 through 1965 clearly show the existence of two small "ponds" which
appear to have been created by heavy equipment. The ponds were side-by-side and separated
by a small berm and located to the south of the tributary channel but within the tributary
floodplain. The western pond was larger than the eastern pond. The shallow ponds vary in size
in the photographs and probably reflect the amount of water in them at the time of the
photograph. The ponds as shown in the photographs never exceed approximately 12 feet in any
direction at any time. Employees who have been in the area since the early 1960s do not recall
the existence of these ponds, which probably reflects the fact that the ponds were really little
more than puddles in a rarely visited area of the plant. The southern edge of the ponds was
located in an area intersected by a projection from a line west from Building 553 and north from
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Building 331. This is the area now almost entirely covered by Sage Avenue. The drainage ditch
along the southern side of Sage Avenue is over the southern edge of the western, larger pond.

The L-shaped Building 331 was built in 1952 and houses the fire station on the east side and the
vehicle maintenance garage on the west side. In the 1967 - 1968 timeframe, the fire station was
extended to the east and the area east of the building and the courtyard of the building were
paved. The area to the north of Building 331 was used periodically for the storage of heavy
equipment and trucks associated with Building 331. In 1969, fill was applied to the area north
of Building 331 for roadbase in the initial construction of Sage Avenue which runs east-west
directly north of the present location of Building 335. Sage Avenue was paved by May 1970.

Between May and June 1969, the original Building 335 was placed temporarily on blocks
midway between where it is now and Building 331. Historical photographs® clearly show that
in June 1969, the building was on blocks and not in the current location. The prefabricated
building was constructed in response to the May 11, 1969 fire for housing a model of the events
that led to the fire. The intended use of the building was for the 1969 fire investigation and
subsequent training in prevention and fire fighting techniques in hot areas. The building was
only on blocks for a short time before being moved to its current location on a concrete pad at
the corner of Sage Avenue and Fourth Street. After the building was moved, another similar
building was added on to it creating one building approximately 20 feet wide (north/south) and
100 feet long (east/west). This building was constructed at the same approximate time that Sage
Avenue was paved.?

Building 335 was initially used for the investigation of the 1969 fire. Fires were created in a
controlled environment to simulate hot building conditions in a cold area. Fires were created in
different media for experiments in conditions of various filters, plenums, and gloveboxes. This
persisted until approximately 1973 when the building was used for technical construction of other
types of scale models. In approximately 1983, the building was again used for fire training for
inside-building simulation.?

Currently, the foundation of Building 335 is at a lower elevation than Sage Avenue. When
Building 371 was constructed in the 1971 - 1973 timeframe, a large amount of fill, taken from
the excavation of Building 374, was placed in the area of the tributary and the surface water
drainage pattern in the area of Building 335 was severely altered. Building 371 parking lot is
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currently over the area of the tributary. During the various plant expansion episodes, the
drainage patterns in the area have been altered and rechanneled through culverts and road ditches.

Lithium Destruction

Lithium was introduced to the RFP in 1963 when lithium processing began in Building 444.!
Some forming and machining of lithium was also done in Buildings 777 and 881. The lithium
was used in alkaline batteries, desiccants, ceramics, glazes, greases, soaps, and metallurgical
applications. It was unlikely that the lithium was radioactively contaminated. Initially, disposal
of unwanted lithium from Buildings 444 and 881 was done in a small cooling tower water pond
immediately west of Building 444 (IHSS 136.1)." "Bulk" lithium in a dry metallic form from
Buildings 777 and 881 was disposed of either in a trench east of Building 881 (IHSS 140) and
sprinkled with water, placed in the solar ponds or on a berm between them and sprinkled with
water,"? or placed in barrels near the solar ponds and sprinkled with water.

The reaction of lithium near the fire station was done routinely from approximately 1963 until
approximately 1966. Buildings 444 and 881 personnel were able to dispose of their waste
lithium, which was mixed with machining oils, by offering it to the fire station personnel for use
in hand-held extinguisher training. Lithium coated with machining oils was brought to the fire
station in shallow metal pans or 1-gallon cans. The lithium was placed in a 55-gallon drum on
the ground and the oil was burned off by lighting the mass on fire. The lithium was oxidized
in the process. Lithium and oil would be burned in the same drum until that drum was full of
ash and non-combustible residue.* The disposition of the drum is uncertain but was likely to
have been sent to the landfill (Original Landfill - IHSS 115).2

For fire-fighting training, the fire was extinguished by various methods. These methods may
have caused some residue to be expelled from the drum onto the ground around the immediate
area. This activity was done in the area around the fire station, often right beside the building
to the east and south. The building was extended to the east in approximately 1967 or 1968
covering the area used for the lithium reaction by the building addition or by the asphalt parking
lot to the east of the addition. During the period of lithium reaction around Building 331, lithium
was destroyed perhaps once every two to three months in quantities of less than the contents of
a 1-gallon can.?
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In October 1966, a fireman was injured during the reaction of oil-coated lithium. The event
occurred in an area approximately 200 feet south of Building 331 and 200 feet north of the
current location of Building 335. The fireman was disposing of several gallons of lithium at the
same time accelerating the burning with magnesium chips, paper, and water. The oil reportedly
contained perchloroethylene. An explosion occurred when the rate of burning accelerated.’ The
event was investigated and a series of photographs taken that same day. Photographs reveal the
two small ponds with white residue material and burned grass in the area.® This area was
reported recently by the fireman to be further to the south of where the explosion occurred. The
white residue was probably not lithium but magnesium. He does not recall the presence of the
ponds.> The frequency of lithium reaction near the fire station was reduced sharply after this
incident and performed more commonly at the solar ponds or IHSS 140.

In September 1969, another lithium explosion incident occurred while reacting lithium in a 55-
gallon drum along the south wall of Building 331. Hydrogen build-up in a crucible of lithium
caused the crucible to be ejected from the drum onto the roof of the building. Lithium metal was
sprayed around the area behind the building and on the roof. The fireman who was doing the
burning received minor injuries during the incident. The damage to the roof was not extensive
and it was subsequently retarred several times.

Plantwide, until 1970 when the practice was generally halted, approximately 400 to 500 pounds
of lithium were reacted. Only a small percentage of this was done in the Building 331 vicinity.
No records were kept by fire station personnel that would document the frequency or volumes
of materials received and destroyed by them. After 1970, lithium was burned less frequently in
very small (<1-gallon capacities) amounts for training.

Magnesium Destruction

Although this IHSS addresses lithium destruction, magnesium destruction occurred far more
frequently than lithium reaction in the area. Magnesium was derived mostly from Building 444,
although other buildings may have contributed. The magnesium was typically destroyed in the
area of the two small ponds. It is unlikely that the magnesium was radioactively contaminated.
The magnesium was spread out on the ground in the area of the two ponds and ignited. The
magnesium was sprinkled with water to accelerate the burning. After the reaction was complete,
the residue was left in place on the ground.? The ignition of the magnesium often led to small
grass fires in the area.’> Photographs show the ponds with white residue and burned grass.’
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Magnesium was burned on the ground from the time magnesium was used on the plantsite until
approximately 1966 for the purposes of disposal. This disposal was done in quantities of one or
two 30-gallon drums at an approximate frequency of one event per month. After 1966, the
magnesium was burned for the purpose of fire-fighting training in much smaller quantities (1-
gallon cans). The smaller quantities were burned in pans and the residue probably scattered on
the ground after the reaction was complete. There were no procedures written for the process
of magnesium or lithium destruction. Magnesium buming for training was done in small
quantities in the area behind Building 331 during the 1970s. It was used for an ignition source
for the fire training involving solvent burning (IHSS 171). Magnesium in very small quantities
was burned inside gloveboxes within Building 335 for fire-fighting training.?

Changes in General Setting

The ponds where the magnesium burning took place were located in the area now covered by
Sage Avenue and the drainage ditch adjacent to Sage Avenue. It is clear by the photographs and
recollection of the employees that the area where Building 335 sits is essentially at the same
elevation as native ground prior to the building’s construction. However, Sage Avenue is at a
significantly higher elevation than the original topography. Based on photograph interpretation,
the southern edge of the ponds was approximately 10 to 20 feet north of Building 335. The
magnesium burning was not restricted to the ponds but occurred in the general pond area. This
area was certainly disturbed during the construction of Sage Avenue and the Building 371
parking lot. Based on visual observation, the drainage ditch which parallels Sage Avenue to the
south is currently a developed wetlands with running water and vegetated with cattails. The
original surface elevation of the ponds is as much as 15 to 20 feet below the crown of Sage
Avenue. It is unclear where the bottom of the drainage ditch is relative with the original surface
elevation.

Lithium reaction in the Building 331 area was predominantly done directly adjacent to the
building. The buming was done under controlled conditions and in containment. During the
extinguisher training exercises, residue from the lithium and machining oils (perhaps made up
of perchloroethylene) may have splashed over the edge of the container, releasing minute
quantities to the environment. The area was subsequently paved or covered by the building
addition.? Although most of the lithium destruction was done in the area very near to the
building, some was done in the area between Building 331 and the area east of Building 335
where solvents were burned in fire training exercises (IHSS 171). The locations of these
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incidents were not recorded. The fireman injured in the 1966 explosion recalls the location he
was working in when the event occurred. This location is described above.

The THSS 134 boundary described in RCRA 3004(u) is incorrect. The events were not restricted
to the area now covered by Building 335. More accurately, the lithium burning occurred
scattered throughout the area between the solvent burning area (IHSS 171) to the area now
covered by the addition to Building 331. Certainly this entire area was not impacted, but with
no documentation, there is no way of pinpointing the locations of the discrete events. The area
is not entirely paved but the unpaved area is not in its natural state. Roadbase material was
placed, perhaps on several occasions, and the ground in the general area behind Building 331 has
been disturbed several times since the events took place.

One significant construction activity resulting in ground disturbance was the installation of three
6,000-gallon underground storage tanks in 1973 for gasoline. Gas pumps were installed at the
surface along the south side of Building 331 close to the west side. The gasoline tanks were
replaced by an 18,000-gallon tank in 1979. During the installation of the large tank, a pipeline
was installed from the tank to a sump east of Building 335. The ground surface was disturbed
from Building 331 to the solvent burning area.

An open shed is located to the north of the section of Building 331 occupied by the garage. The
shed contains various containers of miscellaneous chemicals and materials used in the garage.
The shed is located in an area west of the area potentially impacted by lithium destruction.

Radiometric Survey Results

The results of the Radiometric Survey, performed at the RFP during the late 1970s and early
1980s, indicate no extremely contaminated areas (stated to be 500,000 to 1,000,000 pCi/g)® near
Buildings 331 and 335. The area around Building 335 was surveyed during the week ending July
16, 1984 and the area around Building 331, including the area to the north of the building, was
surveyed during the week ending August 4, 1984.7* The two referenced reports regarding the
area indicate that no problem areas (extremely contaminated areas) were found.

AKokok ok dkokok
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Other THSSs of Concern: The ponds discussed in this IHSS associated with magnesium are
the same ponds discussed as IHSS 128 - Oil Burn Pit No. 1 (OU13). It involved the burning of
waste oil contaminated with depleted uranium.

IHSS 171 - Solvent Burning (OU13) is located directly east of Building 335 and involved the
burning of gasoline and diesel in pans on the ground.

The activities that took place in Building 331 since 1952 when the building was constructed
included vehicle maintenance and Building 331 is currently designated as an Under Building
Contamination area in the Draft HRR (UBC-331).

An incident occurred in the area in October 1970 involving road oil vapors in a vehicle igniting
when they came in contact with hot burners. The firemen extinguished the fire with water and
dry chemicals. The residues from the extinguishing agent were probably not cleaned up.

An 18,000-gallon underground storage tank for gasoline pumps is located north of Building 331.
According to a long-time employee of the garage, the soil around the tank has been sampled in
the past for an indication of tank leakage or spillage of materials out of the tank. The samples
were reportedly clean.’®

The general use of the area for storage of vehicles, especially heavy construction equipment,
since 1952 has probably resulted in the area coming in contact with various vehicle oils and other
liquids.
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OU13 IHSS DESCRIPTION

IHSS Number: 148
IHSS Name: Waste Spills

Date/Duration of Occurrence: 1952 - February 5, 1975; also two to three years in the late
1970s

Description of Occurrence:

Original Process Waste Line Leakage:

Persons interviewed for the CEARP Phase 1 document indicated that several small spills of
nitrate-bearing wastes occurred around the outside of Building 123. These wastes may have
contained radionuclides.! Because of the anonymity of CEARP interviewees, the exact basis of
the CEARP identification cannot be verified. No documentation was found which supported the
occurrence of individual spills associated with some type of waste management practice outside
of Building 123. Similarly, none of the people interviewed for this work plan had knowledge
of such spills, nor could the interviewees identify a plausible reason or cause for such spills. The
reason for this is that Building 123 has been serviced with a process waste collection system that
has always allowed for the collection of process wastes (including nitrate-bearing wastes) from
very close to the point of generation. However, the interviewees were knowledgeable regarding
the potential release of nitrate-bearing wastes from the original process waste pipeline buried
beneath Building 123. This pipeline was a part of the original process waste lines, and was in
use from the start of operations in Building 123 until the original process waste lines were
replaced by the new process waste lines. The abandonment of-the original process waste lines
beneath Building 123 occurred no later than February 1975 when engineering drawings were
completed that documented the abandonment of the original process waste system.? The original
process waste lines were typically abandoned in place.

Building 123 was constructed as a laboratory and was one of the first buildings at the Rocky
Flats Plant (RFP). When constructed, the building consisted of a north wing running east-west
and an east wing running north-south. A west wing running north-south was added onto the west
end of the north wing in the late 1960s (probably 1968) and an addition to the south end of the
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east wing was added in approximately 1972.* This building was serviced by a process waste line
of four-inch diameter buried beneath the north and east wings of the building. The main process
waste line drained from west to east in the north wing, and from north to south in the east wing.
The pipe was sloped at 1%. A number of connections were made to this main pipe, some of
which consisted of headers servicing a number of process waste drains in the building.* The pipe
was probably constructed of a type of iron called "Duriron."* The original process waste line
piping from Building 123 lead to an underground tank system behind Building 441 that collected
wastes generated by both Buildings 123 and 441. From this tank system the process waste
materials were pumped out for treatment in the process waste system.

The original process waste line drain was not double contained, and varied in depth beneath the
floor of Building 123 from approximately one-half foot to three feet beneath the bottom of the
concrete floor of the building. The line came out from beneath the south end of the east wing
of the building, with an invert elevation of approximately 6032.5 feet.* It has been stated by
recent interviewees that this line, being constructed of a type of iron, probably leaked
considerable amounts of waste without personnel being aware of the leak.>® The types of waste
carried by the pipe consisted of laboratory wastes from analysis of urine, fecal and other bioassay
samples. Nitrates and low levels of radionuclides were associated with the wastes carried in the
original process waste line.’ The process waste lines that replaced the original process waste
lines consisted of either double-contained or overhead lines.> Leakage from the new process
waste lines is easily detected. The process waste line piping in the west wing, being newer, has
never included the use of an iron pipe directly in contact with soils.

No other data has been found regarding the potential releases from the original process waste
line. To the best of our knowledge, no historical air, soil, surface water or groundwater
monitoring was conducted. Similarly, no estimates exist of the quantities of waste that may have
been released from these leaking pipes.

It is possible that leakage from the original process waste line under Building 123 was the event
referred to by CEARP Phase 1 interviewees. The waste constituents potentially released are
similar, and it is possible that releases from the original process waste line could be considered
"outside Building 123."
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Radiometric Survey Findings:

The Radiometric Survey results for IHSS 148 are believed to indicate no extremely contaminated
areas (stated to be 500,000 - 1,000,000 pCi/g)° near Building 123. The area to the south and east
of Building 123 was surveyed the week ending July 2, 1984. The areas to the north and west
of Building 123 was surveyed the week ending July 9, 1984.% It is inferred from the two
referenced reports regarding Building 123 that no problem areas (extremely contaminated areas)
were found. The weekly reports noted at times whether or not problem areas had been identified.
No such notations were made for the radiometric surveys of the area adjacent to Building 123.

Changes in General Setting:

The general changes in setting near Building 123 have included the additions to the building
already discussed, and an increase in the amount of paving in the general area. Currently nearly
the entire area south of Building 123 to Cottonwood Avenue is paved, as are the areas to the east
and west of the building. A small lawn exists for a short distance to the north of the building.
This lawn ends where paving for Central Avenue and its related parking and sidewalks are found.
Significant overhead obstructions exist to the east and south of the building that may limit drill
rig access.
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OU13 IHSS DESCRIPTION

IHSS Number: 152
IHSS Name: Fuel Oil Tank 221 Spills

Date/Duration of Occurrence: January 1971; April 1975; February 1979

Description of Incident: Tank 221 is a 800,000-gallon fuel oil storage tank located east of
Building 452. The tank was probably installed sometime in late 1955 or early 1956. The
engineering design drawings for this tank are dated between July 1955 (when the first design
drawings were completed)' and February 1956 (when the last drawings were completed).? There
are a number of changes noted on these drawings so the tank was probably built during this
period. The tank was originally constructed with a 10-foot high 140-foot by 140-foot square
earthen berm surrounding it." This tank contains fuel oil for use in the Plant’s central steam plant
when natural gas is not available. This tank and the neighboring Tank 224, which is located
immediately east of Tank 221 and used for the same purpose, were noted as having spills on
several occasions.® Tank 224 is holds approximately 1,800,000 gallons and was constructed
sometime between July 1973 (when the last design drawings for the tank were completed) and
December 1973 (when the as-built drawings for the tank were completed).*

On January 29, 1971, Number 6 fuel oil leaked from the open end of the hose used to transfer
the oil from the transport truck to the Storage Tank 221. Approximately 700 gallons of fuel oil
leaked to the ditch, which runs just outside the tank berm, on the west and north sides of the
tank. The leak was detected approximately 12 hours after it began. During this period, the oil
had been windblown and had partially filled the ditch along Central Avenue between Sixth Street
and Seventh Street.” Photographs taken on February 1, 1971, clearly show that the oil flowed
out of the transfer hose on the west side of Tank 221. The end of the transfer hose was outside
the west berm so the oil flowed into the storm drainage ditch. The photographs show the oil
barely seeping under a gravel dike, which had been placed to contain the spill from entering the
corrugated metal drainage pipe under Seventh Street. There is no evidence that the oil did reach
this pipe. Trenches were also dug to contain the spill and direct it into the open area east of
Tank 221.° After the spill had been contained the contaminated soil was scraped up and buried
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in the on-site landfill (THSS 114).°> A similar incident is said to have occurred in the six months
prior to this incident. However, no documents or interviews revealed any details.’

On April 4, 1975 a fuel oil leak of unspecified volume occurred. This leak probably occurred
at Tank 221. After steam was shut down to an oil suction heater at the tank, the pressure
dropped below the head pressure of the oil in the tank causing oil to back-up into the heater coil
and condensate drain line. A previously undetected leak in the heater coil allowed oil to leak
through a condensate drain line into the bermed area surrounding the tank.” It is believed that
this leak occurred at Tank 221 because the report states that the leak occurred at "a 600,000
gallon #6 fuel oil tank." Tank 221 is an 800,000 gallon tank whereas Tank 224 is a 1,800,000
gallon tank.

During the week ending February 16, 1979 approximately 400 gallons of Number 6 fuel oil were
spilled during the transfer of oil to the Central Avenue tanks (specific tank not mentioned).?
Cleanup of the oil contained in the berm from this spill was planned but no documentation of
actual cleanup was found.

In addition to the above, in February 1957 a special radiation survey of the fuel oil storage tank
was made to determine whether contamination was being spread from the storage slab

immediately west of Tank 221. Some low level activity was found, but not at levels which
concerned the radiation engineer at the time of the survey.’

kK ki kkk

Other IHSSs in the Area: Tank 224 was built on the lot which was once the South Site Chemical
Storage Area (IHSS 117.3)
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OU13 IHSS DESCRIPTIONS

IHSS Number: 157.1
IHSS Name: Radioactive Site North Area

Date/Duration of Occurrence: 1952 - 1972

Description of Incident: RCRA 3004(u) and other historical accounts reference the laundry
building as being potentially affected by radionuclides and chemical materials. The notable
constituents were depleted uranium and beryllium with at least one incident involving enriched
uranium. The soil around the building was affected by radioactive releases. One incident
involved a barrel used for cleaning contaminated rags that was stored outside the building. The
barrel leaked or spilled into a ditch and liquid reportedly traveled in the Central Avenue ditch
as far as Building 551. CEARP Phase 1 and the interview notes for that document identified
contamination around Building 442 as resulting from the laundry operations and not from the
activities that have occurred since approximately 1972. At that time, filter testing replaced
laundry operations as the function of the building. No documentation was found which indicate
that the activities of the filter testing laboratory contributed to contamination to the environment.
The following discussion is based on historical reports, review of historical photographs which
clearly show the evolution of the area, and site visits.

General Physical Setting

Building 442 was constructed in 1952 and served as a laundry facility until approximately 1972
when it was converted to a filter test laboratory. The building is located at the southeast corner
of Fifth Street and Central Avenue. Photographs from 1954 through 1988 were reviewed. The
original building occupied only the west wing of the current Building 442. Until approximately
1973, a paved east-west access driveway was located about 30 feet south of the building with a
branch splitting to the north and abutting the south dock of the building. The south dock
consisted of a small porch and a loading bay. The field from the east side of the building to
Sixth Street was essentially empty from 1954 through 1978 with the exception of a storage yard
at the southwest comer of Sixth Street and Central Avenue. It was used sporadically for parking
from the mid-1960s.
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A drainage ditch was located parallel to and on the south side of the access driveway. The ditch
was fed from a culvert beneath Fifth Street, originating from the area south of the steam plant
(Building 443, which was quite small until its expansion in the mid-1960s). The ditch bent
around Building 442 and travelled north to the Central Avenue ditch. The Central Avenue ditch
was expanded in 1969. The ditch around Building 442 was disturbed considerably on
September 3, 1970 when a sulfuric acid spill occurred near the south end of Building 443 and
the acid flowed in the ditch. The ditch was rerouted during the spill to direct acid to a temporary
earthen holding basin where it was neutralized. The acid in the ditch was also neutralized with
lime. The north trending part of the ditch was removed following the incident and a new ditch
was cut diagonally from the east end of Building 442 and intersecting the Central Avenue ditch
farther east than it had previously.

A large steam condensate storage tank, Tank 240, was constructed south of Building 442 in the
mid 1960s with the expansion of Building 443. The area to the east and southeast of Building
442 was first occupied by a gravel parking area then by small buildings and trailers in the early
1980s. Building 442 was expanded to its current size in the mid 1980s. The original drainage
ditch was located under the east wing of the building. . The area to the west and south of the
building has mostly been asphalted. The drainage ditch described as being to the west of the
building has not been observed in any photograph and none is located there now.

Operations

As a laundry, the building received contaminated clothing from Buildings 444 and 883 and non-
contaminated clothing from other areas of the plantsite. Building 444 handled depleted uranium
and later beryllium. Beryllium was introduced to the RFP in the early 1960s. An incident in
1964 involved enriched uranium in clothing from Building 883 causing some contamination in
Building 442. It is believed that Building 442 discharged its laundry effluent to the sanitary
sewer which then entered the wastewater treatment plant (Building 995). Monthly discharge
volumes and contamination levels (in Curies and/or dpm/l) from Building 442 to the sanitary
sewer are available from July 1956 until July 1971. Logbooks indicate that periodically, the
building, including the drains, were smear sampled and higher than background contamination
was often detected. For this reason, the building has been proposed in the Draft HRR to be
included as an under building area of concern (UBC). The laundry operations were water-based
(not solvent-based).
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On October 14, 1953, the soil in the drainage ditches to the west and north of the building was
sampled for radioactivity." The methods of sample collection and analysis are not known.
Fifteen soil samples yielded a range from 1.8 x 10* to 5.2 x 10° dpm/kg. Samples were collected
along the Central Avenue ditch from Fifth Street to Sixth Swreet. The ditch along the west side
of the building (along Fifth Street) is not visible in any of the photographs reviewed; however,
the photographs were not from the same timeframe. No documentation of remediation efforts
in response to the soil samples was found. Both of these areas were disturbed during subsequent
construction events. The diagram associated with the reference indicates two barrels stored along
the west wall of the building, between the building and the ditch. No outdoor storage of barrels
or other materials was documented in the photographs observed.

The contamination present in the soil and in the building was identified as being at approximately
the same level as in the previous month. Personnel contamination detected at the same time was
identified as resulting from the practice of handling and steam cleaning contaminated rags outside
the building. Corrective measures, perhaps the elimination of the practice, were advised.'

On March 11, 1954, standing water in a culvert 30 feet west of the building was sampled. The
water was suspected to have come from snowmelt which had drained from contaminated soil near
Building 4422 No documentation was found which details the results of the sample analysis.

The Site Survey Annual Report for 1954 stated that soil sampling throughout that year had
disclosed contamination ten times background in the ditches near Building 442. The reference
states that Buildings 441 and 442 showed consistent areas of significant contamination.> The
method of soil sampling and analysis was not identified.

In September 1959, a high smear sample was detected on the dock of Building 442. The area
was cleaned and it was noted that the building was cleaner overall than in previous months.* No
documentation was found which detailed the previous months’ analyses.

Radiometric Survey Results

The results of the Radiometric Survey, performed at the RFP during the late 1970s and early
1980s, indicate no extremely contaminated areas (stated to be 500,000 to 1,000,000 pCi/g)° near
Building 442. The area was surveyed during the week ending July 9, 1984.° The areas around

-
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Fifth Street and Building 443 were surveyed during the week ending July 2, 1984.7 Neither of
the referenced reports indicate that any high levels of contamination were detected.

*%k% % k¥

Other THSSs of Concern: IHSSs 190 and 191 are included in this QU and further detail is
provided in their descriptions. IHSS 187 is the Sulfuric Acid Spill 1AG Name: Acid Leaks (2)).
In 1970, sulfuric acid spilled into the drainage ditch that passes south and east of Building 442.
Part of the drainage ditch was rerouted as a result. IHSS 193 is the Steam Condensate Leak and
occurred in 1979 when a leak was detected in a line north of Tank 240. The constituent believed
to have been released to the environment was amine although little documentation was found.
Because of the age and nature of operations of Building 442 it is a proposed UBC in the HRR.

References

! Kittinger, W.D., 1953, "Site Survey Monthly Progress Report for October 1953," Internal
Report to O.M. Wisdahl, November 4.

2 Chinn, S., 1954 "R.I. Logbook - 1952" Entry Date 3/11/54.

* Kittinger, W.D., 1955, "Site Survey Annual Report for 1954," Internal Report to Wisdahl,
O.M,, February 14.

* Hill, J.E., 1959, "Monthly Progress Report - Site Survey - September 1959," Internal Letter
to E.A. Putzier, October 5.

5 Setlock, G.H., 1988, "Request for Detailed Report on Radiometric Survey," Internal Letter to
Tom Greengard, August 19.

6 Reischick, R.V., 1984, "Radiometric Survey," Internal Letter to Ralph Hawes, July 12.

7 Reischick, R.V., 1984, "Radiometric Survey," Internal Letter to Ralph Hawes, July 5.
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OU13 IHSS DESCRIPTIONS

IHSS Number: 158
IHSS Name: Radioactive Site - Building 551

Date/Duration of Occurrence: 1952 - 1970

Description of Incident: RCRA 3004(u) and other historical accounts reference the area north
of Building 551 as potentially being contaminated from leakage of waste boxes loaded into
railroad container cars. Several discrepancies with RCRA 3004(u) were identified as a result of
this investigation for the OU13 Workplan. The following discussion is based on historical
reports, review of historical photographs which clearly show the evolution of the area, interviews
with RFP personnel, and site visits.

General Physical Setting

Building 551 was among the initial RFP structures. The building has served as the plant
warehouse since 1952. The original building only occupied the south portion of the current
building, having been more than doubled in size during two expansion periods. Building 554 and
Building 553, also located to the north of Building 551, were constructed in 1952. The area to
the east of these buildings has been used in the past as storage areas (IHSSs 117.1 and 117.2).
Building 552, located north of Buildings 553 and 554 has been the Gas Storage Building since
1953. Sixth Street (formerly known as F Road) is located west of the buildings. A railroad spur,
located along the west side of the building, formerly serviced Building 554 to the north of
Building 551. Central Avenue (formerly A Road) is to the south of Building 551.

When Building 551 was first constructed, the topography sloped gently to the northeast. The
area beneath Building 551 was filled prior to its construction and the grading caused the slope
to the northeast to be steeper. A borehole, located at the Austin Grid point N36,650 and
E19,650, was logged to a depth of 45 feet in 1952. The borehole data is included at the end of
this report. A subsurface investigation was prepared in 1964 in preparation of the north addition
to Building 551. A conclusion of the report was that the subsoil conditions were fairly uniform
and generally consisted of 3 to 4 feet of dense parking lot fill and medium dense clayey gravels
overlying medium dense sand and gravel. Soil samples were collected and found to have a low
percentage of water soluble sulfates. Other soil analytical results are unknown at this time.
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Groundwater in testholes was encountered at 6 to 8 feet below the surface (absolute elevation is
unknown). A borrow area for the required fill material was selected east of East Perimeter Road.
Soil studies were performed on the borrow material. The borehole logs and location maps are
attached.’

The area has been disturbed and regraded several times during additional construction activities.
The initial dimensions of the building are approximately 200 feet north/south by 120 feet
east/west. The area to the east was apparently paved and used as parking and truck access.
Based on aerial photograph review, between 1955 and 1964 a small east wing was constructed
onto Building 551. In early 1965, a major expansion of the building was built to the north of
the building. The addition was a prefabricated structure with dimensions of 204 feet by 90 feet.
Because Building 551 is a warehouse, the foundation of the building is elevated approximately
4 feet above grade to accommodate the loading and unloading of trucks.?

Building 554 was used as a loading dock for off-site shipments by train. The building was
originally constructed in 1952 and plans for modification and additions to Building 554 were
designed in 1956. It is unknown whether the alterations and modifications were constructed,;
however, the plans do show the design of the original building’s foundation as being
approximately 6 feet high and filled with sand and gravel. The building’s dimensions are
approximately 20 feet by 40 feet. A steel grate platform was constructed in 1965 and leads south
from Building 554 parallel to Building 551. It is approximately 150 feet long and 12 feet wide
and was used for storage prior to shipment by train. It is currently used for storage.’

Prior to 1965, the yard between Buildings 551 and 554 was used occasionally for storage
overflow from the warehouse. The area was also used for parking though probably was not
paved. After the north addition was constructed, the north end of the expanded Building 551
became approximately 25 feet south of Building 554. The area is currently gravel and dirt and
slopes toward Building 554. There is an access driveway to the east side of Building 554.°

Operations

The warehouse was and is used as a centralized location for the receipt and distribution of
various supplies from vendors. Supplies include all types of products that are used on the
plantsite from paper and office equipment to motor oil and other chemicals. On occasion, small
quantities of waste materials contaminated with low levels of uranium from Building 444 were
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brought to the warehouse by trucking and traffic and stored in a cage while manifests were
prepared for offsite shipment. The wastes may have come from other buildings as well but no
documentation was found which detailed such activities. These materials were reportedly
transported in small containers or drums,’ although the quantities and frequencies could not be
obtained.

Building 554 was used from approximately 1953 through the early 1980s as a storage and loading
facility for the off-site shipment of products from the plant. Products came to the dock from
Building 991 and were escorted by Plant Protection, who apparently managed the facility.
Materials would accumulate at the building until a train was brought in for shipment.

In September 1959, 503 containers were monitored at the warehouse prior to off-site shipment.
Three of the containers were retained because they had 6,000 to 40,000 counts per minute (cpm)
direct readings.* Although it is not stated, these drums were probably stored at Building 554
because available information indicates that Building 551 was used primarily for receiving and
not shipping offsite. Also not stated is whether the activity monitored on the containers was
plutonium or uranium and without additional process knowledge, such as the origin of the
containers, this can not be resolved.

Radiometric surveys of the plantsite were performed routinely by Health Physics since the 1950s.
One report from 1961 indicates that Buildings 553 and 554 were among locations monitored and
that Building 553 had contamination on the dock and in the helium storage area. The report
states that isolated spots of up to 8,000 cpm were cleaned.’ It is unknown what contaminated
material would be located at Building 553, a facility used for the storage of gas.

In October 1962, empty drums were received at Building 551. Approximately 220 were
monitored and were found to be contaminated with up to 1,200 cpm on the exteriors and up to
7,000 cpm on the interiors.® The contamination was determined to be from "normal” uranium
which is probably a reference to uranium-238 because that was the most commonly used uranium
isotope. The source building of the drums is unknown.

An interviewee for the CEARP report recalled that leakage of waste boxes from the fire (unstated

whether it was the 1957 or 1969 fire) occurred while the boxes were loaded onto a train.
Residual radioactive contamination may have occurred.’
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The area considered potentially contaminated from the Building 551 warehouse activities that
occurred prior to 1965 is located beneath the north wing of the building. The 1965 construction
activities probably had considerable impact on the soil directly beneath and around the building.
There have been references to contamination in the building since 1965, but were indoor events
that did not directly impact the environment.

The area considered potentially contaminated from the Building 554 storage and loading activities
is located in and around the building, between Buildings 551 and 554, and around the loading
platform.

No documentation was found regarding incidents of non-radioactively contaminated materials
stored in the warehouse being released to the environment. Such incidents may have occurred
but it would have been unlikely that they would have been recorded until more recent years
because their relative unimportance compared to incidents involving radioactivity.

The north wing of Building 551 is currently occupied by a construction contractor J.A. Jones for
the fabrication of sheet metal products. This activity has been occurring in the north wing since

approximately 1990.

Radiometric Survey Results

The results of the Radiometric Survey, performed at the RFP during the late 1970s and early
1980s, indicate no extremely contaminated areas (stated to be 500,000 to 1,000,000 pCi/g)’ near
Building 551. The area was surveyed during the weeks ending July 23, 1984 and July 30,
1984.%1° Neither of the referenced reports indicate any high levels of contamination were
detected. The surveys were conducted around Building 551 after the building was extended;
therefore, the area where the early storage took place was not surveyed during the sitewide
Radiometric Survey.

kEk¥ k¥ k%

Other IHSSs of Concern: Other IHSSs in the area include: 117.1, North Site Chemical Storage;
117.2, Middle Site Chemical Storage; 172, Central Avenue Waste Spill; and 186, Valve Vault
12. With the exception of IHSS 172, these are included in OU13 and are currently being
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described. IHSS 172 is the Central Avenue Waste Spill and involved a leaking drum of
contaminated oil being transported along both Central Avenue and Sixth Street in 1968.

References

! 'Woodward-Clyde-Sherard and Associates, 1964, "Subsoil Investigation at Site of Proposed
Warehouse Addition North of Existing Building 51 AEC Rocky Flats Plant, Rocky Flats,
Colorado," Prepared for Langhart, McGuire, & Hastings, August 14.

? Engineering Drawings

* Personal Communication, Dave Ortega, RFP Warehouse Employee, March 24, 1992.

4 Hill, J.E., 1959, "Monthly Progress Report - Site Survey - September 1959," Internal Report
to E.A. Putzier, October 5.

5 Hill, J.E., 1961, "Contaminated Trucks," Internal Letter to E.A. Putzier, June 12.

S Hill, J.E., 1962, "Monthly Progress Report - Site Survey - October 1962," Internal Report to
E.A. Putzier, November 5.

7 Rea, Kenneth, R.Ferenbaugh, and L.Walker, 1985, "CEARP Phase 1 Interview Notes - Revised
with RF Comments on April 16, 1985," April 16.

8 Setlock, G.H., 1988, "Request for Detailed Report on Radiometric Survey," Internal Letter to
Tom Greengard, August 19.

® Reischick, R.V., 1984, "Radiometric Survey," Internal Letter to Ralph Hawes, July 23.
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Appendix A

OU13 THSS DESCRIPTION

THSS Number: 169
IHSS Name: Waste Drum Peroxide Burial

Date/Duration of Occurrence: Unknown

Description of Incident: ‘Reference to this IHSS, found in RCRA 3004(u) (November 28, 1986),
discusses the burial of a 55-gallon hydrogen peroxide drum in the chemical storage area east of
Building 551.! No documentation other than this reference was found regarding this incident.
It is probable that a drum burial incident never occurred, but that details from IHSS 191, the
hydrogen peroxide spill at the intersection of 5th Street and Sage Street, were confused at some
point in time, and that this confusion lead to the belief that another incident did take place.
Other documents which were searched for reference to the burial of a hydrogen peroxide drum
include the following.

. Rea, Ferenbaugh and Walker, 1985, "CEARP Employee Interview Notes," April

16,

. Owen & Steward, 1974, "A Historical Summation of Environmental Incidents
Affecting Soils At or Near the USAEC Rocky Flats Plant," January 29,

. Personal Communication, John Hill, Former RFP Industrial Hygiene Employee,
March 30, 1992,

. Personal Communication, Gordon Elvey, RFP Warehouse Manager, March 24,
1992,

. Personal Communication, John Dienst, RFP Fire Department Employee, March 24,
1992,

. Personal Communication, Daryl Hombacher, Former RFP Environmental

Department Manager, March 30, 1992,

. RFP Summary of Events, 1952 to 1988,

. available RFP Supervisors Investigation Reports and RFP Internal Investigation
Reports (01/07/82 - 11/07/88), and

. available RFP Unusual Occurrence Reports.
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The drum burial incident also seems unlikely due to the fact that the incident, if it occurred at
all, probably occurred between the fall of 1985 (when most of the data gathering for CEARP
Phase I is believed to have stopped) and November 1986 (when the RCRA 3004(u) document
was completed). The area in question, however, was paved sometime between February and
October of 1975. This paving is dated based on engineering drawings available at the RFP.2 It
is unlikely that the drum would have been buried in this area if it had already been paved. The
possibility exists that burial of the drum took place prior to paving the area, but then the incident
would probably have been identified in documents that predated the November, 1986 RCRA
3004(u) document. :

%%% %k k¥

Other IHSSs in Area: This IHSS was previously thought to be located in the immediate
vicinity of the warehouse (Building 551). However, a review of the documents describing IHSS
191 and IHSS 169 indicates that the two ITHSSs are probably the same incident. No original
documents place the spill near the warehouse and only the one incident, at the intersection of
Central and Fifth, was remembered in interviews with warehouse and fire protection personnel,
namely Gordon Elvey and John Dienst.

' U.S. DOE, 1986, "RCRA Part B - Operating Permit, Rocky Flats Plant," Appendix 1, RCRA
3004(u), November 28.

2 Dow Chemical, 1975, Dow Chemical Drawing Numbers 27284-0 through 27284-5, "Pave and
Fence Storage Yard, Building 551," February. (All drawings were filed by October, 1975).
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OU13 IHSS DESCRIPTION

IHSS Number: 171
IHSS Name: Solvent Burning Ground

Date/Duration of Occurrence: 1969 - Present

Description of Incident: Building 335 has been used in the past, and is still used to some
degree, for training of fire department personnel. The yard to the east of the building was used
to practice extinguishing fires with various hand-held extinguishers. The original, preconstructed
building was placed in an area north of Building 331 in 1969. Building 335 was constructed for
the purpose of simulating the fighting of fires in gloveboxes and confined spaces in response to
the 1969 fire in Building 776. Initially, the building was placed on blocks before June 1969 as
can be seen in photos.! The building was not used until it was moved about a hundred feet north
onto its current slab foundation. The move and the start of training operations in Building 335
took place before the end of 1969.>>

Experiments were conducted to test the effects of heat and water on a variety of materials
including filter plenums. Filter plenum tests were conducted inside the building and provided
smokey, cramped, fire-fighting experience. Models of portions of production buildings were
constructed inside Building 335 for fire training. Indoor fire training often included the use of
magnesium and fuel as fire starters.

Outdoor firefighting training occurred in the area to the east of the building from approximately
1969 through 1990. Permission was granted by the Jefferson County Air Pollution Control
Officer in 1972 for open fires for training purposes. This permit also satisfied the State
requirement.® Since 1990, fire training for RFP personnel has taken place at an off-site facility.

Outdoor training included the use of a large cross-shaped pan or a smaller square pan in which
diesel fuel was burned and then extinguished. Most of the fuel was burned during the process
although some was allowed to remain in the pan and would then mix with rainwater. The pans
of fuel and rainwater were dumped on the ground. An inspection was conducted on December
11, 1990 by RFP Clean Water Act Division (CWAD) personnel. The large cross-shaped pan was
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found to have holes in it and oil contaminated soil was present around the pans. Running water
in a nearby ditch had no visible sheen.®

An open sump is located in the area and consists of an approximately 2-foot section of
corrugated pipe over a square concrete sump of unknown depth. Both the pipe and the concrete
have grates over them. There has been standing water visible in the sump during site visits in
November 1991, December 1991, and March 1992 and the water has had a sheen on the surface
at every visit. The water surface is approximately two feet below the top of the sump. The
contamination in the sump may have come from the gasoline tank on the north side of Building
331 since the sump is part of the french drain for the tank. The tank and sump were installed
in 1979.® The sump is located in the center of the fire training area but has no connection with
the training activities.

The area is used infrequently today for fire fighting training using hand-held extinguishers. Past
training has included the use of a "tree" constructed of metal that allows propane to escape from
the "branches" of the tree. A large quantity of water was used during this process and the water
was allowed to flow into the storm drain.* The propane tank to fuel the tree is located north of
Building 335.

A site visit was conducted on November 21, 1991. The cross-shaped pan was present but
covered. The water standing in the sump still had an sheen on the surface. There was no visible
evidence of soil contamination. Building 335 had a visible black residue along the top of the
large, east-facing door.’

When this area was first used for training purposes, lithium residue in an oily sludge was burned.
Diesel fuel was the main material that was used for training. Gasoline was used to ignite the
diesel fuel.* The fire fighters may have also used waste solvents.'® However, interviews with
longtime firemen revealed that the lithium and magnesium burning occurred at locations that are
addressed by IHSSs 128 and 134, and that the only materials used in fire training were diesel
fuel, gasoline, and propane.> Small amounts of magnesium may have been used to ignite the
diesel fires.

No documentation was found, and interviewees were unaware of any type of soil removal prior
to the construction of Building 335. No soil or air sampling was conducted at any time in this
location to the knowledge of RFP Fire Department employees.>*
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Radiometric Survey Results

The results of the Radiometric Survey, performed at the RFP during the late 1970s and early
1980s, indicate no extremely contaminated areas (stated to be 500,000 to 1,000,000 pCi/g)"! near
Buildings 331 and 335. The area around Building 335 was surveyed during the week ending July
16, 1984 and the area around Building 331, including the area north of the building, was
surveyed during the week ending August 4, 1984.'>"* The two referenced reports regarding the
area indicate that no problem areas (extremely contaminated areas) were found.

%% k¥ k5%

Other THSSs in Area: According to previous information, Building 335 is underlain by the
lithium destruction site (IHSS 134) and an oil burning pit (IHSS 128). However, the OU13
descriptions of these areas reveals some discrepancies in their locations which should be
considered.

References:

! RFP Photograph, Negative 13677-05, June 5, 1969

? Personal Communication, John Dienst, RFP Employee, March 18,1992,

3 RFP Photograph, Negative 15342-42, May 25, 1971. A copy of this photo is included.

4 Personal Communication, Keith Miller, RFP Employee, December 10, 1991.

5 Hobbs, F.D., RFP Interoffice Correspondence, June 13, 1972.

® Yassan, D., EG&G RFP Interoffice Correspondence, December 20, 1990.

7 U.S.DOE, "Gasoline Storage Tank-Bldg 331" Drawing #28134-01

® U.S.DOE, "Gasoline Storage Tank-Bldg 331" Drawing #28134-02

? Site Visit, November 21, 1991.

1 U.S. DOE, "Resource Conservation and Recovery Act Part B - Operatmg Permit, RFP,"
Appendix 1, RCRA 3004(u), December, 1987

1 Setlock, G.H., 1988, "Request for Detailed Report on Radiometric Survey," Internal Letter to
Tom Greengard, August 19.

2 Norton, R.W., 1984, "Radiometric Survey," Internal Letter to Ralph Hawes, July 16.

13 Reischick, R.V., 1984, "Radiometric Survey," Internal Letter to Ralph Hawes, August 4.
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OU13 THSS DESCRIPTIONS

IHSS Number: 186
IHSS Name: Valve Vault 12

Date/Duration of Occurrence: October 24, 1986 and September 13, 1988

Description of Incident: Valve Vault 12 is part of the existing process waste system. It is
located west of Building 552, a gas cylinder storage facility, east of a paved parking lot, south
of the Protected Area and north of the intersection of Sixth Street and Sage Avenue. Valve Vault
12 extends approximately 20 feet below the ground surface and has plan-view dimensions of 15.5
feet by 12.3 feet. It contains pumps, transformers, breakers, switches and a sump pump. Valve
Vault 12 can be identified by an aboveground structure which identifies it.

Valve Vault 13 is west of Valve Vault 12, and Building 231, which contains pumps and valves
for two adjacent tanks, is in between the two valve vaults. Two large process waste tanks, Tanks
231A and 231B, are northeast of Valve Vault 12. They have a combined capacity of 1.2 million
gallons (950,000-gallon tank to the west, 250,000-gallon tank to the east), and were designed for
the 30-day accumulation of low-level waste. The tanks are surrounded by a large concrete
secondary containment wall which is less than 10 feet from Valve Vault 12. Two ditches, one
coming from each side of Sixth Street, join in the area between Valve Vaults 12 and 13 and
continue flowing north then east between the process waste tanks and the Protected Area. There
are many overhead pipes in the vicinity. The area is unpaved.

Process waste lines originate mainly from production buildings. The present line consists of an
inner line for liquid transport surrounded by a polyethylene line for containment of leaks in the
transport line. The pipes are underground installments with a downstream slope, and are
surrounded by a sand bedding. An annunciated liquid collector bottle exists in each valve box
which sets off an alarm if any liquid accumulates in the bottle.!

On October 24, 1986, a leak occurred in the process waste line between Valve Vault 12 and
Valve Vault 13. The alarm did not go off because the leak occurred in a section of pipe in
which the liquid had pooled, preventing it from reaching the detection device. The liquid had
pooled because of a slope problem creating a low point that did not drain to any valve vault,
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resulting from improper reinstallation in 1981 or 1982 after a break.! (No documentation was
found which detailed the previous break or any release resulting from the break.)

The 1986 leak was discovered by workers constructing Tanks 231A and 231B. The liquid was
evident at the west end of the excavation for the secondary containment wall.2 These tanks are
located approximately 100 feet east and at least 10 feet north of Valve Vault 12. The tanks are
approximately 220 feet east of Valve Vault 13. The leak occurred between Valve Vaults 12 and
13, however the exact location of the leak is unknown. Therefore, the liquid could have traveled
as far as 220 feet through the soil before daylighting in the excavation for the tanks.

Process waste was rerouted to avoid additional release from the leaking line.! The area was
excavated and the line was repaired. By November 21, 1986, the line between Valve Vaults 12
and 13 was replaced.’ Radiation surveys of the area at that time indicated low-level residues,
both at the area of the leak and at the tank containment wall (apparently at the tank construction
site).> Approximately 24 boxes of uranium-contaminated sand and gravel from the incident were
shipped offsite.* Clean-up was deemed complete on December 8, 1986, with radiation in the area
only slightly above background.® Soil samples were reportedly collected at the time to verify
contamination removal; however, the results of any analyses are unknown.’

Process waste may contain a large range of constituents. Soil and water sampling done at the
time of the incident indicate the presence of alpha and beta radiation, uranium, americium, and
plutonium.® Reportedly, analysis of soils from the contaminated area indicated no detectable
amounts of hazardous wastes;’ however, the exact analytes were not documented. Chloride and
sulfate were detected.” The exact quantity of released process waste is unknown, however, one
reference states that the soil was saturated with a yellow liquid.' It is possible that the leak had
been ongoing since the previous repair work in 1981 or 1982. Analytical reports of water and
soil from the leak are attached. By November 20, 1986, the soils reportedly contained less than
100 nCi/g radioactivity.’

A second incident involving Valve Vault 12 occurred on September 13, 1988. Approximately
1,700 gallons of high-nitrate solution flooded into Valve Vault 12 when a temporary by-pass line
separated at a tygon tube.® The release occurred during a transfer of solar pond water from the
Solar Evaporation Ponds to Building 374 via Building 774. The liquid was contained in the
valve vault; therefore, there was no release to the environment, and no soil excavation was
necessary.” No further information regarding this incident was found.
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However, there is only one well in the immediate vicinity (14789). This well was installed in
1989.

The soils in the area may have been disturbed many times, due to the construction of Tanks
231A and 231B and other activities which may have taken place at the site. The groundwater
flow may have been affected by these disturbances, as well as by the presence of the tanks and
the containing wall surrounding them.

Rkk k% K%

Other IHSSs in the Area: Other areas or incidents of concern in the immediate area of Valve
Vault 12 are as follows.

. Central Avenue Waste Spill; IHSS 172: In 1968, liquid waste material containing
various constituents was released from a leaking drum being transported by
forklift. Contamination occurred along the route from the 903 drum storage area
to Central Avenue to Sixth Street to Building 774.

. Building 334 Parking Lot; IHSS 156.1: From approximately 1969 to 1973, a pile
of radioactive contaminated soil was stored north of Building 334.

. Radioactive Site - Building 551; IHSS 158: Leakage of mainly uranium from
waste boxes to be loaded into railroad containers may have occurred in the
vicinity of Building 559 from approximately 1959 to 1970.

References

' Coe, D., 1986, "Information Sheet--Double-Walled Waste Lines Status and Monitoring,"

Internal Report, November 7.

? Personal Communication, F.J. Blaha, Former RFP Employee, March 26, 1992.

* C.T. llisley, 1986, "Valve Vault #12 Leak," Internal Letter to A.R. Hagen, November 21.
* C.T. llisley, 1987, "Process Waste Line Leak," Memorandum to Files, April 27.
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5 C.T. llisley, 1986, "Process Waste Line Leak," Internal Letter to AR. Hagen, December 10.
¢ Rockwell International, 1986, "Analytical Report, Water from Leak in Process Line," October
31.

7 Tisley C.T., 1986, "Valve Vault 12 Leak - Contaminated Soil," Internal Letter to B.A.
Reynolds, November 20, 1986.

® Summary of Events, 1952 to 1988.

® Personal Communication, N. Cipher, RFP Employee, March 27, 1992.

Supplemental Information: Additional information regarding releases at Valve Vault 12 has
been obtained since the ITHSS 186 Description was submitted. The following is a discussion of
additional information regarding documented releases, which occurred in October 1986,
September 1988, and October 1989, at this site.

According to personal communication with Norm Frybeck, RFP Employee, on March 30, 1992,
the pipe leak between Valve Vaults 12 and 13 was discovered on October 24, 1986, in the
excavation for the pump house which is located just southwest of the process waste tanks, rather
than the excavation for the containment wall of the tanks. The soil was excavated back to the
failure in the pipeline. Uranium nitrate (identified by process knowledge) had apparently seeped
out along the bedding material of the pipeline, and into the excavation. In response to the
release, the area was excavated, resulting in the removal of 7 to 10 4’x4°x2’ boxes of soil. Mr.
Frybeck stated that all of the soil surrounding Valve Vault 12, and approximately 18 feet west
of the valve vault, as well as under the pipeline and including an underground concrete structure
which supported a roadway going over a ditch at that time (somewhat like a culvert), was
excavated. When asked about the possibility of the release impacting the surface water
(especially the ditches which dissect the area), Mr. Frybeck indicated that the release had
occurred approximately 7 to 8 feet below the ditches, and that the clay at the bottom of the
ditches would have acted as a barrier. He stated that there was not much movement of the
uranium nitrate because of pressure, and that there was no appreciable loss of liquid from the
leak. (Although, an equivalent of approximately 10 drums of soil were contaminated.)

Further documentation regarding the September 13, 1988 incident has also been obtained.
According to the internal Investigation Report on the incident, 1,700 gallons of high nitrate
solution flooded Valve Vault 12 because of a leak at a temporary bypass line set-up that was
installed three days prior. Apparently, the liquid was being transferred from Valve Vault 12 to
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Valve Vault 13 when the Tygon tubing connection failed because of the high pressure. The
alarm in the Building 374 Control Room activated, prompting operators to stop the transfer.
Valve Vault 12 was investigated, pumped empty, and flushed with clean water. Repairs were
made. As of September 28, 1988, the valve vault was still being decontaminated. No
documentation was found indicating when the decontamination was complete.

Another incident, which occurred on October 21, 1989, may also have impacted the vicinity of
Valve Vault 12. According to the Critique Report of the Unplanned Event Preliminary
Investigation on the incident, Valve Vaults 11, 12, and 13 were flooded with approximately
10,000 gallons of solar pond water. The cause of the incident was the separation of a pipe joint
outside of Valve Vault 12 during a routine transfer of solar pond water. At the time of the
incident, the sensor alarms were not operating because of construction activities. The problem
was identified during a scheduled visual surveillance, at which time a large amount of liquid was
found in the valve vaults. All other transfers were curtailed, and the liquid was pumped from
the valve vaults and put in Tank 231B.
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SAHPLE DESCRIPTION

Kater from leak in process line. '

Received: 10-31-86
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ANALYSIS RESULTS

Analysis Result
Total Alpha (pCi/L) (l.;_:.O.é)
Total Beta (pCi/L) (4.9 + 0.9)
U-238 (pCL/L) (9.3 + 0.6)
. An-241 (pCi/L) (3.3 +1.7)
(rerun) (2.4 + 1.2)
Pu-239 (pCi/L) (0.0 + 1.1)
(rerun) (6.5 + 9.3)
Total U (pCi/L) (1.1 + 0.1)

See attached sheet for elemental results.
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SAMPLE DESCRIPTION

fater .cample from valve vault # 12 leak. Received: 11-03-86

ANALYSIS RESULTS

Analysis Result

Total Alpha (pCi/L) (3.7 + 0.02) X 10°
Total Beta (pCi/L) (1.1 + 0.02) X 10°
U-238 (pCL/L) (1.2 + 0.1) X 10°

‘ See attached sheet for clexzsnis) reru.le.
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:fne double-walled system was =stabllished and instatied Circa 19477, quite a few

of the old single walled process waste lines were atandoned in place. Drawing

series *D- 15501-1 shows the present process waste system, routing, valve vaults,
line sizes, etc. The drawing series also shows the approximate locations of the
‘abandoned’ single walled systemn lines. When construction occurs at the immediate
location of abandoned lines, those line-sections in the immediate location are
removed and the remaining pipe capped’. The lines between VV*12 & VV*13 had .
been repaired and reworked about 1981 or 1982.

Surveillance, maintenance, raonitoring and reporting---- In addition to the follow-
up actions of bottle alarm annunciaticn, each valve box collection bottle is checked
weekly to wvalidate condition with respect to leaks. A formal record of each alarm
ic not kept, but each alarm is of course checked out. Verification and recording of
the weekly visual inspections are maintained in a Log Book. Effective November
17, 19386 (per RECRA guidelines) separate report-forms logging the inspections will
be maintained. These records will be reviewed and initialled weekly by Garvin
Hewitt of Liquid Waste Processing.

T

" Analysis and dispo§ition of the specific incident occuring on-or -about Sept 30,

1986 --- determined tha! the lines had at one time been broken; were not laid in
a constant downwarc . - i Cown-ilream ve!ve vault and resulted ina "P-
trap- situation where i thedied 2nd &d ot drain to the annunciation
collection bottls zt the i: - AL Exuene soil-saturation of the bedding material

and soil arounc the pipe occ:<d(yellow soil and yellow liquid), prompting the
‘Radiation’ posting and construction shut-down until monitoring and appropriate
corrective actions could be taken.

Monitoring of the moisture area determined the presence of high radiation:
Alpha- 1.0x103 to 1.7 x 105 picocuries/Itr
Beta - 5.0x 102 to 5.0x 104 picocuries/itr
Uysg - 10 % 104 to @0 x 104 picocurios/ltr
Monitoring of the ‘mud’ reflected:
Alpha - 2.0 103 picocuries/gm
Beta - 5.0% 102 picocuries/gm
Up3g - 1.0x103  picocuries/gm
No presence of Pu or Arericium
Commonly found elements of soil, nothing unusual except as above

DOE was advised. '
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OU13 IHSS DESCRIPTIONS

IHSS Number: 190
IHSS Name: Caustic Leak

Date/Duration of Occurrence: December 3, 1978 and January 6, 1989

Description of Incident: A caustic storage tank is located near the southeast corner of Building
443, the steam generation plant. The tank is an aboveground, steel, 3,000-gallon tank which is
used for concentrated sodium hydroxide storage. The secondary containment of the tank is a
3,000-gallon holding basin. The 50 percent sodium hydroxide' solution is raw product, as
opposed to waste product, and is used for cleaning purposes in Building 443. Two documented
releases occurred, as described below.

On December 3, 1978, approximately 1,500 gallons of caustic leaked at an approximate rate of
0.5 gallons per minute from the lower flange area of the tank into the holding basin. An operator
drained the holding basin through a ball valve, thinking that the liquid was snow runoff and
condensate. The next day, it was realized by personnel that the liquid released was actually
sodium hydroxide and not condensate and snowmelt. The holding basin again contained
approximately 1,500 gallons of liquid (the remaining contents of the tank), with a pH of 14. An
investigation was conducted on the drainage ditches. Repairs were made on the tank.! The
caustic which had been contained in the holding basin was pumped into Building 443 and
handled as process waste.?

It was determined that sodium hydroxide was present in the Central Avenue Drainage Ditch.
Flow from this ditch was routed to Pond B-1 for containment. Additional surface water which
would typically flow to the Central Avenue Ditch or Pond B-1 was diverted away from the ditch
and to Pond B-3. At this time, normal flow of the Central Avenue Ditch was to Pond B-1 and
then to Pond B-3. Pond B-2 was used for spill control and laundry water containment.

To neutralize the water in the ditch, 5,000 pounds of alum was spread along the Central Avenue
Ditch between 5th and 10th Streets during the week of December 15, 1978.® (Alum reacts with
water to become sulfuric acid, thereby reducing the pH.) By March 16, 1979, the water in
Central Avenue Ditch was at an acceptable pH for discharge into Walnut Creek.* It is assumed
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that the released water entered South Walnut Creek through the normal route of Central Avenue
Ditch to Pond B-3 to Pond B-4 and out to South Walnut Creek.

Neutralization of Pond B-1 was attempted by the addition of 1,400 pounds of alum within 5 days
of the occurrence.” During the week of December 8, 1978, the water in Pond B-1, which
~ contained some of the sodium hydrdxide, was pumped to Solar Pond 207B-North.* On April 24,
1979, water from the spill which had been stored in Solar Pond 207B-North was transferred to
Ponds B-2 and A-2.” These ponds, at that time, were used for containment and evaporation of
laundry effluent. By June 29, 1979, the remaining water from the caustic spill was sprayed on
the hillside adjacent to Pond B-1, because it was found to be environmentally acceptable.®

Due to the successful use of Pond B-1 for spill control, on December 8, 1978, normal flow from
the Central Avenue Ditch began to flow directly to Pond B-3, and Ponds B-1 and B-2 were both
isolated for spill control.’

Another spill occurred from the sodium hydroxide tank on January 6, 1989. Approximately 1
to 3 gallons of caustic spilled into the holding basin, where it was contained. Because the liquid
was contained in the secondary containment, there was no release to the environment', It is
probable that the caustic in the holding basin was pumped into Building 443 and handled as
process waste in the same manner as the contained liquid in the 1978 incident.

kREk k% Rk

Other THSSs in the Area: Other areas or incidents of concern in the immediate area of the spill
include: IHSS 157.1, the Radioactive Site North Area; IHSS 191, Hydrogen Peroxide Spill; IHSS
129, Oil Leak; and IHSS 187, Sulfuric Acid Spill.
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OU13 IHSS DESCRIPTION

IHSS Number: 191
IHSS Name: Hydrogen Peroxide Spill

Date/Duration of Occurrence: April 1981

Description of Incident: During the week ending April 24, 1981, warehouse personnel were
transporting three 55-gallon drums of hydrogen peroxide (H,0,) when two of the drums fell off
of a pallet. One of the drums burst open and the hydrogen peroxide drained into a culvert at the
corner of Fifth Street and Central Avenue. A hole was dug east of Fifth Street by Labor
personnel and the Fire Department hosed down the area, allowing the diluted hydrogen peroxide
to drain into the hole. The hole was refilled on April 23, 1981." The hydrogen peroxide was
a 35% solution.? The hydrogen peroxide was a pure raw material for use at the RFP.?

kkk Kk kkk

Other IHSSs in Area: IHSS 169 describes a hydrogen peroxide drum spill occurring in April

. 1981 at the warehouse. It has been concluded that these two IHSSs are the same incident, as
warehouse personnel remember only the incident at the comer of Fifth Street and Central
Avenue. In addition, the source for the RCRA 3004(u) description of IHSS 169 insists that only
one hydrogen peroxide event occurred, the one described in IHSS 191.°

References:

' Hornbacher, Daryl D., "Environmental Analysis Weekly Highlights Week Ending April 24,"
April 24, 1981.

2 Author Unknown, 1989, "Incident (Spills) Toxic or Hazardous Substances," June 12.

* Personal Communication, Gordon Elvey, RFP Employee, March 23, 1992.

¢ Site Visit, March 24, 1992.

5 Personal Communication, Daryl Hornbacher, Former RFP Employee, April 2, 1992
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GEOLOGIC DATA



WELL

WELL NAME NAME
4486 44-86
4486 44-86
6186 61-86
6186 61-86
P313489 PZDn589
P313489 PZ0589
P313489 PZD589
P313489 PZ0589
P313589 PZ)789
P313589 PZ0789
P313589 PZ0789
P313589 PZ0789
P213689 PZ1089
P213689 PZ1089
P213689 PZ1089
P213689 PZ1089
P213689 PZ1089
P314089 PZ2389
P414189 P22489
P414189 PZ2489
P414189 PZ2489
P414189 PZ2489
P414189 PZ2489
P414189 PZ22489
P114489 PZ3689
P114489 PZ3689
P114489 PZ3689
P114489 PZ3689
P114489 PZ3689
P114489 PZ3689

PAGE1

APPENDIX B
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU13
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a) 15— April-92

RFP RFP STATE STATE SURFACE TD. TYPE THICK EL. TOP
AREA NORTH EAST NORTH EAST ELEVATION TD. ELEVATION ALLUVIUM ALLUVIUM BEDROCK

PLANT WEST 36252 19131 749254 2082234 601993 3 598693 Of 25 599493
PLANT WEST ’

881 HILLSIDE

881 HILLSIDE

PLANT 35934 19952 748913 2083062 6011.70 24 59877 f 206 5991.1
PLANT

PLANT

PLANT

PLANT 35592 20436 748510 2083547 600850 2 59865 O 11 59975
PLANT

PLANT

PLANT

PLANT 36478 20629 749460 2083736 599430 23 59113 0.4 13 59813
PLANT

PLANT

PLANT

PLANT

PLANT 36480 20545 749461 2083653 5996.70
PLANT 36080 19877 749059 2082986 6010.60
PLANT

PLANT

PLANT

PLANT

PLANT

PLANT 371364 18140 750337 2081246 6033.40 52 59814 Ot 483 59851
PLANT

PLANT

PLANT

PLANT

PLANT

59717 Ot 93 59874
5982.6 (0,44 18 59926

82




WELL NAME

P114689
P114789
P114789
P114789
P114789
P114789
P114889
P114889
P114989
P114989
P114989
P114989
P114989
P114989
P114989
P114989
P115089
P115089
P115089
P115089
P115089
P115089
P115089
P115089
P115089
P115089
P115089
P115089
P115189
P115189

PAGE2

NAME

PZ4289
PZA389
PZ4389
PZA389
PZA389
PZA389
PZA489
PZ4489
PZAS89
PZAS89
PZAS89
PZ4589
PZAS589
PZ4589
PZA589
PZAS89
PZA689
PZA689
PZ4689
PZA689
PZA689
PZA689
PZA4689
PZA689
PZA689
PZA689
PZ4689
PZ4689
PZA789
PZ4789

APPENDIX B :
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU13
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a) 15—April-92

RFP RFP STATB STATE SURFACB TD. TYPB THICK EL. TOP
AREA NORTH EAST NORTH EAST ELEVATION TD. ELEVATION ALLUVIUM ALLUVIUM BEDROCK

PLANT 36964 19938 749943 2083044 6004.00 26 5978 0.4 2 5982
PLANT 36962 19504 749940 2082610 6010.70 31 597197 Of 26 5984.7
PLANT
PLANT
PLANT
PLANT
PLANT 36950 19020 749926 2082127 6016.60 18 5998.6 Ot 138 60028
PLANT
PLANT 36984 18555 749959 2081661 602980 435 59863 of 315 59923
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT 36957 18151 749930 2081258 6038.1 46.1 5992 0 ¢4 402 59979
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT 36668 18128 749641 2081236 6034.00 423 59917 Qf 383 5995.7
PLANT




WELL
WELL NAME NAME
P115189 PZA789
P115189 PZA789
P115189 PZA789
P115189 PZAT89
P115189 PZA789
P115189 PZA789
P115189 PZA789
P115489 PZ4989
P115489 PZA989
P115489 PZ4989
P115489 PZA989
P115589 PZ5089
P115589 PZ5089
P115589 PZ5089
P115589 PZ5089
P115589 PZ5089
P115589 PZ5089
P115589 PZ5089
P115589 PZ5089
P115589 - PZ5089
P115589 PZ5089
P115589 PZ5089
P115589 PZ5089
P115589 PZ5089
P115689 PZ5189
P215789 PZ5289
P215789 PZ5289
P215789 PZ5289
P215789 PZ5289
P215789 PZ5289
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APPENDIX B
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU13
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a) 15—-April-92

RFP RFP STATE STATB SURFACE TD. TYPE THICK " EL. TOP
AREA NORTH EAST NORTH EAST ELEVATION TD. ELEVATION ALLUVIUM ALLUVIUM BEDROCK

PLANT
PLANT

PLANT

PLANT

PLANT

PLANT

PLANT

PLANT 36531 19026 749507 2082135 6023.40 31 5992.4 ot 26 5997.4
PLANT

PLANT

PLANT

PLANT 36573 19550 749551 2082658 601410 36 5980.5 ot 29 5985.1
PLANT '

PLANT

PLANT

PLANT

PLANT

PLANT

PLANT

PLANT

PLANT

PLANT

PLANT

PLANT

PLANT 36553 19910 749532 2083019 600690 235 59834 of 197 59872
PLANT 36490 20322 749470 2083430 6002.00 2 5980 ot 18 5984
PLANT

PLANT

PLANT

PLANT




GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU13
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a)

OLD
WELL RFP
WELL NAME NAME AREA NORTH
P215789 PZ5289 PLANT
P215789 PZ5289 PLANT
P215789 PZ5289 PLANT
P415889 PZ5389 PLANT 36153
P415889 PZ5389 PLANT
P415889 PZ5389 PLANT
P415889 PZ5389 PLANT
P415989 PZ5489 PLANT 36052
P415989 PZ5489 PLANT
P415989 PZ5489 PLANT
P416089 PZ5589 PLANT 35633
P416089 PZ5589 PLANT
P416089 PZ5589 PLANT
P416189 PZ5689 PLANT 35633
P416189 PZ5689 PLANT
P416189 PZ5689 PLANT
P416189 PZ5689 PLANT
P416289 PZ5789 PLANT 35623
P416289 PZ5789 PLANT
P416289 PZ5789 PLANT
P416289 PZ5789 PLANT
P416289 PZ5789 PLANT
P416389 PZ5889 PLANT 35341
P416389 PZ5889 PLANT
P416389 PZ5889 PLANT
P416389 PZ5889 PLANT
P416389 PZ5889 PLANT
P416389 PZ5889 PLANT
P416389 PZ5889 PLANT

P416389 PZ5889 PLANT

PAGE4

RFP
BAST

17608

17901

17608

18009

17518

APPENDIX B

STATE
NORTH

749125

749025

748605

748606

748598

748313

STATE

SURFACE

EAST  ELEVATION

2080718

2081011

2081120

2081555

2080631

6050.40

6044 90

6051.70

6045.60

6038.60

6055.40

TD.

547

42

39.7

43

47

TD.

TYPB

THICK

15-April-92

EL. TOP

ELEVATION ALLUVIUM ALLUVIUM BEDROCK

5995.7

6002.9

6012

60116

59956

6008 4

Ot

Of

ot

0,44

Ot

10,43

495

335

292

6000.9

60109

60182

6016.4

60156

60254



WELL NAME

P416389
P416489
P416489
P416489
P416489
P416489
P416489
P416489
P416489
P416589
P416589
P416589
P416589
P416589
P416789
P416789
P416789
P416789
P416789
P416789
P416789
P416789
P416789
P416789
P416889
P416889
P416889
P416889
P416889
P416889

PAGES

E8

PZ5889
PZ5989
PZ5989
PZ5989
PZ5989
PZ5989
PZ5989
PZ5989
PZ5989
PZ6089
PZ6089
PZ6089
PZ6089
PZ6089
PZ6289
PZ6289
PZ6289
PZ6289
PZ6289
PZ6289
PZ6289
PZ6289
PZ6289
PZ6289
PZ6389
PZ6389
PZ6389
PZ5389
PZ6389
PZ6389

APPENDIX B
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU13
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a) 15—-April-92

RFP RFP STATB STATB SURFACE TD. TYPE THICK EL. TOP
AREA NORTH EAST NORTH EAST ELEVATION TD. ELEVATION ALLUVIUM ALLUVIUM BEDROCK

PLANT
PLANT 35237 18000 748210 2081113 604850 28 60205 f 252 60233
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT 35236 18433 748211 2081546 604120 3%5 6004.7 Qf 305 6010.7
PLANT
PLANT
PLANT
PLANT
PLANT 35228 19270 . 748206 2082382 602780 30 59978 ot 264 60014
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
PLANT 35227 19702 748206 2082815 6017 40 23 59944 0 41 202 59972
PLANT
PLANT
PLANT
PLANT
PLANT



APPENDIX B
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU13
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a) 15—-April-92
OLD
WELL RFP RFP STATE STATE SURFACE TD. TYPE THICK EL. TOP

WELL NAME NAME AREA NORTH EAST NORTH BAST ELEVATION TD. ELEVATION ALLUVIUM ALLUVIUM BEDROCK
P416889 PZ6389 PLANT
P416889 PZ6389 PLANT
P416889 PZ6389 PLANT
P416989 5189BR BUFFER WEST 35807 17924 748780 2081034 604520 20 58252 of 30 60152
P416989 5189BR BUFFER WEST '
P416989 S189BR BUFFER WEST
P416989 5189BR BUFFER WEST
P416989 5189BR BUFFER WEST
P416989 5189BR BUFFER WEST
P416989 5189BR BUFFER WEST
P416989 5189BR BUFFER WEST
P416989 5189BR BUFFER WEST
P416989 5189BR BUFFER WEST
P416989 5189BR BUFFER WEST
P417889 OP0189 PLANT 35952 19545 748930 2082655 601530 2 59933 of 215 59938
P317989 OP0289 ORIGINAL PROCESS 35907 21163 748891 2084272 5990.90 16 59749 f 64 59845
P317989 OP0289 ORIGINAL PROCESS
P317989 OP0289 ORIGINAL PROCESS
P218089 OP0389 ORIGINAL PROCESS 36958 20914 749941 2084020 598580 16 59698 ot 6 59798
P218289 OP0189 PLANT 35974 19544 748952 2082653 60169 k<) 59839 ot 23 59939
P218289 OP0189 PLANT
P218289 OP0189 PLANT
P218289 OP0189 PLANT
P218289 OP0189 PLANT
P218289 OP0189 PLANT
P119289 PZ3489A PLANT 37943 19132 750920 2082236 59849 14 59709 Qo 42 5980.7
P119389 PZ3889 PLANT 37304 18815 750280 2081921 60117 26 5985.7 ot 164 59953
P419689 PZ0489 PLANT 35544 19402 748522 2082513 60224 3 5989.4 of 2 6000.4

P320089 7089 PLANT 35818 20170 748799 2083280 6009.9 209 5989 (0,43 188 5991.1
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APPENDIX B ,
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU13
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991 a) 15-April-92
OLD Ka SS #1 Ka SS #1 Ka SS #1 Ka SS #1
WELL SUB.ALLUV. SUB.ALLUV. GRAINSIZE GRAIN SIZE Strat. Eqv. Strat. Bqv. GRAINSIZE  GRAIN SIZE
WELL NAME NAME FORMATION  LITHOLOGY (mm) DEPTH ELEVATION THICK. % >200/230 SIEVE  DEPTH
4486 44-86 Ka CLYSIN
4486 44-86 Ka
6186 61-86 Ka
6186 61-86 Ka
P313489 PZ0589 Ka CLYSIN
P313489 PZD589
P313489 PZD589
P313489 PZ589
P313589 PZ0789 Ka sS#1 005 136-138 59965 p 41 1B6-1B8
P313589 PZ0789 R 156-158
P313589 PZ0789 0 174-176
P313589 PZI89 2 185-187
P213689 PZ1089 Ka CLYSIN 59743 3+ 465  207-209
P213689 PZ1089 583 216-217
P213689 PZ1089 '
P213689 PZ1089
P213689 PZ1089
P314089 PZ2389 Ka CLYSIN
P414189 PZ2489 Ka CLYSIN
P414189 PZ2489
P414189 PZ2489
P414189 PZ2489
P414189 PZ2489
P414189 PZ2489
P114489 PZ3689 Ka CLYSIN SILTY
P114489 PZ3689
P114489 PZ3689
P114489 PZ3689
P114489 PZ3689

P114489 PZ3689
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WELL NAME

P114689
P114789
P114789
P114789
P114789
P114789
P114889
P114889
P114989
P114989
P114989
P114989
P114989
P114989
P114989
P114989
P115089
P115089
P115089
P115089
P115089
P115089
P115089
P115089
P115089
P115089
P115089
P115089
P115189
P115189

PAGES

NAME

PZ4289
PZA389
PZA389
PZA389
PZ4389
PZA389
PZA489
PZ4489
PZ4589
PZAS89
PZAS89
PZAS89
PZ4589
PZAS89
PZAS89
PZ7A589
PZA689
PZ4689
PZ4689
PZ4689
PZ4689
PZ4689
PZA689
PZ4689
PZA689
PZ4689
PZA689
PZA689
PZA789
PZ4789

APPENDIX B
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU13
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a) 15-April-92
Ka SS #1 Ka SS #1 Ka SS #1 Ka SS #1
SUB.ALLUV. SUB.ALLUV. GRAINSIZE GRAIN SIZE Strat. Eqv. Strat. Eqv. GRAINSIZE  GRAIN SIZE
FORMATION  LITHOLOGY (mm) DEPTH ELEVATION THICK. % >2007230 SIEVE DEPTH
Ka CLYSTN SANDY
Ka CLYSIN
Ka CLYSIN SANDY
Ka CLYSIN
Ka CLYSIN
Ka CLYSIN



WELL NAME

P115189
P115189
P115189
P115189
P115189
P115189
P115189
P115489
P115489
P115489
P115489
P115589
P115589
P115589
P115589
P115589
P115589
P115589
P115589
P115589
P115589
P115589
P115589
P115589
P115689
P215789
P215789
P215789
P215789
P215789

PAGE9

é

PZA789
PZA789
PZAT89
PZA789
PZA789
PZA789
PZ4789
PZA4989
PZA989
PZ4989
PZA989
PZ5089
PZ5089
PZ5089
PZ5089
PZ5089
PZ5089
PZ5089
PZ5089
PZ5089
PZ5089
PZ5089
PZ5089
PZ5089
PZ5189
PZ5289
PZ5289
PZ5289
PZ5289
PZ5289

APPENDIX B
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU13
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a) 15—April-92

Ka SS #1 Ka SS #1 Ka SS #1 Ka SS #1
SUB. ALLUV. SUB. ALLUV. GRAIN SIZE GRAINSIZE Strat. Eqv. Strat. Eqv. GRAIN SIZE GRAIN SIZB
FORMATION LITHOLOGY {mm) DEPTH ELEVATION THICK. % > 2007230 SIEVE DEPTH

Ka CLYSIN
Ka CLYSIN -
Ka CLYSIN
Ka CLYSIN



APPENDIX B
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU13
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a) 15— April-92

OLD ‘ Ka SS #1 Ka SS #1 Ka SS #1 Ka SS #1

WELL SUB.ALLUV. SUB.ALLUV. GRAINSIZE GRAIN SIZE Strat. Equ. Strat. Eqv. GRAINSIZE  GRAIN SIZE
WELL NAME NAME FORMATION  LITHOLOGY (mm) DEPTH ELEVATION THICK. % >200230SIEVE DEPTH
P215789 PZ5289
P215789 PZ5289
P215789 PZ5289
P415889 PZ5389 Ka CLYSIN SILTY
P415889 PZ5389
P415889 PZ5389
P415889 PZ5389
P415989 PZ5489 Ka SSSILTY 004 34 60109 4+ B9 340-350
P415989 PZ5489 61  365-370
P415989 PZ5489 107 385-387
P416089 PZ5589 Ka CLYSIN SANDY
P416089 PZ5589
P416089 PZ5589
P416189 PZ5689 Ka CLYSIN
P416189 PZ5689
P416189 PZ5689
P416189 PZ5689
P416289 PZ5789 Ka CLYSIN SANDY 601456 v+ 319 260-262
P416289 PZ5789 23 300-310
P416289 PZ5789 558  330-340
P416289 PZ5789 203 398-399
P416289 PZ5789 @  400-404
P416389 PZ5889 Ka CLYSIN 60232 v)
P416389 PZ5889
P416389 PZ5889
P416389 PZ5889
P416389 PZ5889
P416389 PZ5889
P416389 PZ5889
P416389 PZ5889
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WELL NAME

P416389
P416489
P416489
P416489
P416489
P416489
P416489
P416489
P416489
P416589
P416589
P416589
P416589
P416589
P416789
P416789
P416789
P416789
P416789
P416789
P416789
P416789
P416789
P416789
P416889
P416889
P416889
P416889
P416889
P416889

PAGE11

é

PZ5889
PZ5989
PZ5989
PZ5989
PZ5989
PZ5989
PZ5989
PZ5989
PZ5989
PZ6089
PZ6089
PZ6089
PZ6089
PZ6089
PZ6289
PZ6289
PZ6289
PZ6289
PZ6289
PZ6289
PZ56289
PZ6289
PZ6289
PZ6289
PZ6389
PZ6389
PZ5389
PZ6389
PZ6389
PZ6389

APPENDIX B
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU13
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a) 15-April-92

Ka SS #1 Ka SS #1 Ka SS #1 Ka SS #1
SUB. ALLUV. SUB. ALLUV. GRAINSIZE GRAIN SIZB Strat. Eqv. Strat. Eqv. GRAIN SIZB GRAIN SIZE
FORMATION LITHOLOGY (mm) DEPFTH ELEVATION THICK. % > 200/230 SIEVE DEPTH

Ka CLYSIN SANDY
Ka CLYSIN
Ka CLYSIN
Ka CLYSIN




APPENDIX B
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU13
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a) 15—April-92

OLD Ka SS #1 Ka SS #1 Ka SS #1 Ka SS #1
WELL SUB. ALLUV. SUB. ALLUV. GRAIN SIZE GRAIN SIZE Strat. BEqv. Strat. Eqv. GRAIN SIZE GRAIN SIZE
NAME FORMATION LITHOLOGY (mm}) DEPTH ELEVATION THICK. % > 2007230 SIEVE DEPTH

PZ5389

PZ6389

PZ6389

5189BR Ka CLYSIN
5189BR
5189BR
5189BR
5189BR
5189BR
5189BR
5189BR
5189BR
5189BR
5189BR
OP0189
0OP0289
OP0289
OP0O289
OP0389
OP0189
OP0O189
OP0189
OP0189
OP0189
OPO189
PZ3489A Ka CLYSIN

PZ3889 CLYSIN SILTY

PZ0489 SS #1 60004 1
7089 CLYSIN SILTY

CLYSTN
CLYSIN 59825 02

(9l

CLYSIN 59734 06
CLYSIN

(99




APPENDIX B
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU13
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a) 15-April-92
OLD Ka SS #2 Ka SS #2 Ka SS #2 Ka SS #2 Ka SS #3 Ka SS #3 Ka SS #3 Ka SS #3
WELL Strat. Eqv. Strat. Bqv. GRAINSIZE  GRAINSIZE Strat.Eqv.  Srat Eqv.  GRAIN SIZE GRAIN SIZE
WELL NAME NAME ELEVATION THICK. % >200230 SIEVE  DEPTH  ELEVATION THICK % >200/230 SIEVE DEPTH
4486 44-86
4486 44-86
6186 61-86
6186 61-86
P313489 PZD589
P313489 PZ0589
P313489 PZD589
P313489 PZ0589
P313589 PZ0789
P313589 PZ0789
P313589 PZ0789
P313589 PZI89
P213689 PZ1089
P213689 PZ1089
P213689 PZ1089
P213689 PZ1089
P213689 PZ1089
P314089 PZ2389
P414189 PZ2489
P414189 PZ2489
P414189 PZ2489
P414189 PZ2489
P414189 PZ2489
P414189 PZ2489
P114489 PZ3689
P114489 PZ3689
P114489 PZ3689
P114489 PZ3689
P114489 PZ3689

P114489 PZ3689
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WELL NAME

P114689
P114789
P114789
P114789
P114789
P114789
P114889
P114889
P114989
P114989
P114989
P114989
P114989
P114989
P114989
P114989
P115089
P115089
P115089
P115089
P115089
P115089
P115089
P115089
P115089
P115089
P115089
P115089
P115189
P115189
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WELL
NAME

PZA289
PZA389
PZA389
PZA389
PZA389
PZA389
PZA489
PZA489
PZAS89
PZAS89
PZA589
PZAS89
PZ74589
PZA589
PZA589
PZAS89
PZA689
PZ4689
PZA689
PZA689
PZA689
PZA689
PZA4689
PZA689
PZA689
PZA689
PZA689
PZ4689
PZA789
PZA789

APPENDIX B
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU13
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a) 15-April-92
Ka SS #2 KaSS #2 Ka SS #2 KaSS #2 Ka SS #3 Ka SS #3 Ka SS #3 Ka SS #3
Strat. Eqv. Strat. Eqv. GRAINSIZE  GRAINSIZE  Strat.Eqv.  Stat.Eqv.  GRAINSIZE GRAIN SIZE
ELEVATION THICK. % >200230 SIEVE  DEPTH  ELEVATION THICK. % >200/230 SIEVE DEPTH




OLD

WELL
WELL NAME NAMB
P115189 PZA789
P115189 PZA789
P115189 PZA789
P115189 PZA789
P115189 PZA789
P115189 PZA789
P115189 PZ4789
P115489 PZA989
P115489 PZ4989
P115489 PZ4989
P115489 PZA989
P115589 PZ5089
P115589 PZ5089
P115589 PZ5089
P115589 PZ5089
P115589 PZ5089
P115589 PZ5089
P115589 PZ5089
P115589 PZ5089
P115589 PZ5089
P115589 PZ5089
P115589 PZ5089
P115589 PZ5089
P115589 PZ5089
P115689 PZ5189
P215789 PZ5289
P215789 PZ5289
P215789 PZ5289
P215789 PZ5289
P215789 PZ5289
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APPENDIX B
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU13
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a) 15-April-92
Ka SS #2 Ka SS #2 Ka SS #2 Ka SS #2 Ka SS #3 Ka SS #3 Ka SS #3 Ka SS #3
Strat. Eqv. Strat. Eqv. GRAINSIZE  GRAINSIZE  SwatEqv.  Suat.Eqv.  GRAINSIZE GRAIN SIZE
ELEVATION THICK. % >200230 SIEVE  DEPTH  ELEVATION  THICK. % >200/230 SIEVE DEPTH




WELL
WELL NAME NAME
P215789 PZ5289
P215789 PZ5289
P215789 PZ5289
P415889 PZ5389
P415889 PZ5389
P415889 PZ5389
P415889 PZ5389
P415989 PZ5489
P415989 PZ5489
P415989 PZ5489
P416089 PZ5589
P416089 PZ5589
P416089 PZ5589
P416189 PZ5689
P416189 PZ5689
P416189 PZ5689
P416189 PZ5689
P416289 PZ5789
P416289 PZ5789
P416289 PZ5789
P416289 PZ5789
P416289 PZ5789
P416389 PZ5889
P416389 PZ5889
P416389 PZ5889
P416389 PZ5889
P416389 PZ5889
P416389 PZ5889
P416389 PZ5889
P416389 PZ5889
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: APPENDIX B
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU13
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a) 15— April-92
Ka SS #2 Ka SS #2 Ka SS #2 Ka SS #2 Ka SS #3 Ka SS #3 KaSS #3 KaSS #3
Strat. Eqv. Strat. Eqv. GRAIN SIZE GRAINSIZE  Strat. Eqv. Strat. Eqv. GRAIN SIZE GRAIN SIZE
ELEVATION THICK. % > 2007230 SIEVE DEPTH ELEVATION THICK. % >200/230 SIEVE DEPTH




APPENDIX B
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU13
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a) 15—April-92
oLD Ka SS #2 Ka SS #2 KaSS #2 Ka SS #2 Ka SS #3 Ka SS #3 Ka SS #3 KaSS #3
WELL Strat. Eqv. Strat. Eqv. GRAIN SIZE GRAINSIZE  Strat. Eqv. Strat. Eqv. GRAIN SIZE GRAIN SIZE

WELL NAME NAME - ELEVATION THICK. % > 200/230 SIEVE DEPTH  ELEVATION THICK. % >200/230 SIEVE DEPTH
P416389 PZ5889

P416489 PZ5989

P416489 PZ5989

P416489 PZ5989

P416489 PZ5989

P416489 PZ5989

P416489 PZ5989

P416489 PZ5989

P416489 PZ5989

P416589 PZ5089

P416589 PZ6089

P416589 PZ6089

P416589 PZ6089

P416589 PZ6089

P416789 PZ6289

P416789 PZ6289

P416789 PZ5289

P416789 PZ5289

P416789 PZ6289

P416789 PZ6289

P416789 PZ6289 )

P416789 PZ6289

P416789 PZ6289

P416789 PZ6289

P416889 PZ5389

P416889 PZ6389

P416889 PZ6389

P416889 PZ6389

P416889 PZ6389

P416889 PZ6389
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WELL NAME

P416889
P416889
P416889
P416989
P416989
P416989
P416989
P416989
P416989
P416989
P416989
P416989
P416989
P416989
P417889
P317989
P317989
P317989
P218089
P218289
P218289
P218289
P218289
P218289
P218289
P119289
P119389
P419689

PAGE 18

OLD
WELL
NAME

PZ6389
PZ56389
PZ6389
5189BR
5189BR
5189BR
5189BR
5189BR

.5189BR

5189BR
5189BR
5189BR
5189BR
5189BR
OP0189
OP0289
OP0289
OP0289
OP0389
OPO0189
OP0189
OP0189
OP0189
OP0189
OPo189
PZ3489A
PZ3889
PZD489
7089

: APPENDIX B
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU13
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a) 15-April-92
Ka SS #2 Ka SS #2 Ka SS #2 Ka SS #2 Ka SS #3 KaSS #3 Ka SS #3 Ka SS #3
Strat. Eqv. Strat. Eqv. GRAINSIZE  GRAINSIZE Strat.Eqv.  Strat. Equ.  GRAINSIZE GRAIN SIZE
ELEVATION THICK. % >200230 SIEVE  DEPTH  ELEVATION THICK. % >200/230 SIEVE DEPTH

— -



P313589
P213689
P213689
P213689
P213689
P213689
P314089
P414189
P414189
P414189
P414189
P414189
P414189
P114489
P114489
P114489
P114489
P114489
P114489

PAGE 19

44-86
44-86
61-86
61-86

Efe

APPENDIX B
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU13
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a)  15-Apil-92

Ka SS #4 Ka SS #4 Ka SS #4 Ka SS #4 Ka SS #5 Ka SS #5 Ka SS #5 Ka SS #5
Strat. Eqv.  Strat. Eqv. GRAINSIZE  GRAINSIZE  Strat. Eqv. Strat. Eqv. GRAIN SIZE GRAIN SIZE
ELEVATION THICK. % >200230SIEVE DEPTH ELEVATION THICK. % > 200/230 SIEVE DEPTH

PZ0589
PZD589
PZ0589
PZD589
PZ0789
PZD789
PZD789
PZ0789
PZ1089
PZ1089
PZ1089
PZ1089
PZ1089
PZ2389
PZ72489
PZ2489
PZ2489
PZ2489
PZ2489
PZ2489
PZ3689
PZ3689
PZ3689
PZ3689
PZ3689
PZ3689



WELL NAME

P114689
P114789
P114789
P114789
P114789
P114789
P114889
P114889
P114989
P114989
P114989
P114989
P114989
P114989
P114989
P114989
P115089
P115089
P115089
P115089
P115089
P115089
P115089
P115089
P115089
P115089
P115089
P115089
P115189
P115189
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APPENDIX B
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU13
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a)  15-Api-92

Ka SS #4 Ka SS #4 Ka SS #4 Ka SS #4 Ka SS #5 Ka SS #5 Ka SS #5 Ka SS #5
Strat. Eqv.  Strat. Eqv. GRAINSIZE  GRAINSIZE  Strat. Eqv. Strat. Eqv. GRAIN SIZE GRAIN SIZE
NAME ELEVATION THICK. % >200/230 SIEVE  DEPTH ELEVATION THICK. % > 200230 SIEVE DEPTH

it

PZ4289
PZA389
PZ4389
PZA389
PZA389
PZA389
PZA489
PZA489
PZAS89
PZ4589
PZA4589
PZ4589
PZAS89
PZAS89
PZA589
PZAS89
PZ4689
PZA689
PZA689
PZA689
PZA689
PZA689
PZA689
PZA689
PZ4689
PZA689
PZA689
PZA689
PZA789
PZA789



APPENDIX B
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU13
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a)  15-Aprii-92

oLD Ka SS #4 Ka SS #4 Ka SS #4 Ka SS #4 KaSS #5 Ka SS #5 Ka SS #5 Ka SS #5
WELL Strat. Bqv.  Strat. Eqv. GRAINSIZE  GRAINSIZE  Strat Eqv. Strat. Eqv. GRAIN SIZE GRAIN SIZE
WELL NAME NAME ELEVATION THICK. % >200230SIEVE DEPTH ELEVATION THICK. % > 200/230 SIEVE DEPTH
P115189 PZAT89
P115189 PZAT89
P115189 PZA89
P115189 PZAT89
P115189 PZAT89
P115189 PZAT89
P115189 PZA789
P115489 PZ4989
P115489 PZA989
P115489 PZA989
P115489 PZA989
P115589 PZ5089
P115589 PZ5089
P115589 PZ5089
P115589 PZ5089
P115589 PZ5089
P115589 PZ5089
P115589 PZ5089
P115589 PZ5089
P115589 PZ5089
P115589 PZ5089
P115589 PZ5089
P115589 PZ5089
P115589 PZ5089
P115689 PZ5189
P215789 PZ5289
P215789 PZ5289
P215789 PZ5289
P215789 PZ5289

P215789 PZ5289
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APPENDIX B
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU13
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a)  15-Apil-92

OLD Ka SS #4 Ka SS #4 Ka SS #4 Ka SS #4 KaSS #5 KaSS #5 Ka SS #5 Ka SS #5
WELL Strat. Eqv. Strat. Bqv. GRAIN SIZB GRAIN SIZB Strat. BEqv. Strat. Eqv. GRAIN SIZE GRAIN SIZE
WELL NAME NAME ELEVATION THICK. % > 200/230 SIEVE DEPTH ELEVATION THICK. % > 200/230 SIEVE DEPTH
P215789 PZ5289
P215789 PZ5289
P215789 PZ5289
P415889 PZ5389
P415889 PZ5389
P415889 PZ5389
P415889 PZ5389
P415989 PZ5489
P415989 PZ5489
P415989 PZ5489
P416089 PZ5589
P416089 PZ5589
P416089 PZ5589
P416189 PZ5689
P416189 PZ5689
P416189 PZ5689
P416189 PZ5689
P416289 PZ5789
P416289 PZ5789
P416289 PZ5789
P416289 PZ5789
P416289 PZ5789
P416389 PZ5889
P416389 PZ5889
P416389 PZ5889
P416389 PZ5889
P416389 PZ5889
P416389 PZ5889
P416389 PZ5889
P416389 PZ5889
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APPENDIX B

GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU13
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a)  15-Amit-92

oLD Ka SS #4 KaSS #4 Ka SS #4 Ka SS #4 Ka SS #5 Ka SS #5 Ka SS #5 Ka SS #5
WELL Strat. Eqv.  Strat. Eqv. GRAINSIZE  GRAINSIZE  Strat. Eqv. Strat. Eqv. GRAIN SIZE GRAIN SIZE
WELL NAME NAME ELEVATION THICK. % >200/230 SIEVE  DEPTH ELEVATION THICK. % >200/230 SIEVE DEPTH
P416389 PZ5889
P416489 PZ5989
P416489 PZ5989
P416489 PZ5989
P416489 PZ5989
P416489 PZ5989
P416489 PZ5989
P416489 PZ5989
P416489 PZ5989
P416589 PZ6089
P416589 PZ6089
P416589 PZ6089
P416589 PZ6089
P416589 PZ6089
P416789 PZ6289
P416789 PZ6289
P416789 PZ6289
P416789 PZ6289
P416789 PZ6289
P416789 PZ6289
P416789 PZ6289
P416789 PZ6289
P416789 PZ6289
P416789 PZ6289
P416889 PZ6389
P416889 PZ6389
P416889 PZ6389
P416889 PZ6389
P416889 PZ6389
P416889 PZ6389
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APPENDIX B
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU13
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a)  15-Apil-92

OLD Ka SS #4 KaSS #4 Ka SS #4 Ka SS #4 Ka SS #5 Ka SS #5 Ka SS #5 KaSS #5

WELL Strat. Eqv. Strat. Eqv. GRAIN SIZE GRAIN SIZE Strat. Eqv. Strat. Bqv. GRAIN SIZE GRAIN SIZE
WELL NAME NAME ELEVATION THICK. % > 200/230 SIEVE DEPTH ELEVATION THICK. % > 200/230 SIEVE DEPTH
P416889 PZ6389
P416889 PZ6389
P416889 PZ6389
P416989 5189BR
P416989 5189BR
P416989 5189BR
P416989 5189BR
P416989 5189BR
P416989 5189BR
P416989 5189BR
P416989 5189BR
P416989 5189BR
P416989 5189BR
P416989 5189BR
P417889 OP0189
P317989 OP0289
P317989 OP0289
P317989 OP0289
P218089 OP0389
P218289 OP0189
P218289 OP0189
P218289 OP0189
P218289 OP0189
P218289 OP0189
P218289 OP0189
P119289 PZ3489A
P119389 PZ3889
P419689 PZ0489
P320089 7089
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APPENDIX B
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING 0OU13
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a) 15—-April-92
OLD Upper Laramic Upper Laramie  Upper Laramic  Upper Laramic
WELL Sandstoncs Sandstones GRAIN SIZE GRAIN SIZE ALLUVIUMALLUVIUM GRAINSIZE GRAINSIZE CALICHE CALICHE
WELL NAME NAME ELEVATION THICK. % > 200/230 SIEVE  DEPTH TYPB RANGE % > 200/230 SIEVE DEPTH TYPB RANGE
4486 44-86 Grawel 0-155 N
4486 4-86 Sand 155-20
6186 61-86 AB  15-5
6186 61-86 Grawel 83-115 57 50-85 SM  5-85
P313489 PZ0589 Grawel 00-40 SM 0040
P313489 PZ0589 Sand 40-100 TR 40-200
P313489 PZ0589 Grawel 100-128
P313489 PZ0589 Sand 128-206
P313589 PZ0789 Grawl 20-30 TR 00-50
P313589 PZ0789 Grawel 40-50 AB  50-100
P313589 PZ0789 Sand 50-100 SM  100-120
P313589 PZ0789 Grawel 100-120 TR 120-150
P213689 PZ1089 Grawl 03-04 698 80-90T
P213689 PZ1089 Grawel 19-20
P213689 PZ1089 Grawel 48-60
P213689 PZ1089 Grawel 90-93
P213689 PZ1089 Grawel 100-120
P314089 PZ2389
P414189 PZ2489 Grawel 00-20 TR  00-40
P414189 PZ2489 Sand 4042 AB 4045
P414189 PZ2489 Grawl 42-80 TR  45-140
P414189 PZ2489 Sand 80-125
P414189 PZ2489 Grawel 125-140
P414189 PZ72489 Sand 140-160
P114489 PZ3689 Grawel 00-45 TR 00-09
P114489 PZ3689 Sand 45-70 SM  15-103
P114489 PZ3689 Grawl  70-75 TR 115-245
P114489 PZ3689 Sand 15-245
P114489 PZ3689 Grawl 245-255
P114489 PZ3689 Sand 255-483
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APPENDIX B
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU13
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a) 15-April-92
OLD Upper Laramic Upper Laramic  Upper Laramic  Upper Laramice
WELL Sandstoncs Sandstoncs GRAIN SIZE GRAIN SIZE ALLUVIUMALLUVIUM GRAINSIZE GRAINSIZE CALICHE CALICHE
WELL NAME NAME ELEVATION THICK. % > 200/230 SIEVE DEPTH TYPE RANGE % >200/230 SIEVE DEPTH TYPE RANGE
P114689 PZA289
P114789 PZA389 Grawel 00-27 TR 00-20
P114789 PZA389 Sand 27-80 TR 12.0-160
P114789 PZA389 Grawel 80-130
P114789 PZA389 Sand 13.0-23
P114789 PZA389 Grawel 223-240
P114889 PZA489 Grawel 00-90 TR 00-40
P114889 PZA489 Grawl 120-130 SM  50-140
P114989 PZAS89 Sand 00-55 SM 95-107
P114989 PZAS89 Grawel 95-115 TR 22-135
P114989 PZ4589 Sand 115-16.0 TR 145-235
P114989 PZAS589 Gravel  160-175
P114989 PZA589 Sand 175~180
P114989 PZAS89 Grawel 180-192
P114989 PZA589 Grawel 192-195
P114989 PZA589 Sand 195-255
P115089 PZA689 Grawel 00-160 SM 2140
P115089 PZA689 Sand 16.0-18.0 TR 40-60
P115089 PZA689 Grawl 180-185 SM  60-80
P115089 PZA689 Sand 185-193 AB 80-120
P115089 PZ4689 Grawel 193-210 TR 12.0-190
P115089 PZA689 Sand 210-218 AB 19.0-220
P115089 PZ4689 Grawel 218-25 TR 20-380
P115089 PZA689 Sand 25-255 '
P115089 PZA689 Grawel 255-260
P115089 PZA689 Sand 260-305
P115089 PZ4689 Grawel 305-312
P115089 PZAG89 Sand 312400
P115189 PZA789 Grawl 00-66 TR 103-123
P115189 PZA789 Sand 66-10.1 TR 153-163
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APPENDIX B
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU13
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a) 15—-April-92
OLD Upper Laramic Upper Laramie  Upper Laramie  Upper Laramic
WELL Sandstones Sandstoncs GRAIN SIZE GRAIN SIZE ALLUVIUMALLUVIUM GRAINSIZE GRAIN SIZE CALICHE CALICHE
WELL NAME NAME ELEVATION THICK. % > 200/230 SIEVE DEPTH TYPEB RANGE % > 200/230 SIEVE DEPTH TYPE RANGE
P115189 PZA789 Grawl 10.1-107
P115189 PZA789 Sand 107-123
P115189 PZA789 Grawl 123-143
P115189 PZA789 Grawl 153-163
P115189 PZA789 Sand 163-253
P115189 PZA789 Grawel 253-263
P115189 PZAT89 Sand 263-303
P115489 PZ4989 Grawl 00-150 SM 0040
P115489 PZ4989 AB  40-80
P115489 PZA989 SM  80-I25
P115489 PZA989 AB 125-145
P115589 PZ5089 Sand 4043 TR 40-50
P115589 PZ5089 ‘ Grawel 4347 TR 120-16.0
P115589 PZ5089 Sand 47-56
P115589 PZ5089 Grawel 5660
P115589 PZ5089 Sand 60-84
P115589 PZ5089 Grawel 84-86
P115589 PZ5089 Sand 86-125
P115589 © PZ5089 Grawl 1R25-132
P115589 PZ5089 Sand 132-135
P115589 PZ5089 Grawel 135-140
P115589 PZ5089 Sand 140-155
P115589 PZ5089 Grawel 155-160
P115589 PZ5089 Sand 160-220
P115689 PZ5189
P215789 PZ5289 Grawel 00-20 TR 00-135
P215789 PZ5289 Sand 30-55
P215789 PZ5289 Grawel 55-75
P215789 PZ5289 Sand 75-85
P215789 PZ5289 Grawel 85-95
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APPENDIX B
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU13
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a) 15—-April—92
OLD Upper Laramic Upper Laramic  Upper Laramic  Upper Laramie
WELL Sandstoncs Sandstoncs GRAINSIZE GRAINSIZE ALLUVIUMALLUVIUM GRAINSIZE GRAINSIZE CALICHE CALICHE
WELL NAME NAME ELEVATION THICK. % > 200230 SIEVE DEPTH TYPB RANGE % > 200/230 SIEVE DEPTH TYPB RANGE
P215789 PZ5289 Sand  95-11S5
P215789 PZ5289 Grawel 120-155
P215789 PZ5289 Sand 155-18.0
P415889 PZ5389 Grawel 00-27 TR 10-150
P415889 PZ5389 Sand  27-150 SM  155-208
P415889 PZ5389 Grawel 155-208 SM  375-380
P415889 PZ5389 Sand 215455
P415989 PZ5489 Grawel 05-60 TR 10-60
P415989 PZ5489 Sand 70-320 TR 200-230
P415989 PZ5489
P416089 PZ5589 Sand 10-185 AB  50-54
P416089 PZ5589 Grawel 185-195
P416089 PZ5589 Sand 195-335
P416189 PZ5689 Grawel 00-105 TR 1.0-100
P416189 PZ5689 Sand 105-190
P416189 PZ5689 Grawel 190-220
P416189 PZ5689 Sand 20-292
P416289 PZ5789 Grawel 0060 TR 00-60
P416289 PZ5789 Sand 60-224
P416289 PZ5789
P416289 PZ5789
P416289 PZ5789
P416389 PZ5889 Grawel 00-20 AB 35-40
P416389 PZs889 Grawel 38-52 TR 40-160
P416389 PZ5889 Sand 5260
P416389 PZ5889 Grawel 60-85
P416389 PZ5889 Sand ~ 85-90
P416389 PZ5889 Grawel 90-110
P416389 PZ5889 Sand 110-140
P416389 PZ5889 Grawel 140-160
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WELL NAME

P416389
P416489
P416489
P416489
P416489
P416489
P416489
P416489
P416489
P416589
P416589
P416589
P416589
P416589
P416789
P416789
P416789
P416789
P416789
P416789
P416789
P416789
P416789
P416789
P416889
P416889
P416889
P416889
P416889
P416889
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APPENDIX B
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU13
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a) 15-Apil-92
OLD Upper Laramie Upper Laramic  Upper Laramie  Upper Laramic
WELL Sandstooes Sandstones GRAIN SIZB GRAIN SIZE ALLUVIUMALLUVIUM GRAINSIZE GRAINSIZE CALICHE CALICHE
NAME ELEVATION THICK. % > 2007230 SIEVE DEPTH TYPB RANGE % > 200/230 SIEVE DEPTH TYPB RANGE
PZ5889 Sand 160263
PZ5989 Sand 05-12 AB  10-20
PZ5989 Grawel 12-25 TR  20-60
PZ5989 Sand 25-35 SM  60-140
PZ5989 Grawl 35-150
PZ5989 Sand 150-165
PZ5989 Grawl 165-180
PZ5989 Sand 180-205
PZ5989 Gravel 205-245
PZ6089 Grawel 00-20 TR  00-280
PZ56089 Sand 20-75s
PZ6089 Grawel 80-100
PZ6089 Grawel  120-200
PZ6089 Sand 200-300
PZ6289 Sand 0060 N
PZ6289 Grawel 60-73
PZ6289 Sand 73-80
PZ6289 Sand 90-9.7
PZ6289 Grawel 9.7-100
PZ6289 Sand 100-120
PZ6289 Grawl 125-180
PZ6289 Sand 180-230
PZ6289 Grawel  240-260
PZ6289 Sand 260-264
PZ6389 Grawel 00-30 TR 10-50
PZ6389 Sand 30-40
PZ6389 Sand 70-100
PZ5389 Sand 110-120
PZ6389 Sand 130-135
PZ6389 Grawel 135-155



APPENDIX B
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU13
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a) 15~-April-92

Upper Laramie Upper Laramic  Upper Laramic  Upper Laramie
Sandstoncs Sandstones GRAIN SIZE GRAIN SIZB ALLUVIUMALLUVIUM GRAINSIZE GRAINSIZE CALICHE CALICHE
ELEVATION THICK. % > 2007230 SIEVE DEPTH TYPB RANGE % > 200/230 SIEVE DEPTH TYPE RANGE

Sand 155-170
Grawel 170-180
Grawel 190-202

Grawl 00-07 TR 00-42
Sand 2642 SM 42-11
Grawel 4246 TR 82-302

Sand 46-112
Grawel 122-130
Sand 142-237
Grawel 242-250
Sand 25.0-257
Grawel 25.7-262
Sand 262-294
Grawel 294-299

o o

TR 100-14.0
P317989 OP0289 Grawel 00-10
P317989 OP0289 Sand 10-16
P317989 OP0289 Grawel 16-52
P218089 OP0389
P218289 0P0189 Grawel 00-60 AB  60-80
P218289 OP0189 Sand 60-10.7
P218289 OP0189 Grawl 107-112
P218289 OP0189 Sand 120-140
P218289 0P0189 Grawel 140-160
P218289 OP0189 Sand 160200
P119289 PZ3489A
P119389 PZ3889
P419689 PZ0489
P320089 7089 SM  20-60
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WELL NAME

6186

6186

P313489
P313489
P313489
P313489
P313589
P313589
P313589
P313589
P213689
P213689
P213689
P213689
P213689
P314089
P414189
P414189
P414189
P414189
P414189
P414189
P114489
P114489
P114489
P114489
P114489
P114489
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APPENDIX B

GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU1
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a)

OLD .
WELL DipP SAMPLE SAMPLE
NAME ANGLE DEPTH REMARKS DEPTH % GRAVEL

44-86

44-86 .

61-86 50-85 1
61-86

PZ0589

PZ0589

PZD589

PZ0589

PZ0789 136-138
PZ0789 156-158
PZ0789 174-176
PZ0789 185-18.7
PZ1089 80-90 336
PZ1089 20.7-209
PZ1089 216-21.7 0
PZ1089

PZ1089

PZ2389

PZ2489

PZ2489

PZ2489

PZ2489

PZ2489

PZ2489

PZ3689

PZ3689

PZ3689

PZ3689

PZ3689

PZ3689

[T — I — I

o

15-April-92
SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE
%SAND % <200230 %SILT % CLAY D50
) .
56 3 1 2 0013
a 59 36 3 005
2 68 (40) 28) (04)
2 70 @1) @9) (04)
2 88 (50) 38) (009)
362 202 2 182 085
465 535 37 198 006
583 47 25 167 085




APPENDIX B
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU13

FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a) 15~ Apeil—92
WELL DIP SAMPLE  SAMPLE  SAMPLE SAMPLE  SAMPLE SAMPLE  SAMPLE
WELL NAME NAME ANGLE DEPTH REMARKS DEPTH %GRAVEL %SAND % <200230 %SILT % CLAY D50
P114689 PZA289
P114789 PZA389
P114789 PZA389
P114789 PZA389
P114789 PZA389
P114789 PZ/4389
P114889 PZA489
P114889 PZA489
P114989 PZAS89
P114989 PZAS89
P114989 PZAS89
P114989 PZAS89
P114989 PZAS89
P114989 PZASE9
P114989 PZAS89
P114989 PZAS89
P115089 PZA689
P115089 PZA689
P115089 PZA689
P115089 PZA689
P115089 PZA689
P115089 PZ4689
P115089 PZA689
P115089 PZA689
P115089 PZA4689
P115089 PZA689
P115089 PZA689
P115089 PZA689
P115189 PZAT89
P115189 PZAT89
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£E9dOvd

687SZd 68LS1ed

6875Zd 68LS1Zd
6875Zd 68LS1Zd
6875Zd 68LS12d
687SZd 68Ls12d
6815Zd 6895T1d
680SZd 685s11d
680SZd 68ss11d
680SZd 68sS11d
680SZd 68ssT1d
6805Zd 68sST1d
680SZd 68ssT1d
680SZd 68ss11d
680SZd 68sST1d
680SZd 685511
680SZd 68sst1d
680SZd 68ss11d
680SZd 685ST1d
680SZd 68sST1d
686VZd 68vSTId
686VZd 68vSTId
686VZd 68vs1Ld
686YZd 68vsIid
68LvZd 68ISTId
68LVZd 68IST1d
68LvZd 681ST1d
68LVZd 681S11d
68LVZd 68ISTId
68LVZd 68ISIId
68LYZd 68IST1d
osa AVD% JITNS% 0cJo0c>% (NVS% THAVEO% HIddd HIdad HTIONV ANVN ANVN TIam
TIINVS TIINVS TIJANVS T1INVS H1dNVS  T1dJNVS T1INVS , dia TTHM
_ aio

Z%-nadv-st (e1661 ‘D%DH) LIOJHI NOLLVZIYHAIDVIVHO TVOID0TOdD WOIA
€1N0 ONIANNOYANS ANV NIHLIM SHIOHTIOY ANV STTHM JO4 VLVA OIIDOT10dD
4 XIANdddV




WELL NAME

P215789
P215789
P215789
P415889
P415889
P415889
P415889
P415989
P415989
P415989
P416089
P416089
P416089
P416189
P416189
P416189
P416189
P416289
P416289
P416289
P416289
P416289
P416389
P416389
P416389
P416389
P416389
P416389
P416389
P416389
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APPENDIX B
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU13
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a) 15—April-92

OLD

E

DIP SAMPLE SAMPLEB SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE
NAME ANGLE DEPTH REMARKS DEPTH % GRAVEL % SAND % < 200/230 %SILT %CAY D S0

PZ5289

PZ5289

PZ5289

PZ5389

PZ5389

PZ5389

PZ5389

PZ5489 340-350 0 339 66.1 (04)
PZ5489 365-370 68 593 339 0.14
PZ5489 385-387 0 107 893 419 474 0.0043
PZ5589

PZ5589

PZ5589

PZ5689

PZ5689

PZ5689

PZ5689

PZ5789 260-262
PZ5789 300-310
PZ5789 330-340
PZ5789 398-399
PZ5789 400404
PZ5889

PZ5889

PZ5889

PZ5889

PZ5889

PZ5889

PZ5889

PZ5889

319 6.1 337 284 004
23 511 305 272 005
558 42 @7 (172) 0075
203 797 458 139 0019

61 38 207 173 0.14

- O 0 O




APPENDIX B
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU13
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a) 15-April-92
OLD
WELL DIP SAMPLE  SAMPLE SAMPLE  SAMPLE SAMPLE SAMPLE SAMPLE
WELL NAME NAME ANGLE DEPTH REMARKS DEPTH %GRAVEL %SAND % <2007230 %SILT % CLAY D 50
P416389 PZ5889
P416489 PZ5989
P416489 PZ5989
P416489 PZ5989
P416489 PZ5989
P416489 PZ5989
P416489 PZ5989
P416489 PZ5989
P416489 PZ5989
P416589 PZ6089
P416589 PZ6089
P416589 PZ6089
P416589 PZ6089
P416589 PZ6089
P416789 PZ6289
P416789 PZ6289
P416789 PZ6289
P416789 PZ6289
P416789 PZ6289
P416789 PZ6289
P416789 PZ6289
P416789 PZ6289
P416789 PZ6289
P416789 PZ6289
P416889 PZ6389
P416889 PZ6389
P416889 PZ6389
P416889 PZ6389
P416889 PZ6389
P416889 PZ6389
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APPENDIX B
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU13
FROM GEOLOGICAL CHARACTERIZATION REPORT (EG&G, 1991a) 15-April-92
OLD
WELL DIP SAMPLE  SAMPLE  SAMPLE SAMPLE  SAMPLE SAMPLE SAMPLE
WELL NAME NAME ANGLE DEPTH REMARKS DEPTH %GRAVEL %SAND % <200230 %SIT %CLAY D 50
P416889 PZ6389
P416889 PZ6389
P416889 PZ6389
P416989 5189BR 52 0 50 50 (30) @0) 007
P416989 5189BR
P416989 5189BR
P416989 5189BR
P416989 5189BR
P416989 5189BR
P416989 5189BR
P416989 5189BR
P416989 5S189BR
P416989 5189BR
P416989 5189BR
P417889 OP0189
P317989 OP0289
P317989 OP0289
P317989 OP0289
P218089 OP0389
P218289 OP0189
P218289 OPO189
P218289 OP0189
P218289 OP0189
P218289 OP0189
P218289 OP0189
P119289 PZ3489A
P119389 PZ3889
P419689 PZ0489

PAGE36




‘ APPENDIX C

GROUNDWATER CHEMISTRY DATA



GROUNDWATER SAMPLES

Volatile Organics



Location ST Qc Sample Number SmplDate D iD Group Chemical Resut Unit Error Qual D.LMT VA RN1 AN2 AN3 RN4  VAesult VQual VDETE  Vunit
4486 GW  REAL 44-86-03-20-89 20-MAR89 N TRG RFVO CARBON TETRACHLORIDE 5 UGL u 5 v 5 U 5 uGn
4486 GW  REAL 44-86-03-20-89 20MAR-89 N TRG RFVO CHLOROBENZENE 5 UG u 5 A 5 w 5 UG/L
4486 GW  REAL 44-86-03-20-89 20-MAR-88 N TRG RFVO CHLOROETHANE 10 UG u 10 v 10 U 10 UG
4486 GW  REAL 44-86-03-20-69 20MAR83 N TRG RFVO CHLOROFORM ’ 5 UGL U 5 v 5 u 5 uGnL
4486 GW  REAL 44-86-03-20-89 20-MAR89 N TRG RFVO CHLOROMETHANE 10 uUGL u 10 v 10 u 10 uGnL
44886 GW  REAL 44-86-03-20-89 20MAR-89 N TRG RFVO DIBROMOCHLOROMETHANE 5 uaL u 5 v 5 u 5 UG
4486 GW  REAL 44-86-03-20-89 20-MAR-89 N TRG RFVO ETHYLBENZENE 5 ugn U 5 A 5 w 5 uGr
4486 GW  REAL 44-86-03-20-89 20-MAR89 N TRG RFVO METHYLENE CHLORIDE 7 uGL 8 5 A 7 w 5 UG
4486 GW  REAL 44-86-03-20-89 20MAR-89 N TRG RFVO STYRENE 5 uGnL V] 5 A 5 w 5 UGL
4486 GW  REAL 44-86-03-20-89 20MARE89 N TRG RFVO TETRACHLOROETHENE 37 uaL \ 5 v a7 5 win
44886 GW  REAL 44-86-03-20-89 20MAR89 N TRG RFVO TOLUENE 4 UG B 5 A 5 w S uGnL
4486 GW  REAL 44-86-03-20-89 20-MARE9 N TRG RFVO TOTAL XYLENES 5 uGL u 5 v 5 w 5 UGL
4486 GW  REAL 44-86-03-20-89 20MAR89 N TRG RFVO TRICHLOROETHENE 4 5 uGnL u 5 v 5 u 5 UGL
4486 GW  REAL 44-86-03-20-83 20MAR89 N TRG RFVO VINYL ACETATE 10 uGn. u 10 v 10 V] 10 uGnL
4488 GW  REAL 44-86-03-20-89 20MAR89 N TRG RFVO VINYL CHLORDE 10 uGn ] 10 v 10 U 10 UG/
4488 GW  REAL 44-86-03-20-89 20MAR89 N TRG RFVO cis~1,3-DICHLOROPROPENE 5 uGnL u 5 v 5 U ] uGL
4486 GW  REAL 44-86-03-20-89 20MAR89 N TAG RFVO vans-1,2-DICHLOROETHENE 5 uGnL u 5 '
4486 GW  REAL 44-86-03-20-89 20-MAR89 N TRG RFVO yans-1,3-DICHLOROPROPENE 5 UGL u 5 v 5 V] 5 uGnL
4486 GW  REAL 44-86-06-19-89 19-JUN-8S N TRG RFVO 1,1, +TRICHLOROETHANE 5 UGL u 5 v 5 V] 5 uGnL
4486 GW  REAL 44-86-06-19-89 19JUN83 N TRG RFVO 1,12, 2TETRACHLOROETHANE 5 uGnL u 5 v 5 u 5 uGiL
4486 GW  REAL 44-86-06-19-89 19JUN89 N TRG RFVO '1.12-TRICHLOROETHANE 5 uGgnL u 5 v 5 u 5 UG
4486 GW  REAL 44-86-06-19-89 19JUN89 N TRG RFVO 1, HOICHLOROETHANE 5 uen u 5 v 5 u 5 uGL
4486 GW  REAL 44-86-06-19-89 19JUN-89 N TRG RFVO 1, HDICHLOROETHENE 5 uGn u 5 v 5 V) 5 uGL
4486 * GW  REAL 44-86-06-19-89 19JUN89 N TRG RFVO 1,2DICHLOROETHANE S uGL u 5 v 5 u 5 UGL
4486 GW  REAL 44-86-06-19-89 19JUN89 N TRG RFVO 1,2DICHLOROETHENE 5 UGL U 5 v 5 u 5 UGL
4486 GW  REAL 44-86-06-19-89 19JUNB9 N TRG RFVO 1,2DICHLOROPROPANE 5 uGL u 5 v 5 U 5 uGn
4486 GW  REAL 44-86-06-19-89 19JUN89 N TRG RFVO 2BUTANONE 10 uGgL u 10 R 10 u 10 UG
4488 GW  REAL 44-86-06-19-89 18JUNBS N TRG RFVO 2-CHLOROETHYL VINYL ETHER 10 uGnL V] 10

4488 GW  REAL 44-86-06-19-89 19JUN8S N TRG RFVO 2-HEXANONE 10 uGL u 10 v 10 u 10 UGL
44886 GW  REAL 44-86-06-19-89 19JUN89 N TRG RFVO 4-METHYL-2-PENTANONE 10 uai u 10 v 10 u 10 UG
44886 GW  REAL 44-86-06-19-89 15JUNB9 N TRG RFVO ACETONE 10 uGL U 10 v 10 U 10 uGL
4486 GW  REAL 44-86-06-19-89 19JJUNBS N TRG RFVO BENZENE 5 uGt u 5 v 5 U UGL
4488 GW  REAL 44-86-06-19-89 19JUN89 N TRG RFVO BROMODICHLOROMETHANE 5 UGL u 5 v 5 u UGL
4486 GW  REAL 44-86-06-19-89 19JUNE9 N TRG RFVO BROMOFORM 5 UGL u 5 v 5 U UG
4488 GW  REAL 44-86-06-19-89 19JUN89 N TRG RFVO BROMOMETHANE 10 uGnL U 10 v 10 u 10 uGnL
4486 GW  REAL 44-86-06-19-89 194JUN89 N TRG RFVO CARBON DISWLFIDE 5 uGL u 5 v 5 u 5 UGL
4486 GW  REAL 44-86-06-19-89 194JUNBS N TRG RFVO CARBON TETRACHLORIDE 5 UG u 5 v 5 u 5 UG
4486 GW  REAL 44-86-06-19-89 18JUNBS N TRG RFVO CHLOROBENZENE 5 UG V] 5 v 5 U 5 uGA
4486 GW  REAL 44-86-06-19-89 18JUNE3 N TRG RFVO CHLOROETHANE 10 UG V] 10 v 10 u 10 uGL
4486 GW  REAL 44-86-06-19-89 19JUNB8S N TRG RFVO CHLOROFORM 5 UGL u 5 v 5 u 5 uGgn
4486 GW  REAL 44-86-06-19-89 18JUNE8S N TRG RFVO CHLOROMETHANE 10 uGgn V] 10 v 10 V] 10 uGA.
4486 GW  REAL 44-86-06-19-89 19JUN89 N TRG RFVO DIBROMOCHLOROMETHANE 5 ugL U 5 v 5 u 5 uGL
4488 GW  REAL 44-86-06-19-89 19JJUNB9 N TRG RFVO ETHYLBENZENE 5 uGnL U 5 v -] u 5 uGL
4488 GW  REAL 44-86-06-19-69 19-JUN8S N TRG RFVO METHYLENE CHLORIDE 5 UGL 1) 5 v 5 u 5 uGnL
4488 GW  REAL 44-86-06-19-89 19JUN89 N TRG RFVO STYRENE 5 UGL u 5 v 5 V) 5 uGn
44886 GW  REAL 44-86-06-18-689 18JUNB88 N TRG RFVO TETRACHLOROETHENE 20 uGL / 5 v 20 5 uGnL
4486 GW  REAL 44-86-06-19-89 19JUN89 N TRG RFVO TOLUENE 5 uGL u 5 v 5 u 5 uGn
4486 GW  REAL 44-85-06-19-89 18JUN89 N TRG RFVO TOTAL XYLENES 5 uan u 5 v 5 v 5 uan
44886 GW  REAL 44-86-06-19-89 19JUN88 N TRG RFVO TRICHLOROETHENE 5 UG u 5 v 5 v 5 uan
4486 GW  REAL 44-86-06-19-89 18JUN89 N TRG RFVO VINYL ACETATE 10 uaL u 10 v 10 V) 10 uGn
4486 GW  REAL 44-86-06-19-89 19JUNB89 N TRG RFVO VINYL CHLORDE 10 uGnL (1} 10 v 10 u 10 uGn
4486 GW  REAL 44-86-06-19-89 19JUN8B9 N  TRG RFVO ¢ie-1,3DICHLOROPROPENE 5 UG u 5 v 5 u 5 UG
4486 GW  REAL 44-86-06-19-89 19JUNE9 N TRG RFVO rans-1,2-DICHLOROETHENE 5 uGnL u 5

4486 GW REAL 44-86-06-19-89 19.11IN-A9 N TRG AFVN yam-1 A NICHI OROPROPENF 5 tGn t 5 v 5 U 5 G



Location ST ac Sample Number SmptDate D 1D Group Chemical Resul Unit Error Qual D.LMT VA BN1  AN2 RN3 AN4 VAesultl VQual VDETE  Vunit
4486 GW  REAL 44-86-09-29-89 29SERP83 N TAG RFVO 1,1, -TRICHLOROETHANE 3 UG J 5 A 3 J L UG/
4486 GW  REAL 44-86-09-29-89 235eER89 N TRG RFVO 1,12, 2TETRACHLOROETHANE 5 UGL u 5 v 5 u 5 UGL
4486 GW  REAL 44-86-09-29-89 29-5ER89 N TRG RFVO 1,1 2TRICHLOROETHANE 5 uGn u 5 v 5 U 5 UG
4486 GW  REAL 44-86-09-29-89 29SERE89 N TRG RFVO 1, +DICHLOROETHANE S uGnL u 5 v 5 u 5 UGL
4488 GW  REAL 44-86-09-23-89 29SEP89 N TRG RFVO 1, +DICHLOROETHENE 5 UG u 5 v 5 u 5 uGnL
4486 GW  REAL 44-86-09-23-99 29-SER89 N TRG RFVO 1,20ICHLOROETHANE 5 UGL u 5 v 5 u 5 uGL
4486 GW  REAL 44-86-09-29-89 20-SEP89 N TRG RFVO 1,2DICHLOROETHENE 5 uGn [§] 5 v 5 u 5 uGgL
4486 GW  REAL 44-86-09-29-89 29SER89 N TRG RFVO 1,2DICHLOROPROPANE 5 UG u 5 v 5 u 5 UGL
4488 GW  REAL 44-86-09-29-89 296ER89 N TRG RFVO 2-BUTANONE 10 UG/ ] 10 R 10 V] 10 uGL
4486 GW  REAL 44-86-09-29-89 298ER89 N TRG RFVO 2-CHLOROETHYL VINYL ETHER 10 uGL U 10

4486 GW  REAL 44-86-09-29-89 295EP89 N TRG RFVO 2-HEXANONE 10 uGn u 10 v 10 u 10 uGnL
4486 GW  REAL 44-86-09-29-89 298ER89 N TRG AFVO 4-METHYL-2PENTANONE 10 uGL u 10 v 10 u 10 uGgn
4486 GW  REAL 44-86-09-29-89 20-66R89 N TRG RFVO ACETONE 10 UGL u 10 v 10 u 10 UGL
4486 GW  REAL 44-86-09-29-89 29-6ER89 N TRG RFVO BENZENE 5 uGL u 5 v 5 u 5 uUGL
4486 GW  REAL 44-86-09-29-89 29SER-89 N TRG RFVO B8ROMODICHLOROME THANE 5 uGn v 5 v 5 u 5 uGnL
4486 GW  REAL 44-86-09-29-89 29SER89 N TRAG RFVO BROMOFORM 5 ua. u 5 v u 5 uGnL
4486 GW  REAL 44-86-09-29-89 298ER89 N TRG RFVO BROMOMETHANE 10 UGL u 10 v 10 u 10 uGr
4486 GW  REAL 44-86-09-29-89 29SER89 N TRG RFVO CARBON DISWULFIDE 5 UG u 5 v u uGL
4486 GW  REAL 44-86-09-29-89 23SEP83 N TRG RFVO CARBON TETRACHLORIDE 5 UGL u 5 v 5 u uGL
4486 GW  REAL 44-86-09-29-89 29GER89 N TRG RFVO CHLOROBENZENE 5 UG/L u 5 v 5 U 5 uGL
4486 GW  REAL 44-86-09-29-89 295ER89 N TRG RFVO CHLOHOETHANE 10 UG u 10 v 10 u 10 uGL
4486 GW  REAL 44-86-09-29-89 296ER89 N TRG RFVO CHLOROFORM 5 uGnL V] 5 v 5 U 5 uGn
4486 GW  REAL 44-86-09-29-89 28-6ER89 N TRG RFVO CHLOROMETHANE 10 UG u 10 R 10 u 10 uGn
4488 GW  REAL 44-86-09-29-89 295eR89 N TRG RFVO DIBROMOCHLOROMETHANE 5 uGn u 5 v 5 u 5 UG
4486 GW  REAL 44-86-09-29-89 296ERP89 N TRG RFVO ETHYLBENZENE 5 UG U 5 v 5 u 5 UGL
4488 GW  REAL 44-86-09-29-89 208ER89 N TRG RFVO METHYLENE CHLORIDE 5 uGnL V] 5 v 5 u 5 UGL
4488 GW  REAL 44-86-09-29-89 29-5EP89 N TRG RFVO STYRENE 5 UG 8] 5 v 5 u 5 UG
4486 GW  REAL 44-86-09-29-89 298ER89 N TRG RFVO TETRACHLOROETHENE 14 uGnL 5 v 14 5 UGL
4486 GW  REAL 44-86-09-29-89 296ER89 N TRG RFVO TOLUENE 5 uGL u 5 v 5 u 5 uGL
4486 GW  REAL 44-86-09-29-89 296ERE89 N TRG RFVO TOTAL XYLENES 5 UGL u 5 v 5 u 5 uGL
4486 GW  REAL 44-86-09-29-89 296ER89 N TRG RFVO TRICHLOROETHENE 5 UG/ u 5 v 5 v} 5 UG
4488 GW  REAL 44-86-09-29-89 298ER89 N TRG HRFVO VINYL ACETATE 10 UGL u 10 A 10 u 10 uGL
4488 GW  REAL 44-86-09-29-89 296ER69 N TRG RFVO VINYL CHLORDE 10 UGlL U 10 v 10 8] 10 uGL
4486 GW  REAL 44-86-09-29-89 206ER89 N TRG RFVO cis-1,3DICHLOROPROPENE 5 uGL u 5 v 5 U 5 ugn
4486 GW  REAL 44-86-09-29-89 296ER89 N TRG RFVO rans-1,2DICHLOROETHENE 5 uGL u 5

4488 GW  REAL 44-86-09-29-89 29SER89 N TRG RFVO rans-1,3-DICHLOROPROPENE 5 uGnL u 5 v 5 U 5 uGL
6168 GW  REAL 6+86-0724-89 24Ul N TRG RFVO 1,1, -TRICHLOROETHANE 5 UGt v 5 v 5 U 5 UG
6186 GW  REAL 6+-86-0724-89 24JUL89 N TRG RFVO 1,12, 2TETRACHLOROETHANE 5 UGL u 5 v 5 u 5 uGL
6188 GW  REAL 6+86-07-24-89 24JUL-89 N TRG RFVO 1,12 TRICHLOROETHANE 5 UGL u 5 v 5 ) 5 uGL
6188 GW  REAL 6+86-07-24-89 24JUL-89 N TRG RFVO 1, FOICHLOROETHANE 5 UGL u 5 v 5 u 5 uGh
6186 GW  REAL 61-86-07-24-89 24Jul-88 N TRG RFVO 1, HOICHLOROETHENE 5 ugt U 5 v 5 U 5 uan
6186 GW  REAL 61-86-072-2¢-89 244UL89 N TRG RFVO 1,2DICHLOROETHANE 5 UG u 5 v 5 u 5 uGL
6166 GW  REAL 6+86-0724-89 24JULe3 N TRG RFVO 1,2DICHLOROETHENE 5 uGn u 5 v 5 u 5 uGL
6186 GW  REAL 61-86-07-24-89 24JUL-88 N TRG RFVO 1,2DICHLOROPROPANE 5 uGnL u 5 v 5 v 5 uGL
6186 GW  REAL 61-86-07-24-89 24J4UL689 N TRG RFVO 2-BUTANONE 10 uGnL U 10 ] 10 [V 10 ugn
6186 GW  REAL 6+86-07-24-89 24JUL-89 N TRG RFVO 2-CHLOROETHYL VINYL ETHER 10 uGgn u 10

6186 GW  REAL 61-86-07-24-89 24JUL88 N TRG RFVO 2-HEXANONE 10 uaL u 10 v 10 V] 10 uGrL
6188 GW  REAL 6+86-0724-89 24JUL-B9 N TRG RFVO 4-METHYL-2-PENTANONE 10 uGL u 10 v 10 v 10 uGL
6186 GW  REAL 61-86-0724-89 24JUL88 N TRG RFVO ACETONE 10 UG u 10 v 10 u 10 UG
6188 GW  REAL 61+-86-07-24-89 24-UL-89 N TRG RFVO BENZENE 5 UG U 5 v 5 u 5 uGAL
6186 GW  REAL 61+-86-07-24-89 24JUL89 N TRG RFVO BROMOOICHLOROMETHANE 5 uGL U 5 v 5 v 5 uGL
6186 GW  REAL 61-86-07-24-89 24JUL88 N TRG RFVO BROMOFORM 5 uGnL u 5 v 5 V] 5 uGL
6186 GW  REAL 61-86-0724-89 24JUL-89 N TRG RFVO BROMOMETHANE 10 UG U 10 v 10 U 10 uGn
61686 GwW REAL 61+-86-07-24-89 24-1UI-88 N TRG RFVO CARBON DISULFIDE 5 nan t 5 v 8 u 5 (Nt
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618602489 24JUL89
61+-86-07-24-89 24-JUL-89
61+86-07-4-89 24~JUL-89
6186072489 24~JUL-89
61+-86-07-24-89 24-JUL-89
6+-86-0724-89 24-JUL-89
61-86-0724-89 24-JUL-89
61-86-07-4-89 244UL-89
6+-86-07-24-89 24~JUL-89
61-86-07-24-89 24~JUL-89
61-86-07-4-89 244JUL-89
61+-86-07-24-89 24~JUL-89
6+86-07-24-89 24-4UL-89
61+86-0+24-89 24-JUL-89
6+86-07-24-89 24~JUL-89
6+86-07-24-89 244UL-89
61+86-0724-89 24~JUL-89
6+-86-0+-4-89 24~JUL-89
GW6E186-0+-18-89  18-JAN-ES
GW6186-04-24-80 24-APR-89
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Group Chemical

RFVO CARBON TETAACHLORIDE
RFVO CHLOROBENZENE

RFVO CHLOROETHANE

RFVO CHLOROFORM

AFVO CHLOROMETHANE

RFVO DIBROMOCHLOROMETHANE
RFVO ETHYLBENZENE

RFVO 