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1.0 INTRODUCTION

This document is prepared in support of the 100 Area Environmental
Restoration activity at the U.S. Department of Energy's Hanford Site near
Richland, Washington. It provides a technical baseline of waste sites located
at the 100-F Reactor site and results from an environmental investigation
undertaken by the Westinghouse Hanford Company History Office in support of
the Environmental Restoration Engineering Function. It is based on review and
evaluation of numerous Hanford Site current and historical reports, drawings,
and photographs, supplemented by site inspections and employee interviews. No
intrusive field investigation or sampling was conducted. Units of measure are
shown as they appear in reference documents.

The 100-F Area is made up of the 100-FR-1, 100-FR-2, and 100-FR-3
Operable Units and includes 1liquid and solid waste disposal sites in the
vicinity of, and related to, the 100-F Reactor and Experimental Animal Farm.
«is report describes 100-FR-1 and 100-FR-2 facilities and waste sites
including cribs, canals, trenches, pits, french drains, retention basins,
solid waste burial grounds, septic tanks, and drain fields. It does not
include 100-FR-3 data. Each waste site is described separately. Photographs
are provided where available. It should be noted that this document was
previously issued as WHC-SD-EN-TI-169, Rev. 0.

A comprehensive environmental summary is not provided here. An excellent
summary may be may be found in Hanford Site National Environmental Policy Act
(NEPA) Characterization, which describes the geology and soils, meteorology,
hydrology, land use, population, and air quality (Cushing 1988).
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2.0 BACKGROUND

2.1 GENERAL DESCRIPTION OF 100-F FACILITIES

Nine water-cooled, graphite-moderated plutonium production reactors were
constructed by the U.S. Government along the Columbia River at the Hanford
Site over a 20-year period from 1943 to 1963. Al1l nine are owned by the
U.S. Government and are managed by the U.S. Department of Enerav (DOE). ATl
are retired from service, have been declared surplus by the DI . and are
available for decommissioning. The 100-F Reactor is one of these.

Adjacent to the 100-F Reactor site was the Experimental Animal Farm
(EAF), which operated from 1945 until 1976 to study the effects of
occupational exposure of ionizing radiation to humans.

Figure | . ows facilities present at 100-F Area durii reactor
operation. Figures 2-2 through 2-6 are aerial hotographs ui the area.

2.2 AREA HIS IRY

The area included in and immediately adjacent to the 100-FR-1 and
100-FR-2 Operable Units was irrigated farm and livestock grazing land prior to
its acquisition by the U.S. Army n January 1943.

Anciently, the area along the banks of the Columbia River in the area of
100-F was a favorite camping and village site for northwestern Indian tribes
and is thereby rich in Native American archeology. Nine prehistoric archaeo-
logical sites exist within 2 km, although none have been identified within the
confines of the operable units (Cushing 1988).

Within the same 2 km resides the area's princfpa] historic site at the
East White Bluffs ferry landing and townsite. It has been nominated to the
National Register of Historic Places.

A1l facilities at 100-F Area have been fully deactivated and no personnel
are assigned or reside there. The site is seldom visited for other than
routine security checks by Hanford Patrol and periodic radiation/contamination
checks by Site safety personnel. Boaters and sports fishermen frequent the
Columbia River adjacent to the site but are legally prohibited from
trespassing.

2.3 REACTOR SITE HISTORY
Construction of the 100-F Reactor began in December 1943. It was the
third of three original Hanford reactors built during, and in support of,

World War 1 . Its mission was to manufacture plutonium for explosive devices
to be used in the European and/or Pacific Theaters.

2-1
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was maintained at about 7.5, and the free chlorine residual was approximately
0.2 mg/L. Sodium dichromate was added at a rate of about 2 mg, (Richards
1953, DOE-RL 1992).

Water discharged from the reactor was near boiling. It passed through at
a rate of 47,700 gal/min until 1956 when the flow was increased to
71,000 gal/min (DeNeal 1965).

While the water was in the reactor, it absorbed thermal energy from the
nuclear process and became contaminated with radioactive isotopes. Several
sources of contamination were as follows.

e The high neutron flux in the reactor core activated e]ements in the
cooling water, creating species such as “ca, ’'cr, and ®Zn. Most
of the species were relatively short lived and have since decayed to
negligible Tlevels (41Ca is a notable exception).

e Activation products  the graphite rear ‘' core, other reactor
components, and fuel cladding were p1cked up by the c0011n%zwater.
S1gn1f1cant species included tritium, e, Oco, **Ni, and "%Eu,

**Eu, and °Eu.

e Fuel e]emept fission products such as %Sy and 7Cs and transuranics
such as ©°Pu and ?*°Pu were introduced into the cooling water in the
event of fuel cladding failures.

The concentrations of radionuclides in reactor cooling water were low
during normal operations, with an approximated activity of 0.2 uCi/L
(Parker 1947). This reference does not address radionuclide concentrations at
elevated reactor power levels, which were permitted in later years.

The cooling water was transferred from the reactor building through :
effluent Tines to the 116-F-14 Retention Basin for cooling and decay of short-
lived radionuclides (approximately 2.5 to 4 h) (Healy 1951). From the
retention basins, the water was transferred through a large pipe to the
116-F-8 outfall structure and into pipes that discharged at the center bottom
of the Columbia River. Overflow from the outfall would discharge directly to
the shore of the river via the outfall spillway.

Over the operating lifetime of the reactor facility, the retention basins
and effluent piping developed leaks, releasing cooling water to the area in
and around the basins, lines, and river shore at a rate as high as several
thousand Titers per minute (Dorian and Richards 1978). Specific information
on leak rates from the 116-F-14 Retention Basin is not available; however,
contamination detected around the basin indicates that leakage did occur. A
partict 1 y significant release occurred at the basin in May 1955 when
baffles in the basin broke lToose and plugged the basin outlet. The cooling
water overflow contaminated the immediate vicinity of the basin and drained to
the Columbia River via a narrow trench near the northeast corner of the basin
(the basin leak trench) (Selby and Soldat 1958).

During reactor operations, fuel cladding failures sometimes occurred
while the fuel elements were in the process tubes. The first such cladding
failure in any reactor occurred at the F Reactor in 1948. Over the

2-9
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Known decontamination solutions incl led chromic, citric, oxalic, ni- «c,
sulfamic and sulfuric acids (neutralized with sodium carbonate before
disposal), and sodium fluoride. Other chemicals, including organic solvents,
also were used for some decontamination processes. These solutions were
generally disposed of in cribs, trenches, and/or french drains in the
immediate vicinity of the building where they were used. Decontamination
solutions from the 189-F Building were released to the 116-F-1 Trench.
Occasionally, solutions were combined with the cooling water and discharged to
the river via the 107-F Retention Basin. The solutions contained both
radionuclide and chemical contaminants. Some of the compounds used in the
decontamination solutions, such as oxalate and organic complexants, may
potentially have solubilized and transported radionuclides and metals. The
quantities of decontamination solutions, as well as other disposal Tocations,
are not known (DOE-RL 1992).

2.3. .4 Radioactive Sludges and Solid Wastes. Several thousand tons of
radioacti' sludge were generated during reactor operations and ac Imulated in
pipes in the cooling water effluent system, in the 116-F-14 Retention Basin,
and in the reactor fuel storage basin. Smaller volumes of sludge also
collected in water traps located in the 115-F Gas Treatment Building and the
117-F Air Treatment Facility. The sludge consisted of diatomaceous earth used
periodically to scour the reactor process tubes and fine particulate matter
that originated from dissolved and suspended solids in river water, pipe slag,
rust, failed fuel elements, graphite powder, and other undefined solids. The
sludge was contaminated with radionuclides and various chemical contaminants.
The total volume of sludge generated during reactor operation is unknown.

The bulk of the sludge accumulated in the 116-F-14 Retention Basin and
the reactor storage basin. At least once during reactor operations, an
unknown quantity of sludge was removed from the 116-F-14 Retention Basin to an
unspecified burial site approx1mate1y 100 ft from the southeast corner of the
basin. Approximately 1.8 x 10 kg (2,000 tons) of sludge is estimated to
remain in the retention basin (Dorian and Richards 1978).

Sludge from the reactor fuel storage basin was removed once in 1951 and
placed in the 116-F-3 Storage Basin Trench. No other records have been
located that describe sludge removal until 1970 when the basin was backfilled
and the sludge buried in situ.

Radioactive solid wastes generally consisted of reactor components,
contaminated equipment, and tools and miscellaneous contaminated items (paper,
rags, structural concrete, etc.). The main source of these wastes was reactor
operations, and the most highly contaminated solid wastes were the reactor
components. These included aluminum spacers, lead-cadmium reactor neutron-
poison pieces, boron splines, graphite, process tubes, and lead. Lesser
quantities of gunbarrels, thimbles, control rods, nozzles, pigtails, and
cadmium sheets were also present (Miller and Wahlen 1987). Neutron activation
of elements in the reactor components caused them to become irradiated. In
addition, both the reactor components and other solid objects received surface
contamination from contact with radioactive solutions and environments. The
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tunnels and the juipment and wall surfaces of the fan rooms and filter
chambers had surface-smearable radioactive contamination.

The purpose of the reactor inert gas system was to provide a closed-Toop
nonreactive gas environment in the graphite core that would remove moisture
and gases from the core and serve as a heat transfer medium between the
graphite core and the process tubes. The system also served to detect water
leaks within the reactor core. A mixture of helium and carbon dirvide, *driven
at lTow pressure by a blower system located in the 115-F Gas Treatr ¢
Facility, was circulated through the graphite pile.

Filters, gas coolers, blowers, condensers, and silica gel drying towers
were located within the 115-F Building. The system was designed to maintain
gas pressure in the reactor at a slightly positive value with respect to t
ventilation air so that the air could not make contact with the graphite core.
When a Teak was del :ted, the gas was routed to the ventilation exhaust

rstem. Contamination of the 115-F Buildina nccurred on the inside surfaces
of ducts, concr : surfaces, r :hinery, ai lters, as inc :cated by i 1lysis
of smear samples taken from these surface: rian and Richards 1978). The
tunnels that connected the 115-F Building to the 105-F Reactor Building were
also radioactively contaminated (DOE-RL 1992).

2.4 EXPERIMENTAL ANIMAL FARM HISTORY

Experimental Animal Farm operations began in 1945 and continued until
1976 after which all research was conducted at the new Life Sciences Center in
the 300 Area. Early EAF studies were conducted to measure the effects of
reactor ef- 1lents on fish. Later research included the use of swine,- sheep,
dc ;, ai rats. Other ar nals were used to a lesser extent. '

Experimental Animal Farm facilities included numerous laboratories,
barns, pens, pastures, and kennels. Most facilities were decommissioned and
razed in 1978 and 1979. Only the 108-F Biology Lab remains standing today.
Figure 2-7 shows EAF facilities t 1t existed during EAF operation.

Operations varied widely depending on the nature and scope of the
particular experiment, but generally involved the introduction of
radioisotopes into living tissue, with followup study to identify and measure
its effect over time. Radioisotopes were introduced to laboratory animals
through several methods including inhalation, inoculation, ingestion, and
absorption. Radioisotopes included Bl1, 9%y, 7Cs, and isotopes of plutonium
and uranium. Nearly all such research contributed to radioactively
contaminated waste streams. Additional experiments measured the effects of
radiation without the introduction of radioisotopes.

Essentially all EAF research required the use of Taboratory animals or
plants and aenerated waste streams. It was typical for part of each animal
experiment: group to be sacrificed following exposure to radiation or
radioisotopes to study the short-term effects of the exposure. Other exposed
animals were bred and long-term effects studied over many generations of
offspring.

2-13
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Several liquid and solid waste sites were required for EAF operation.
Sacrificed animal carcasses were disposed of in solid waste burial grounds.
Animals kept for long-term study were caged in a laboratory environment and
their urine and feces collected for analysis. Droppings that were not
col acted for analysis were collected with sawdust from pen floors a
disposed of in the 118-F-5 Sawdust Pit. Other dropping wastes were washed
down drains and into the 141-N Sewer from which solid materials were filtered
and disposed of as solid waste; liquid waste was pumped to the EAF outfall
structure for disposal in the Columbia River.

2.4.1 Experimental Animal Farm Facilities

DC™ -RL (1992) provides an excellent summary of EAF facilities and their
operatiunal histories. This section summarizes that data.

The main biology laboratory for studying the effects of radiation on
animals d pl. t life was the 108-F 1ilding, which o} -al | m 45 to
1976. It contained offices and laboratories and a heavily shielded high-
energy exposure cell. It should be noted that the first few years of 108-F
operation were as a reactor laboratory and its biology mission did not begin
until about 1950. The building was modified and added to several times over
its operational 1ife span.

The earliest animal research at 100-F was fish research that began in
1945 at the 146-F Fish Lab. These studies involved exposing fish to varying
concentrations of reactor cooling water effluent to assess possible effects of
effluent discharge on aquatic 1ife in the Columbia River. In addition to
hatchery troughs in 146-F, there were six rearing ponds located next to the
laboratory (see Hanford Drawing H-1-13850, sheet 3). Effluent water was
supplied to the laboratory facilities via the 147-F Pump House. Water was
continuously circulated through the troughs at a rate of about 0.2 to 0.3 L/s
(3 to 5 gal/min) (Foster 1946) and was discharged to the Pacific Northwest
Laboratory (PNL) outfall via the 147-F Pump House.

Around 1951, a second aquatic biology facility (146-FR) was constructed.
Like 146-F, it had hatchery troughs and laboratories. Activities in 146-F
were phased out, and the building was used for storage after construction of
146-FR.

Studies involving sheep began in the 1ate 1940 5 QB to 1, 000 head of
sheep were kept for use in dose studies us1ng 31, Ny, Py, and 3Cs.  Most
of the work performed involved 20-year lifetime exposure studies. In 1952,
the first studies involving swine began at the site. Similar dose studies
were performed as with the sheep. At various times, pilot studies were
performed using miniature goats, milk cows, chickens, and ducks.

The main facilities used to house the animals were 141-F and 141-C.
Animal pens in both buildings had concrete floors and were connected to a
special sewer for contaminated animal wastes. Two smaller buildings, 141-P
and 141-S, were also used for housing animals. These buildings had dirt
floors. Feed was stored in 141-B, and the laboratory facilities were housed
in 141-H. The animal monitoring laboratory, housing a whole body counter, was
in 145-F.






-00031
. 00

After reactor operations ceased in 1965, EAF took over some of the office
buildings and maintenance shops previously associated with the reactor. The
1707-F Building was converted to a dog inhalation laboratory, and the
1707-FA Building was converted to a rodent inhalation laboratory. The
1713-F Building was used for a pathology laboratory, and the 1701-F Building
was converted to an animal care facility. Small animals were-housed in the
1701-FA Building. It is not known what radioisotopes or other chemicals were
used in these buildings (DOE-RL 1992). :

2.5 SANITARY LIQUID WASTES
Sanitary was s were produced in various 100-F Area buildings equipped

with sanitary facilities. These wastes were routed by sewer 1 es to six
septic tanks and drain fields. Nonsanitary wastes such as detergents

cleaning compounds, and solvents Tikely entered these sewer systems. ere
ara no records of radiological wastes being disposed of to these sewer sysi s
«—-— RL 1992). One tank, however, is posted as a radiation ne. See

Section 4.25.

2.6 NONRADIOACTIVE LIQUID WASTES

DOE-RL (1992) reports that nonsanitary, nonradioactive liquid chemicals
potentially contributed to 100-F liquid waste sites. These include hazardous
wastes and hazardous substances. Contamination from liquids, including
gasoline, diesel fuel, solvents, and other chemical compounds, would be
expected near aboveground and belowground storage tanks and their piping
systems and in areas where these materials were used or stored. Releases
could have resulted from leakage, spillage, or disposal. The following
activities may have resulted in the generation of nonradioactive liquid wastes
and may require further study.

o Water treatment chemicals (a1um, sulfuric acid, chlorine, sodium
dichromate) were used and stored at or near the 183-F and
190-F Buildings.

e Wet-type electrical transformers and hydraulic machinery containing
0il contaminated with polychlorinated biphenyls (PCB) were used at
several locations within the 100-F Area. . Fluids contaminated with
PCBs may have been released or disposed of during operation,
equipment repair, or decommissioning and demolition activities.

e Ash from the coal-fired powerhouse (184-F) was passed as a water
slurry by pipeline to the 126-F-1 ash pit. Leakage in the pipeline
and seepage at the ash pit were potential Tiquid contamination
sources.

o Boiler water treatment chemicals for the :184-F Powerhouse included
sodium sulfate, trisodium phosphate, and chromates. These chemicals
were used to treat the boiler water and ended up in the boiler
sludge. Disposal methods for this sludge are not known.

 Three zeolite water softeners were located in the 184-F Powerhouse
where filtered water was treated before use in the heat exchangers.

2-17
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4.0 100-FR-1 OF "TABLE UNIT

Three operable units are associated with the 100-F Area. 100-FR-1 and
100-FR-? encompass source operable units that include Tiquid and solid waste
sites. JO-FR-1 includes the northern portion of the area and includes the
1iquid and sludge disposal sites associated with the operation of the
F Reactor and the Experimental Animal Farm (EAF). 100-FR-2 includes the
southern portion of the area and primarily includes solid waste burial grounds
associated with the operation of the reactor and the EAF. A third operable
unit, 100-FR-3, is the groundwater operable unit that encompasses 100-FR-1 and
100-FR-2 and is not addressed in this document.

This section describes the 100-FR-1 Operable Unit, which includes the
sites of all remaining 100-F Area buildings and facilities. It encompasses 38
was! sites, 20 of which are included in the Hanford Federal Facility
A~-eement and Con: 1t Order (commonly referred to as the Tri-Party Agreement)
.--0logy et al. 1989). These include d )mmissioned facil ies, trencl s,
cribs, french drains, septic tanks, burial grounds, and unplanned releases.
Each waste site is described separately. Waste Information Data System (WIDS)
data inventory sheets are provided in Appendix A.

Many of the 100-FR-1 waste sites have been previously evaluated as part
of the preliminary assessment/site inspection activities performed at the
Hanford Site. Each was assigned a hazard ranking score under - e hazard
ranking system evaluation procedures spelled out under the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 in 40 CFR 300.
The hazard ranking scores are provided for each waste site and are summarized
in Table 4-1. .

Figure 4-1 shows the waste sites Tocated at the 100-FR-1 Operable Unit.

4.1 6-F-1 TRENCH (LEWIS CANAL)

The 116-F-1 Trench, commonly known as the Lewis Canal, is an inactive
liquid waste site that operated from 1953 until 1965 to receive liquid wastes
from the 105-F, 182-F, 189-F, and 190-F Buildings. It is a 3,000- by 40- by
10-ft-deep trench that begins at a point 750 ft northeast of the reactor
building and terminates at the Columbia River. At -its headwall, the trench
flows to the west but immediately bends northward around a 400-ft radius and
runs northward until it intersects the river shoreline. Water entered the
river without benefit of an outfall structure, i.e., water simply ran across
the cobble-covered beach and into the river. Its Tocation, and those of its
permanent concrete monuments, are described on Hanford Drawing H-1-15244.

Two 4-ft-deep feeder ditches also drained into the canal. The upstream
ditch enters the canal at a point immediately south of the east-west running
gravel road that passes south of the 183-F Filter Plant, providing drainage
for that facility. The second (or downstream) ditch entered the canal at a
point east of the 182-F Reservoir and pump house, providing drainage for that
facility (Hanford ..awing M-1600-F).
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4. 116-F-4 CRIB (PL..J CRIB)

The 116-F-4 Crib, commonly known as the F Reactor Pluto Crib, is an
inactive 1liquid waste site that operated from about 1950 to 1952 to receive
liquid wastes from the 105-F Reactor Building during outages due to fuel
ruptures. (One data source suggests that it continued in operation until
1956, but this seems unlikely in the context of other 100-F Area waste sites.)

The crib is a 10- by 10- by 10-ft-deep wooden vault located 100 ft south
of the southwest corner of the reactor building at Hanford coordinates N78840
W31090. This location is about 10 ft inside the reactor security fence.

An estimated 4,000 L of contaminated reactor cooling water was diverted
to this crib from reactor process tubes. Cooling water diversion occurred

wl 1 fu ° rupture was detected within a process tube. Coolir~ wal - was
diverted trom tl affected tube through a valve known as a "plu.u valve" (also
refe ;0 as a "~"uto cap") and throt a rubber hose to the crib. The ho

b ground ,om the rear face of .ne reactor to the crib. T/ pluto
valve had a bu jous shape suggestive of the nose on the cartoon character
"Pluto" (a registered trademark of Walt Disney Company) and is the probable
genesis of the popular name for the valve and, by extension, the crib.

The wooden crib was buried so that ts upper surface was approximately
at grade. A wooc 1 hatch in the upper surface was opened to receive the
rubber hose, and the contaminated cooling water was allowed to flood into the
crib. The crib was covered with fresh soil after its use was discontinued.

Estimated radionuclide inventory for 116-F-4, in curies and decayed by
the WIDS database to April 1, 1986, includes the following (Stenner et al.
1988, WHC 1991):

136:’Co: 1.900E-004 ::;Eu: 2.470E-002 gg"Pu; 4.200E-003

Cs: 1.570E-003 JEu: 3.470E-002 *Sr: 1.060E+000

rCs: 1.570E+000 4 ¢ 1.070E-002 U : 1.000E-005

Fu: 7.230E-003 Pu: 5.300E-004 U : 1.590E-003
239py: 3.780E-002

In addition, 116-F-4 has a hazardous chemical inventory that includes
.004 kg of sodium dichromate (DOE-RL 1987).

Dorian and Richards (1978) reports the results of soil samples taken from
two sample sites at the 116-F-4 Crib. It records the trench volume as 1.8 x
10° ft* with a mass of 1.2 x 10°g. The full report is provided in Appendix B
and is summarized in Table 4-6.

The Hazardous Ranking System Migration Score aésigned to this waste site
is 4.63.

The 116-F-4 Pluto Crib appears today as a level, gravel-covered field
marked by a 4-in. steel pipe extending . »>ut 48 in. above grade and a 2-in.
capped steel pipe extending about 12 in. above grade. Weeds growing on the
surface appear to be dying, probably from having been treated with herbicide.
The crib site is within the reactor building security fence but has no fencing
unique to the crib. Concrete monuments and underground contamination warning
signs mark a general radiation zone that includes the crib area, but no
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No Hazardous Ranking System Migration Score has been assigned to this
waste site.

The outfall site appears today as an earthen mound. The portion of the
outfall structure that extended above grade was demolished into the cavity and
the entire structure covered with clean soil. The upper part of the flume
appears to have also been demolished and covered with clean soil. About 25 ft
of the lower portion of the flume is intact and exposed. The center portion
of the flume is covered with soil and it is unclear if it has been demolished
(Wahlen 1991, site visit).

The general area of the outfall structures is protected by permanent
concrete monuments and underground radioactive contamination warning signs.
No signs uniquely identify the waste site, however. The site is not protected
by fencing. The placement of the concrete monuments in relation to the
structures is shown in Hanford Drawing H-1-15858. No warning signs protect
tl exposed | ‘'tion of the flume, which is h” "1y accessib  to ( [umbia River
boaters and tishe. ..:n. Contamination and/or uuse rate data are unavailable
for the flume. See Figure 4-5.

4.8.1 Junction Boxes and Underground Lines

Hanford Drawing H-1-13850, sheets 2 and 3, provide details on the
underground lines and junction boxes that supported the outfall structure.
Two junction boxes are shown: JB P-24F at Hanford coordinates N80700 W29255
and JB P-23F at N80365 W29255. More than 2,000 ft of large underground
concrete pipe is also shown, including 72- and 36-in. reinforced concrete
pipe, extra strong (RCP-XS). :

No records have been located that suggest destruction or removal of lines
or juhction boxes, and it should be assumed that they remain in place. Lines
and junction boxes processed millions of Titers of waste effluent and should
be assumed to be contaminated.

See Section 4.38 for more complete characterization.

4.9 116-F-9 TRENCH (ANIMAL WASTE LEACHING TRENCH)

The 116-F-9 Trench, commonly known as the animal waste leaching trench,
is an inactive liquid waste site that operated from 1963 to 1976 to receive
300 million liters of waste water resulting from the cleaning of animal pens
in the EAF. .

Located about 150 ft northeast of the 107-F Retention Basin, it was "Y"
shaped with its longer leg measuring 400 by 15 by 10 ft deep and its shorter
branch leg measuring 100 by 15 by 10 ft deep. 1Its northwest corner is located
at Hanford coordinates N80140 W28880. Hanford Drawing H-1-15858 shows this
waste site.
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The drain was 36 in. in diameter and 6 ft deep. No records could be
located that identify its construction material, but other 36-in. drains from
this era were constructed of clay or concrete pipe and were usually gravel
filled and/or rested on a gravel bed.

No information could be located that characterizes the waste effluent or
provides radionuclide or hazardous chemical inventories.

The Hazardous Ranking System Migration Score assigned to this waste site
is 0.0.

The site of the 116-F-12 French Drain is not readily identifiable. The
general area of its original site is a grass-covered field. No markers
identify its location, and the 148-F Pump House has been demolished. Hanford
Drawing H-1-13850, sheet 2, shows its location with-respect to existing
roadways and other Tandmarks. It is identified as an unnumbered drywell on
the drawing.

4.13 116-F-13 FRENCH DRAIN (1705-F EXPERIMENTAL
_GARDEN FRENCH DRAIN)

The 116-F-13 French Drain, commonly called the 1705-F Experimental Garden
French Drain, is an inactive liquid waste site that was located adjacent to
the original site of the 1705-F Building at Hanford coordinates N80620 W29290
(WHC 1991). These coordinates place the drain adjacent to the southwest
corner of the 1705-F Radio-Botany Lab site (Hanford Drawing H-1-13850).

The drain received 10,000 L of Tiquid wastes from radio-botany
experiments conducted in the 1705-F facilities. The 1705-F facilities are
described in various documents as experimental gardens, a radio-botany
laboratory, and a pharmacology laboratory. No information could be located
that characterizes the waste effluent or provides radionuclide or hazardous
chemical inventories.

The Hazardous Ranking System Migration Score assigned to this waste site
is 0.0. '

The site of the 116-F-13 French Drain is not readily identifiable. No
markers identify its location, and the 1705-F Building has been razed. Its
approximate location can be identified by plotting its coordinates on Hanford
Drawing H-1-13850, sheet 3. Note that the 1705-F Building is mislabeled as
1703-F on the drawing. Figure 4-8 is a photograph of the building and area.

4.14 116-F-14 (107-F) RETENTION BASIN

The 116-F-14 (107-F) Retention Basin is an inactive liquid waste site
that served as an integral component of the F Reactor cooling system.
Operating from 1945 to 1965, it received essentially all reactor cooling water
passing from the reactor to the Columbia River. This volume has not been
estimated, but the flow rate ranged between 41,000 and 78,000 gal/min. It
served as a retention basin that held the water for a brief period of time,
allowing radioactive decay and thermal cooling to occur before the water was
discharged to the Columbia River.
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Figure 4-9. Ground Contamination Pattern Around 107-F (116-F-14)
Retention Basin Due to Basin Overflow.
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drains, and a french drain located immediately east of the building that
reraived condensate from the externally mounted ventilation system on the east
si 1 of the building. For purposes of this report, the crib will be
recognized as 116-F-15 and the french drain as an undocumented waste site.

See Section 4.29 for a description of the french drain.

Interviews with site personnel suggest that the 116-F-15 Crib is a
concrete structure of unknown size located beneath the 108-F Bu lding
approxi tely 30 ft from its south wall and centered beneath the original
portion of the bui {fing, i.e., the east portion of the existing building. The
unit may not be a true crib in that it may have a concrete bottom and not
percolate to soil. It may have had an overflow drain that ran east from the
building to the ash basin.

Hanford Historical Drawings HW-74552, HW-74665, and HW-74356 show a
18-in ride floor drain, or trench, that runs the length of much of the _ ound
floor. It drair from th ends into a 31 by 36~ by 36-in. sump =~ ited i’
the approximate center ot the trench. Numerous laboratory floor ana nood
drains are connected to the trench and sump. A 6-in. earthen-ware pipe exits
the sump and the building to the south. A continuation drawing (W-2934,
sheet 5) that would show the route and destination of the earthen-ware pipe is
no longer available. This concrete sump is almost certainly the "crib" that
is remembered by plant personnel and referred to in WHC (1991).

Hanford Drawing H-1-2037 shows an 8-in. vitrified clay tile pipe running
south from the 108-F Building to join a 12-in. vitrified clay tile pipe that
runs south, then east, from the west side of 108-F to the ash pit. Although
there is no clear connection between the sump and the lines known to run to
the ash pit, it should be recognized as a strong possibility. See
Fi 1re 4-12.

Several documents that might be expected to report on the 116-F-15 Crib,
if it were a true crib, are silent on its existence. These include Koop
(1964), Gano and Hall (1987), Herman (1965a, 1965b), Stenner et al. (1988),
Kiser (1988), and Cluckey (1954, 1956). This omission from acknowledged texts
casts some doubt on the existence of the waste site. Additional effort should
be exf ided to determine its existence and character.

Access to the 108-F Building is severely limited, and this author was
unable to inspect the waste site. A better characterization of the site will
be possible only after such an inspection.

No radionuclide or hazardous chemical inventory is available for this
site, nor has a Hazardous Ranking System Migration Score been assigned.

4. 5 116-F-16 SITE (PNL OUTFALL STRUCTURE)

The PNL Outfall Structure is an inactive liquid waste site that is
located a few yards upstream from the 116-F-8 site. It is a simple flume, or
spillway, and lacks the weir box structure and outfall Tines of 116-F-8. It
was about 100 by 15 ft wide and had concrete side walls. It served to carry
waste effluents from the EAF to the river. This site is not addressed in the
Tri-Party Agreement.
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Only the lower portion of the PNL outfall flume is intact and visible
today. The vertical walls of the upper section were broken down and the walls
and bottom of the flume were covered with soil (Wahlen 1991, site inspection).
Site personnel recall that the flume was fed by a 21-in. steel pipe running
from the P-24F junction box, but this could not be confirmed on drawings.

Hanford Drawings H-1-26718 and H-1-13850 show underground effluent lines
that served the 116-F-8 and 116-F-16 outf all structures. Both lines merged in
the P-24F junction box located about 30 ft southwest of the 116-F-8 structure.
The common junction box suggests the possibility that either outfall structure
could have been used for effluents reaching the junction box from either
source, i.e., that each outfall structure may have served as backup for the
other and/or that PNL waste effluents were discharged through the 116-F-8
outfall before construction of 116-F-16. No further documentation has been
located to suggest or refute this, and site personnel doubt that reactor
effluent ever passed through the 116-F-16 outfall.

No radionuclide or hazardous material inventory is available for this
site, nor has any soil sampling been accomplished in the immediate area.

No Hazardous Ranking System Migration Score has been assigned to this
waste site.

4.17 118-F-7 BURIAL GROUND (HARDWARE STORAGE VAULT)

The 118-F-7 Storage Vault is classified as a solid waste burial ground
(Stenner et al. 1988) but might better be referred to as a vault. It is an
inactive solid waste storage vault that was used from 1945 to 1965 for
temporary storage of reactor parts sligl 1y contaminated with mixed waste from
F Reactor site operations.

Its use was discontinued after reactor shutdown, but it continues to hold
an inventory of waste material including 148 tons of lead and 6 tons of
cadmium. Its radionuclide inventory is estimated to include 1.0 Ci of co
(Miller and Wahlen 1987). Site personnel believe, however, that the vault is
empty. A radiological field survey reported contamination Tevels of 200 to
300 cpm inside the vault (Herman 1965b).

Located a few yards south of the reactor building south security fence at
Hanford coordinates N78760 W30905, the vault is a 16- by 8- by 8-ft-deep
concrete box with a wooden cover. The cover surface is about 18 in. above
grade.

No Hazardous Ranking System Migration Score has been assigned to this
waste site.

The 118-F-7 Burial Ground appears today as a light-colored concrete box
that extends about 18 in. above grade. It has a wooden 1id that is covered
with green rolled roofing material. Underground Radioactive Material signs
are posted on its 1id. The site is not fenced. '

4-35












BHI-00031
Rev. 00

Gas Piping Tunnels

"General background dose rates in the reactor gas piping tunnels
are about 1 mR/hr. Direct dose rate readings of piping inside the
tunnels range from 3 to 20 mR/hr... Direct GM readings on piping,
valves, and drains average about 10 000 c/m up to a maximum of
40,000 c/m. Smearable contam1nat1on along floors, walls and piping
averages about 2,000 c/m and was detected up to 8,000 c/m."

Filter Rooms

"Dose rates within the 115 building filter rooms are generally
less than 1 mR/hr. The highest radiation levels are near the
filter boxes which have direct GM readings ranging 200 c/m in
the 115-H building to a maximum of 20,000 c/m in the 115-KW

bui- ng. Div :t GM re linc of tI filter boxes averar a few
thousand c/m. The filter boxes, walls, floors, and other equip-
ment have smearable contamination 1 to 600 c/m and averaging
about 300 c¢/m. Standard smears have beta counts ranging up to a
maximum of 6,000 dpm/100 cm®, Smearable beta contamination is
usually less than 100 dpm/cmz. Smearable alpha contamination is
generally not detectable with a pri ortional Tab counter."

Beckstrom (1984) reports that the waste site radioactive inventory
includes H, '™c, *°Co, "Sr, and ™Cs, but does not . quantify the inventory.
It further reports that the building "was demolished in situ using ARCL
methodology."

Chattin and Powers (1985) reports that the demolition "was started and
comj 2ted during the last quarter of FY 84. The above-ground debris and
rubt 2 were trucked to the 100-F clearwell for disposal. The below-grade
perimeter walls, which extended 13 ft. below grade, were demolished to 3 to 4
ft. below grade. The remaining walls were left intact and served as contain-
ment for the building rubble. The entire area was .covered with clean backfill
material. This overburden averaged 4 to 5 ft. in depth, which exceeded the
ARl requirements of 1 m. of clean fill. In addition, grading the final site
to be compatible with the surrounding terrain added another 3 to 4 ft. of
clean backfill."

Wahlen (1991) offers additional decommissioning information as follows:
"equipment was removed from the drier/blower cells, packaged, and buried in
the 200 West Area burial ground. The aboveground portion of the building was
decontaminated, demolished, and used as fill in the gas tunnel and basement.
The excess waste was hauled to the 183-F clear wells."

Decommissioning data are confirmed in Kiser (1988).

No Hazardous Ranking System Migration Score has been assigned to this
waste site.

The site appears today as a level, gravel-covered field Tocated west of the
105-F Reactor Building. It is within the reactor building security fence but
has no markings or fencing that are unique to the burial site.
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Standard smears of floors and walls taken from the inlet sides of the
f11ter cells had beta counts ranging from less than 200 to over 16,000 dpm/
100 cm®. Dose rates in the inlet tunnels running from the reactor building to
the 117 Building are on the order of 1 mR/h. Floors and walls within the
inlet tunnels were dusty with accumulations up to 1/16 in. thick. Low-Tevel
smearable contamination on floors, walls, and turning vanes average 3,000 to
10,000 cpm.

Contamination levels were lower in the exhaust tunnels running from the
117 Building to the stack. Direct GM readings on qualitative smears were
generally a few hundred counts per minute, to a maximum of 600 cpm.

Low-level smearable alpha contamini ion from 10 to 1,000 dpm/100 cm® was
present in inlet tunne]s Smearable beta contamination in the inlet tunnels
rang: between 10° to 10* dpm/100 cm? Smearab]e beta contamination in the
exhaust tunnels was about 10 dom/100 cm®. Smearable alpha contamination was
generally not del table in tl thaust i =~ (Dor’ 1 " Richards

|
|
The 117-F structure was demolished by removing and packaging filters and |
fixtures and burying them in the 200 West Area burial grounds. The structure |
was then decontaminated, demolished, and buried in place (Wahlen 1991). The

site was decommissioned using allowable residual contamination level (ARCL)

methodology. The building and ducts were excavated and demolished in situ.

The contaminated rubble was buried at least 1 m deep except for rubble from

the seal pits, which was buried under a minimum of 5 m of clean soil

(WHC 1991, Kiser 1988).

No Hazardous Ranking System Migration Score has been assigned to this
waste site.

The site appears today as a level, gravel-covered field located west of
the 105-F Reactor Building. It is within the reactor building security fence
but has no unique markings or fencing.

Figures 4-14 and 4-15 show the facility before and during demolition.

4.24 132-F-6 (1608-F) WASTE WATER PUMPING
STATION DEMOLITION SITE

The 132-F-6 (1608-F) Waste Water Pumping Station demolition site is an
inactive solid waste burial site located about 100 ft southeast of the reactor
building. The original facility was a 36- by 34- by 45-ft-high reinforced
concrete facility of which 12 ft was above ground. It operated from 1944
until 1965 to receive waste water from multiple reactor building drains 1
sumps and to combine these wastes with reactor effluent water on its way to
the Columbia River via the 107-F Retention Basin. It may also have pumped
wastes to the 116-F-6 Trench.

The pumping station was demolished in situ in 1987 and backfilled with a
minimum of 5 m of clean fill. Fixtures, equipment, and sludge were removed
and buried elsewhere as solid waste. Asbestos lagging and sludge were also
removed and buried elsewhere (WHC 1991, Wahlen 1991).
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4.27 U OCUl UNF* *NNED ' “ASE--MERCURY SPILL

A second unplanned release appears to have occurred in the operable unit
when, in 1977, an unknown quantity of mercury was spilled on the floor of the
146-FR Fish Lab and was "squeegeed" across the floor and out the door onto the
surface of the ground at the northeast corner of the building: The mercury
contaminated an area approximately 10 by 10 ft. Personnel who remember the
incident are unable to specify the volume of mercury, its chemical
composition, or the exact area of soil that was contaminated. The spill site
was reportedly stabilized with fresh soil (employee interview).

Hanford Drawing H-1-13850, sheet 3, shows the approximate site of the
spill as being at Hanford coordinates N80500 W29300.

No Hazardous Ranking System Migration Score has been assigned to this
waste site.

4.28 UNDOCUMENTED UNPLANNED RELEASE--BASIN LEAK DITCH

Another unplanned release is a narrow ditch, referred to in numerous
sources as the Basin Leak Ditch, that was created from repeated effluent
leakage at the north end of the 107-F Retention Basin (Dorian and Richards
1978, DOE-RL 1992).

The ditch was formed in 1955 following a basin overflow and was enlarged
by repeated overflows from an effluent 1line manhole located just north of the
basin. It runs in an approximately straight line from the northeast corner of
the 107-F Basin to the bank of the Columbia River.

Soil samples were taken from four 1ocat1ons along the path of the ditch.
Elevated concentrations of "2Eu, ®°Co, and Cs were measured. Full test
results are provided in Appendix B (Dorian and Richards 1978).

The ditch appears today as an open, cobble-covered field that cannot be
distinguished from the 116-F-9 Animal Waste Leach Trench site that it crosses
from west to east. The point where the ditch reaches the river is
unremarkable with no clear signs of erosion.

4.29 UNDOCUMENTED 108-F BUILDING VENTILATION DUCT FRENCH DRAIN

A french drain is located adjacent to the east wall of the 108-F Building
at approximate nford coordinates N79100 W30360. Dates of operation are
unknown as are the type and quantity of waste 1ntrqduced to the drain.

The drain received condensate that formed inside of several large hood
ventilation ducts mounted externally on the east wall of the building.
Condensate formed during cold weather and ran through 1-in. stainless steel
lines to the drain. The ventilation ducts and drain lines are visible on
Figur 4-5. :
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4.33 UNDOCUMENTED FRENCH DRAINS NEAR 105-F GATE

Two undocumented french drains are located near the main (north) entrance
gate to the 105-F Reactor Building security fence. The first drain is about
75 ft south of the gate and the second is in 1ine with the first and about
25 ft farther south. They are constructed of 36-in. concrete pipe of unknown
length buried to a depth that places their upper surfaces a few inches above
grade. Both drains are of the type frequently used to receive steam
condensate from aboveground steam lines. No radiation warning signs are
present. No characterization data have been located.

4,34 UNDOCUMENTED FRENCH DRAINS AT EAST END
OF 105-F STORAGE ROOM

Two undocumented french drains are lTocated adjacent to the . 1st and
nc :l st corners of tt M lanc s Sto Room of the -F wr
Building. The storage room is the easternmost portion of the reacior
building. Each drain is a 36-in. concrete pipe buried to an u nown depth.
The upper surface of each is a few inches above grade and each is gravel
filled. Each drain is fed by one or more 1-in. steel pipe coming from the
105-F Building. No radiation warning signs are present. No characterization
data have been located.

4,35 UNDOCUMENTED 36-INCH FRENCH DRAIN AT 105-F BUILDING

An undocumented french drain is located at the northeast corner of the
105-F Reactor Building. It is adjacent to a steel ‘door marked "Electrical
Equipment Room No. 1."

The drain is constructed of 36-in. concrete pipe of unknown length. It
stands a few inches above grade and has a steel 1id. Five 3/4-in. steel lines
enter the drain from the building. No radiation warning signs are present.

No characterization data have been located.

4.36 UNDOCUMENTED UNDERGROUND TANK--105-F BUILDING

An undocumented underground tank is located near the northwest corner of
the 105-F Reactor Building, adjacent to the north wall of the fan house. It
i< a 36-in. circular steel tank of unknown length buried to a depth that
£ ices its upper surface a few inches above grade. An 8- by 36-in.-Tong stee
pipe is welc | to its upper surface. Liquid may be observed in the tank by
looking down the 8-in. pipe.

1e tank is located within the remnant foundation of a structure that was
once attached to the north wall of the 105-F Building. See Figure 4-16.

No radiation warning signs are present. No characterization data have
been local |.
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4.37 CHEMICALS USED AT 10: ‘ BUILDING

The 108-F Building was originally used as a reactor laboratory before
be1ng converted for use as a biology laboratory, probably about 1950. While
serving as a reactor 1aboratory, several chemicals appear to have been u: 1 in
large quantities for various kinds of water treatment and reactor effluent
scaling research applications. These included sodium dichromate, sodium
silicate, oxalic acid, lime, and sulfuric acid. Large sulfuric acid and
sodium silicate storage tanks were located immediately west of the building,
and other storage tanks were located within the building. Drawings provide
references to chemical drainage to sewers, sumps, and french drains without
providing detail. See Hanford Drawings H-1-2037, HW-74552, Hw-74640, '
HW-74641, and HW-74665. The outdoor storage tanks are visible in Figure 2-2,
taken in December 1944, and appear to still be there in 1951 but have been
removed by 1956.

‘aw |s that cite the use of the above chemicals are not "as built"
drawings, and tnere is some uncertainty as to their accuracy. This section is
included to address the possibility that they were used and may have reached
soi through the 108-F Building ground floor trench and sump (see
Section 4.15).

4.38 CONTAMINATED UNDERGROUND LINES

Numerous underground lines remain in place in - e 100-FR-1 Operable Unit
that must be assumed to be radioactively and/or chemically contaminated.
These include process sewer lines to waste sites, lines to the 141-N Sump and
the 1608-F Lift Station, effluent lines to and from the retention basin, lines
from the 108-F Biology Lab, and numerous others that were left in place when
their associated facilities were decommissioned.

No records have been located that suggest destruction or removal of lines
or junction boxes, and it should be assumed that they remain in place.
Interviews with personnel of WHC Deactivation and Decommissioni | gineering
suggest that underground lines were typically left in place during
deactivation and/or decommissioning.

The Tines vary widely in size, material, and depth below grade. Most are
identified on current or historical Hanford drawings, but others are probably
undocumented. Little information exists that characterizes contaminants in
the Tines and junction boxes, but they are known to have processed millions of
liters of waste effluent and should be assumed to be contaminated.

No records have been located that directly address contamination levels
in most underground Tines, but Dorian and Richards (1978) reports scale
samples taken in the 107-F Effluent Line upstream of the 107-F Retention Basin
(Table 4-17). It seems likely that the downstream Tines would be similarly
contaminated but at Tower levels because effluents would have been held up in
the retention basins before entering the downstream 1lines, allowing
radioactive decay and settling to occur. It should also be noted that the
upstream effluent lines were steel while the downstream lines were concrete,
the materials differing in scale creation and retention properties.
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The same drawing shows a 48-in. dry well Tocated between the fuel tanks
and the 1717-F Building. It is connected to the building by two lines, one of
which is labeled as a "4 in. blowdown to drywell."

The 1717-F Building was used as a combined shop and boiler room.

Tank filler pipes and the french drain are visible in Figure 2-5.
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5.0 100-FR-2 OPERABLE UNIT

This chapter describes the 100-FR-2 Operable Unit, which encompasses the
southern portion of the 100-F Area and includes primarily solid waste burial
grounds that supported reactor operations and the Experimental Animal Farm
(EAF). It includes 17 waste sites, only 10 of which are included in the
Tri-Party Agreement (Ecology et al. 1989). These include burial grounds,
pits, a trench, a septic tank, and suspect waste sites. Each waste site is
described separately. Figure 5-1 shows 100-FR-2 Operable Unit waste sites.

Dorian and Richards (1978) provides the following brief outline of past
100 Area solid waste burial practices:

TNAAA 1954
No intensive segregation program
e Combustibles and noncombustibles were buried in the same trenches
e Burial recor . contain minimal information.

1955 - te=c

e Alternate disposal methods and sites studied, documented, and in
some cases, implemented

e Burning of combustibles in burial trenches began and ended (in 1955)

* Records improved.

19f< - 1973
e Centralization of burial grounds began and completed
e Measurements of burial materials improved
e Burial records much more complete

Some segregation of wastes by categories.

1072 _ Present

100 Area solid wastes transferred to 200 Area burial grounds (exci t
for some decommissioning rubble dumped into the 183-F Clear Wells.)

Miller and Wahlen (1987) provides useful, if generic, information
concerning the nature and volume of wastes placed in reactor site burial
grounds. Tables 5-1 and 5-2 are derived from that data. While Miller and
Wahlen did not provide volumetric data by reactor site or waste site, it did
provide the estimated percentage of waste materials buried at each reactor
site. Table 5-1 combines volumetric data with percentage data cited for

)0-F to estimate volumes for 100-F. Miller and Wahlen note that most of the
volumes cited are buried in the "primary burial ground" which, for 100-F Area,
is 118-F-1. Table 5-2 provides volumes of miscellaneous waste buried at the
100-F Area. '
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. T} pr1gary ggd1onuc11de identified is *°Co, although B2y, Béey,
B-ts, PCs, Sr, and ®Ni are also present.

* The maximum beta-gamma concentrat1on detected in samples is 1.80E+05
pCi/g of which 1.70E+05 is co.

. ckel-63 was detecte up to 7.50E+01 pCi/g. Based on samp11ng of
the 105-DR Reactor core, considerably higher ®Ni concentrations are
probably present in metallic wastes within this (118-B-1) burial
ground.

e Specific activities of samples taken in older trenches used before
reactor power upgrade modifications were made are considerably less
than for trenches used after the reactor powt operating levels were
increased.

The Hazardous Ranking System Migration Score assigned to this wa: @ site
is 2.01.

The 118-F-1 Burial Ground appears today as a cobble-covered, open field.
It is protected by permanent concrete monuments that surround 118-F-1 and
118-F-6 but has no markings that are unique to 118-F-1. Underground
radioactive material warning signs are posted.

5.2 118-F-2 BURIAL GROU )

The 118-F-2 Burial Ground is an jnactive solid waste site that operated
from 1945 ta 1965 to receive 10,000 m of miscellaneous solid waste from 105
and the bic igy facilities (Koop 1964, WHC 1991).

Located about 1,500 ft west of the reactor building at Hanford
coordinates N78990 W32787 (northwest corner), the boundaries of this burial
ground are marked by permanent concrete monuments nur ered F-65-22 through
F-65-37 (Herman 1965b).

Koop (1964) characterizes the site as follows: ' 1e 118-F-2 Burie

Ground was referred to as the Solid Was* Burial Ground No. 1 and was the
original sc id waste disposal site in the 100 F Area. Eight trenches
containing miscellaneous solid waste from 105-F Reactor building and one
containing solid waste from the biology facilities were covered to grade prior
to 1956. Several large cylindrical sleeves used for disposal of liquid waste
from 108-F were buried under about 6 feet of soil in 1955." Cluckey (1954,

J56) describes the cylindrical tubes as being seven 6- by 18-ft-long metal
pipes with wooden 1ids into which animal carcasses a1 liquid wastes were
placed.

Herman (1965b) states that "s )sequent excavations were made to recover
dummy elements and as a result some dummies with relatively w radioactivity
remain near the surface. Three horizontal control rods are buried under 2
feet of soil near the south side. Dose rate at the ground surface is 2ss
than 1 mR/hr".

118-F-2 was 368 by 326 by 20 ft deep before it was filled with waste and
backfill. The individual trenches run north and south and are typically 250
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Aliases for this site include Burial Ground No. 3 1d Minor Construc n
Burial Ground.

5.4 118-F-4 BURIAL GROUND (115-F PIT)

The 118-F-4 Burial Ground is an inactive solid waste site - at operated
during 1949 to receive silica gel wastes from the 115-F Building (WHC 1991).

Located about 400 ft southwest of the reactor building at Hanford
coordinates N78880 W31400, the burial ground received about 10 m® of waste
(WHC 1991). Hanford Drawing H-1-15244 shows its approximate location.

Herman (1965b) characterizes the site as follows: "The 118-F-4 Burial
Ground. known as the 115-F Pit, was excavi 2 in 1949 to receive silica gel
remo’ | from { : ge tower in one of the 115- dryer rooms. ~ e it was
promptly covered to grade with 5 to 6 feet of soil.” It was 10 Ly 10 by 1 ft
deep before filling with waste and backfill.

Estimated radionuclide inventory for 118-F-4, in cur1es and decayed vy
the WIDS database to Apri 1, 1986, includes 2.00E-02 Ci of 'C and 8.00E-01
of 3H (WHC 1991).

Miller and Wahlen (1987) notes that .30 tons of desiccant was int uded in
118-F-4 wastes.

The Hazardous Ranking System Migration Score assigned to this waste site
is 1.75.

The 118-F-4 Burial Ground appears today as a flat field covered with
large cobbles. Because no markings are unique to the burial ground, its exact
location is unclear.

5.5 1 3-F-5 PNL SAWDUST PIT

The 118-F-5 Sawdust Pit is an inactive solid waste site that operated
from 1954 to 1975 to receive radioactively contaminated sawdust from the
floors of anims pens in the 100-F EAF.

The site is located about 1,000 ft southeast of the 107-F Retention Basin
at Hanford coordinates N78980 W28990. It measured 500 by 150 by . ft deep
before being backfilled and stabilized with clean soil (WHC 1991).

Estimated radionuclide inventory for 118-F-1, in curies and decayed by
the WIDS database to April 1, 1986, includes the following (Stenner et al.
1988, WHC 1991): .

239p, 3.00E°% ¢
gy 1.04E"" (i

Miller and Wahlen (1987) characterizes this waste site as follows:

"The PNL Sawdust Repository, 118-F-5, consists of sawd it and other solids
removed from the dog kennels and swine pens and is located outside the old
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It is located north of - e 118-F-1 Burial Ground and about 800 ft
southwest of the southwest ci ner of the 105-F Reactor Building. It may be
located by walking about 45 tt west of a concrete floor pad that remains from
a demolished carpenter shop.

5.14 SUSPECT WASTE SITE--DEI :SSION IN SURFACE

About 300 ft southwest of the above-described vent pipe and 100 ft north
of the northwest corner of t/ 118-F-1 Burial Ground is a 8- by 8- by 3-ft-
deep depression protected by a degraded wooden barrier. The surface of the
depression is grass covered. See Figure 5-6.

5. ) U"‘)CUMEN"" WASTE SITE--STRONTIUM GARDEN

A knc 1 waste si*- « “sts at the southwest extremity of the 100-F Area at
Hanfor ~ coordinates N7osbu W33300. The PNL Ecologici Study Strontium irden
is a si1te used for growing cereal gra1ns, a]fa]fa, and other crops in soil
containing controlled amounts of °%r and ¥7Cs (DOE-RL 1992).

The site consists of a 150- by 25~ by 10-ft-high screened garden plot. A
wooden frame supports 1/4-in. screen on all sides and overhead. Radiation
Area warning signs are posted on ¢ | sides (site inspection). See Figure 5-7.

The site is mentioned in Cluckey (1954, 1956) where it notes that the
site operated from summer 1952 until present (1956) and that "°Sr was used in
solution for botany experiments.

The site is clearly identified on Hanford Drawing H-13-000144 where it is
de<cribed as a "Steel Structure" just nor of the intersection of F Avenue
an an unidentifie north-south street. :

A 10-acre pasture in the vicinity of the strontium gardens was used to

keep pregnant animals and animz s too young for experiments. No contaminants
are known to exist at this location.
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APPENDIX A

WIDS DATA SHEETS, HAZARDOUS MATERIAL INVENTORIES,
AND RADIONUCLIDE INVENTORIES
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1 WIDS
SITE NAME: 118-F-1 2/10/93

I Page 2
Il

SURVEILLANCE INFORMATION 563

* f SURVEY DATE: 8/89-12/89
SURY™"’" SCHEDULE: Semiannual
SITE POSTING: Underground Radioactive Material

This unit is in compliance with the Environmental Compliance Manual.

RADIONUCLIDE INVENTORY

Isotope data 3o% _ Curies decayed through 4/01/86

32Ey:  1.540e+001 Ci ©Ni: 8.310e+001 Ci
0Sy:  1.300e+000 Ci

%c.  6.600e-001 Ci
®Co: 7.643e+002 Ci Sey:  2.810e+001 Ci
37cs:  1.300e+000 Ci 3H:  3.500e+000 Ci

A-31












SITE NA™": 118-F-3

BHI-00

Nass N

Isotope data r3o%

Co: 1.000e+000 Cj

RADIONUCLIDE INVENTORY

Curies decayed through 4/01/86

A-35

031
N

WIDS
2/10/93
Page 2
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- WIDS
S... NAME: 118-F-4 2/10/93
Page 2
RADIONUCLIDE INVENTORY
Isotope data o, Curies decayed through 4/01/86

%c.  2.000e-002 Ci
34: 8.000e-001 Ci

A-37
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Waste Information Data System
General Summary Report
February 10, 1993

SITE NAME: 118-F-5 309

ALIASES:

PNL Sav st Repository (309

SITE TYPE:

WASTE CATEGORY:
WASTE TYPE:

STATUS:
START DATE:
END DATE:

OPERABLE UNIT:
0.U. CATEGORY:
SWMU:
TPA:

Burial Ground 3o

Mixed Waste 30m
Solid 309

Inactive 309 Pre-1980 (309
1954 (3091
1975 3091

100-FR-2 3291
Undefined 323
Yes (6061

Yes 3291

PNL Hazardous Ranking System Migration Score: 2.01 (309,

HANFORD AREA:
COORDINATES:
LOCATION:

100-F Area 309
N78980 W28990, N79020 W27900, N78600 W27780, N78690 W28380 (3091
~1,100 ft southeast of he 107-F Retention Basin un

WASTE VOLUME RECEIVED: 10,000.00 cubic meters 309

GROUND ELEVATION:

406.00 feet above MSL (3091

WATER TABLE DEPTH: 30.00 feet below grade 3o,

SITE DIMENSIO

SITE DESCRIPTION:

(7061 .

Length: 500.00 feet 309
Width: 150.00 feet (309
Depth: 15.00 feet (30,

The site is a large raised mound with trenches running north and south

WASTE TYPES AND AMOUNTS: The site contains Tow-level activity sawdust from animal pens

[3091.

SURVEY DATE:

SURVEY SCHEDULE:

SITE POSTING:

SURVEILLANCE INFORMATION® (563

8/89-12/89
Semian 1al
Underground Radioactive Material

This unit is in compliance with the Environmental Compliance Manual.

R=20
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SITE NAME: 118-F-6

—
—

Isotope data 309

0Sr:  1.040e+001 Ci

RADIONUCL. E INVENTORY

Curies decayed through 4/01/89

nev. 00

WIDS
2/10/93
Page 2
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TABLE 2.7-60 (Cont‘d)
107-F RETENTION BASIN (Cont’d)
SAMPLE HOLES ORILLED OUTSIDE OF BASIN
Concentratlon {pCi/q) v,
P-11/Scaler

Sanple No. Pu-239/240  Sr-90 -3 c/m fu-152_ C0-60 _ Eu-154 €s-134__ Cs-137__ Eu-155 U
R 0 . 1.4x107) <200/15 6.4x10"" 2.9x107"  + . 2.7100) ¢

5 . 1.3x10 <200/20 . . . 7.3x10 *
v oo . 6.2x100,  *  <200/20 6.8x10° 1.7x10° 1.6x10°  5.4x1072 4.sxlo" 1.5xlo" 3.0x10”!

10 . 2.5¢10° <200/10 . . . .
W0 1.1x10,  4.0x10, . 1,000 3.4x107  1.8x103  1.2x10;  7.3x107' 7.1x10) 1.5x10 .
Woo12-1/2 2.1x10°  3.0x10° 1.ax10' 1,500 1.2x10°  3.7x10%  3.2x10° . 9.0x10°  2.7x10' 5.2x10°
X 10 1.2x10°,  1.2x10?; 1.2x10° 800 6.1x10:  6.0x10!, 1.4x107, + _, Loxig, 5.x10' 3.5x107"

20 1. 4x10 6.7x10_ <200/20 1. suo 180" 3.4x100°  4.4x107° 4. 3x|o * l

25 3.8x107  2.1x10 * <200/20 1.0x10° - 3.3x10° 2.7x10 . 4.4x0  6.0x10 ' 1.3x107

10 . * 42007 <200  2.6x107) 5.8x1005 * .t 1axo

20 . 2.1x10 <200 1.8<10"" 7.2x10 . 7.5x10"% 1.8x10
M5 2ax10™" 2.0x100, <200 Lexiog® 1100} o+ 46x107® 1.7x107, 1.2x107) .
P 10 . 18107, + <200/15 1. 5x10 6. 7xlO 9.0x10 . 2.0x107, 2.6x10_, 1.9x10
M5 . 2.8x10 <200 . . 7.0x10”" 1.0x10

. Effluent . - 2 2 "

liné scale 7.3x10 8,000 * 1.7x10 . * 2.5x10 4.9x10°

00 "ndy
1€000-1Hg
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TABLE 2.7-

107-F RETENTION BASIN

SAMPLE HOLES DRILLEO INSIDE OF BASIN

Concentratfon (pCi/g)

P-11/5caler

Saniple No. Pu-238 Pu-239/240 Sr-90 H-3 c/m Eu-152 Co-60 Eu 4 Cs-134 Cs-137 1-155 1] Ni-63 C-14
s 0 . * 1.0x100, 200/50  4.7x10, 2.8x10; 1.7x10)  3.7x107; 3.1x100  3.3x10° ¥
2 . * 1.7x107,  + <200/40 3.1x10; 1.8x10, 8.5~1n) Laio” 2.4 *1.5x10 .
4 . . 1.6x10, <200/40 2. 0, 1.2x10, 6.6 1.1x10, .
4-1/5 * . 3.x0;' 1.5x10] 3.4x10; 1,000 1.axi0;  5.3x10, 9.1 2.sxlo, 5.0x10; 4.2x10; 9.6x10 ;
6.2x10 1.0x10', 35x10; 5.7x10; 15,000 5.8x10, 2.0x10, 3.4,  1.6xi00, 1.7x10] 9.0x102 9.8x107% y.8x10
1-1/2 * 9.5x10” 1.2x100, 1.2x10' 800 6.4x10, 3.9x10; 1.8 6.9x|0 1.9x10, l.lxlO 3.5x107"
15 . 3.8x10° <200/70 4.1x10°  6.8x10 - 1.0x10"
T 0 : * 0 s.x100; <200/40 3.8x10) 1.7x10} 1.2x10}  8.0x107  4.2x10] 4.7x107) ,
3 * 30077 1xl0l, o+ <200 3.7x10, 1.1x10, 1.5x10, * 1.9x10,  5.3x107" 7.6x107 .
5 . . 3.4x107 <200/30 1.9x10, 8.4x10, 5.5x10, * L 2.5x10, . .
5-1/2 . . 1.0x10,°  *+ | <200/30 1.1x10, 4.0x10, 3.2+, 1.6x10;° 1.5x10, 5.7x10, 5.5x10_,
6 . 1.1x10;  3.0x10, 6.8x10 600 2.7x10; 1.1x10; 1.2 | 2.210°  1.1xlo, 3.4x10, 1.5x10
a . 2.8x100, 2.2x10°, o 400 1.8x10; 3.0x10 6.7 | 8.7x10]  1.3x10,
8-1/2 . 3.9x107"  1.8x107; 3.2x10°  <200/100  5.8x10, 1.2x10; 2.0xw), 5.4x|0 1.5x10, |.7x|0 1.5x10°" .
20 . . 1xi0” <200/20 14x10 3. 3x10 3.9x10 8.6x10 l.lxlO
U o . ' » <200/30 1.3x10,  6.6x10;  3.8x 8.6x10°°  1.3x10°, 2.2x10 0
2 . . 1.5x100, <200 4.0x10, 2.2x10, 1.1x * . 2.8x10], , 1.2x10 .
4 * * 4.9x10_, <200/8kg 2.3x104 1. 2x|0o 2.7x1v 6.4x10_, 2.2x10_, J.IxIO ‘
4-1/2 . 3.810;° 2,310, + o <200/10 6.1x10;  3.6x10; 2.9x*)  2.7x107"  4.3x10;' 5.6x10; 8.5x10 3 .
* 30107, 1:3x10!, 3.7x10 800 3.0x10, 7.8x10; l.2x * 4.0:10,  2.0x10° 7.7x10 .
7-1/72 * I. 7x|0 4, 9xlO o /80 5. 9xlO 1. lxlO 8.8x1v0, * 1.7x10, _
10 . 3.0x10°  2.7x10, 1.6x10 1,000 3.5x10°, 1.6x107, 1.1x10°, . 2.4x10, .m0 4,200
15 * . 1.2x10° <200/20 8.1x107° 2.1x107 2.1x10 . 6.7x10" .
[
e N ' ™

00 A3y
1£000-1Hd
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TABLE 2.7-62

116-F-2

107-F LIQUID WASTE DISPOSAL TRENCH

Concentration (pCi/q)

P-11/Scaler

Sauple No. _ Pu-238 Pu-239/240 _ Sr-90 __ H-3 c/m Eu-152__ Co-60 _ Eu-154 Cs-134  €5-137  Fu-155 U c-14

A 10 . . 7.9x107; <200/80 4.2x10]  1.9x10 1.8x10, *  3.8x10; 1.3x10., 8.8x107° .
18 . . 4.2x107, <200/50 2.3x10;  9.4x10,  7.4x10, . 2.x10, 17.7x10;
20 . . 1.8x10 <200720 2.0x10  7.5x10  4.6x10 . 2.3x100  2.3x10

B 10 . . L1022+ <200710 1.5100  3.8x107, 1.3x10] . 1.axio)! 2.3x100) 8.8x107° .
20 * * 2.1x10 <200/Bkg 1.0x10 5.7x10 7.9x10 * 2.4x10 1.9x10

C 15 . 2.4x100)  1.3x10° 400 2.6x105  7.3x10!  7.3x10! . 2.4x10'  3.0x10!
20 . 3.4x107)  2.0x107 6.5x10° 600 4.8x10  8.2x10, 1.6x10; . 5.9x10,  2.6x10; 1.9x107! .
25 " 3.6x107° 1,510, 600 1.7x102  6.7x10'  4.3x10, . 8.5x100, 5.1x10%,
30 . . 5.2x10 <200/10 4.3x10°  2.6x10"" 6.9x10 . 9.4x107" 1.4x10

D 10 . ' 3.3x10_) 1.4x10"  <200/100 1.4x105  4.2x10%, 2.2x10!, . 5.0¢100) 1.6x10°, 2.6x107" .
20 . . 9.7x10 <200/10 1.x10°  8.2x1077 2.9x10 . 6.2x10°% 1.6x10

00 "ASY
1€000-1H8
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TABLE -2.7-63

EM RY-PASS DITCH TO
116-F-2 TRENCH

Concentration  :i/q)

P-TT/5caler ; _
Sample No.  Pu-238 __ Pu-23 quo 90 W3 ¢ Eu-152  C0-60 154 .Cs-134  Cs-137_ Eu-155 U c-14
0 2 1

G 8 . 5.5x107)  5.4x10; o 1,000 2.6x10;  1.9x10; ? 4xI10; Y4000, 1.4x10, ¥
G 10 . 2.6x107  2.6x10, 5.2¢10 1,000 3.6x10, 5.1x10,  3x10 + 20x10, 2.7x10, 1.4x10 .
G 12-1/2 . 7.6x107) 200 3.0x10,  9.7x10°,  2xio « 5.ex10%, 2.9x10°,
G 15 . . 5.3x10" <200/10 1.6x10°  3.7x107" 5.2x10 + 6.6x107 1.5x10
(€ 5 . . 8.3x10_; <200/15 . 4.2x00° 33077 3,000 2.1x10],

10 . . 3.7x107, o <200/10 2.0x107, o+, * . 1.1x10° y

20 . . 3.6x107 1.0x10"  <200/30 4.4x10"" 1.6x10 . ‘ . + 1610
FF 5 . . . <200/10 . * * . * *

Is L] L 4 L ] (200/'0 & & & L 4 &* &
66 5 . . 2.5x10;" , <200/20 4.8 f  1.3x10)  1.4x10]  5.9x072 2.7x107 4.0x10;" y

1-172 . e 1. 4x10 ° 8.x10°" 200 sixi' 5.xol, 37xi0' 20207 alaxo®  alsxiol 1.7x10

10 . . 1.7x <200/20 * 4.6x10 . . 1.x10™"

L

00 "ASY
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TABLE 2.7-66
107-F RETENTION BASIN FILL
BASIN SLUDGE
Ave. Depth = 3"  Mass = 1.8 x 10%
_ Concentrations (pCi/g)
Sample No. Pu-238 Pu-239/240  Sr-90 H-3 Eu-152  Co-60 Eu-154 Cs-134  “Cs-137 £u-155 Y Ni-63 €-14
R ]
AN 3-1/2 * 1.2x107! 1.8x10'  9.8x10! 1.6x10%  1.5x10%  1.1x10®  3.2x10! 1.3x102  1.9x10?  6.9x107!
BH 3-172 * 9.0x10”!  2.6x10°' 2.5x10°  5.5x102 1.0x102  2.5x102  3.1x100 4.2x10° 4.0x10'  2.6x107}
CH 3-1/2 1.1x109 4.5x10! 5.1x10! 9.2x10%  }1.5x10%  5.5x103  2.7x)102 §.7x102  1.6x10%  7.4x107}
D 3-1/2 * 1.2x100 8.5x10'  4.1x100  6.5x103 1.5x10®  3.7x103  1.3x102 1.6x102  1.0x103  5.3x107!  3_4x10%
AS 3-172 5.7x107} 1.7x1070 - 1.x10! 7.5x103  6.0x103  5.0x103  5.5x10} 5.9x103  8.6x102
AS 4 3.9x107} 1.4x10! 4.2x10%  1.5x10! 5.6x107  4.5x102 9.8x103 4.3x10? 5.0x102  2.8x103 1.1x109 3.3x103 *
cs 4 6.6x1071 2.4x10! 1.0x10"  3.7x10°  1.4x10% 2.5x103  7.0x10? 1.6x10! 3 30 7.5x102
DS 4 * 1.5x10° 3.8x10% B8.6x10°  1,3x10® 2.0x102  5,5x102 . 2.1x100 8.7x10'  5.1x107!
S 5 6.2x1071 1.9x10} 3.5x101  5.7x109  5.8x10® 2.0x103  3.4x10®  1.6x102 1.7x102  9.0x102  9.8x10°2 .gxl0? .
T 6 * 1.1x100 3.0x100  6.8x107'  2.7x10%2 1.1x102  ).2x10¢  2.2x10Y¢ 1 a0 3.4x10! 1.5x10°} *
¥ 5 * 3.1x10¢ 1.3x10Y  3.7x100 3.0x10%  7.:4x107 1.2x103 * 4.0x10' 2.0x10! 7.7x1072 .
Ave. - _
pCi/g 3.ax107! 1.1x10} 2.1x10"  1.6x10'  5.0x10% 1.9x10%  3.5x107  1.0x102 6.8x102  7.5x102  4.6x107! ].3x10% 0.0
Curies 5.6x107" 2.0x10"2  3.8x1072 2.9x1072 9.0 3.4 6.3 1.8x107Y  1.2x10° 1.4x10°  8.3x107* 23 0.0
Total Curies in sludge. = 45
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107-F RETI

TABLE 2.7-67

ON BASIN FILL
BASIN FILL (EXCLUDING SLUDGE)

Ave. Depth = 4* Mass = 2.9 x g
Ave. Concentrations (pCi/g)
Sample Hole Pu-238 Pu-239/240 Sr-90 R Eu-152 Co-60 Eu-154 Cs-134 Cs-137 Eu-155 U HNi-63
AN * * 8.5x1072 2.4x10°  7.3x10°' 0.8x107!} * . 2.4x1070 1,7x107)
o BN * * 3.5x107} 1.5x10%  6.7x10°'  5.4x10"} 4.0x1072 ’ &.0x1072 8.6x10°2
., CN * 2.3x107! 8.2x1072 4.4x107! 2.9x107! 6.8x10°!} . 1.0x10"!  1,6x107!
23 DN * * 5.0x1072 8.6x1071 2.0x10' . 2.3x10°} 4.6x10°2 8.5x1072 7.0x1072
AS * 1.9x107} 3.x1071. 2.4x10'  1.2x10! 7.3x100 * 1.7x109 1.7x10°1
cs * * 1.4x107} 2.8x102  4.8x10'  1.2x102 3.3x10°t  5.2x107} 1.4x107} *
DS * 1.5x107} 2.9x107! 8.3x10! 4.1x10! 2.5x107!  3,8x1072  3.6x100 5.2x1071}
* 9.3x1072 4.9x107! * 6.0x10!  2.8x10! 3.1x10! 8.2x107Y  2,.9x]100 2.3x10! 1.2x107!
* 7.8x1072 2.2x107} b 2.6x10' 1.0x10! 8.9x100 6.0 )Yz 2,5x10° 5.2x '} '6.6x10'2 .
* 8.0x1073 1.0x107} * 6.4x100 - 3.4x100 2.2x100 1.4x1071  1.1x100  3.6x107'  1.0x1072
Ave.
pCi/g * 7.5x1072  2,1x107} 0.0 4.8x10'  V.4x10' .70 1.5x107Y 1.3x10° 2.5x10%  6.5x1072 0.
Curies 0.0 2.2x1073 6.1x1073 0.0 1.4 4.1x107!  4.9x10°Y 4 1073 3.8x10°2 7.3x1072 1.9x1073 0.0
. Total Curfes in fi11 less sludge = 2.5
sludge = 45
Total Curfes in basin i1} = 48 72
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TABLE .2.7-64
107-F BASIN LEAK DITCH »
Concentration {pCi/g)
P-11/Scaler .
Sample MNo. Pu-238 Pu-239/240 Sr-90 H-3 c/m Eu-152 Co-60 Eu-154 Cs-134 Cs-137 Eu-155 u C-14
BNMI- 2-1/2 . 6.1x107"  3.7x10° 1,000 3.0x0 2.4x10°  8.9x10'  2.1x10° 4.2x10' 1. 10"
B8 15 . . 4.1x10”" 7.6x107" <200/10 9.6x10"" 2.4x10”" 2.5x107"  3.7x077 27007 320070 1axi0”!
1 . + . 9.0x0;’ . 200 4.5x10, 3.6x10, 1.5x10]  2.5¢100, S.2x10) 1.2x10] y
8-1/2 , 35007 1.3x10°, 9.1x10 200 V.10 9.7x10', 4.6x10 8.8x10"" 1.5x10' 6.7x10° 1.7x10 .
15 . . 9.5x10 <200/10 . 7.0x10 . ) . .
5 . Ve 2.6x107} 5.5x10"" <200/30 100" 6.7x10°, 2.8x10° . 1.2x10° s+ a0’
12-1/2 . . 1.1x10 <200/10 ’ 4.8x10 * s . *

00 "ASY
1€000-1H8
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JABLE 2.7-65

107-F RETENTION BASIN
SAMPLING OF BA | F
Concentration (pCi/g)

P-T1/5caler
Sample No. _ Pu-238 _ Pu-239/240 __ Sr-90 -3 c/m €u-152  Co-60  Eu-154___ Cs-134  Cs-137  Eu-155 W NI-63  C-14
-2 -
AN 0 . ¢, 85410 L <200/60  2.4x10% 7.3x10;' 8.8n0;' 2.4x10;" 1.7x10;" o
3-1/2 . Lot . BxIO 9.8x10° 6,000 1. 6x10 1.5a0° 1. lxlO 3.2a0'  1.30°  1.9x10 R
BN 3 . * ., 3.5x107) o <200/40 5x100  6.7x10;" 5.4x10;'  4.0x1037  8.0x10;% 8.6x10; o
3-1/2 . 9.0:107 2. 6x10°" , 2507 1,000 o.5x10°  1.0x10°  2.6x10°  31Ix100 4. 2x10 4.0x10" | 26410
o3 + o 230" s.2a0) 20030 44007 2.900;" 6.8x10]' ¢, 1.000;" 1.6x107 o
3172 1.1x10 a5x10' 8! lxlO 20,000  9.2x10° 1.5x10° 5.5x10°  2.7x10°  5.7x10° 1.6x10° 7.4x10
DN 3 " + 0 5.00;° o <200/30  8.6x10;' 2.0010;' 2.3a0;' 4.6x10;° 8.5x10;° 7.0x107° o .
3-1/2 . 1210 8. SxIO a.1x10" 10,000  6.5x10° 1.5x10° 3.7x10° l.3xlO 1.6x10°  1.0x10° 5.3x107" 3.4x10
AS 1 + ., Lo 3o 600 2.4x10) 1.2x10)  7.3x10% . Lmaod o
3-1/2 5.x100) Lot 1o , 20,000  7.5x10} 6.0x103 5.0x10] s.suo2 i 9x10}  8.6x10? . ,
a 3.9x10 1.4x10"  4:2x10° 1.5x10" 40,000  S5.6x10° 4.5x10° 9.8x10°  4.3«10°  5.0x10° 2.8x10% 1.1x10° 3.3x10° ¢
s 3-1/72 * . 1.4x107" o <200/120  2.8x102 4.8x10} 1.2x103  3.3x10;' s.2x10;' 1.4x10;' .
a 6.6x10 2. 4x10 1. Ox\O 3.7x10° 30,000  1.4x10° 2. 500 7.000°  1.6x10°  3.0x0’ 7. 5x10
s 0 . 1.5x10;"  2.9x107" o <200/100  8.3x10} 4.1x10; 2.5x10;' 3.8x10°% 3.6x107 5.2x10;" o
a . 1.5x10°  3l8x10° 8.6 1 2,000  1.3x10° 2.0x10° 5.5x10° . 2.x10°  8.7x10' 5.1x10

00 A3y
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TABLE 3.4-18
116-F MISC. CRIBS & TRENCHES

Concentration (pCi/q)

P-11/Scaler

Sample No.  Pu-238 __ Pu-239/240 __ 5r-90 H-3 ¢/m Eu-152  Co-60 __ Eu-154 € M Cs-137 __ Eu-156 u
116-F-3 105-F STORAGE BASIN TRENCH '
A 18 * * 5.4x107° <200/25 * * * * * *
8 20 . * Laxioh a0t <200/30 1.7x107" 5.0x107° * . . 107
116-F-4_ 105-F PLUTO CRID
0 2 3 ] 1 2 1 3 2 0
«IX . . L4X N . . . . - . .
A8 1.5x10° 1ax102 3.0x10)  1.4x10 6,000 2.1x10} + o 130)  a.2a0’ 5.4x10]  3.5x0]  1.3x10
12-1/2 3.8x10 2.9x10!, 6.4x10] 3,000 1.4x10' ) 1axao®  30xi0 * 1.1x10]  2.6x10},
20 . 7.2x107" 1.6x10 <200/150  5.8x10 . * . 2.2x10'  301x10
85 . Lixio™' 7.6x107° <200/35 . . * .t 5.9x10""  7.6x1077
116-F-5 _BALL WASHER CRIB
A0 . * 2.7x107 <200/30 . . 5.4x10”" * 2.0x107°  1.6x107"
106-F-6_ 1608-F L1QUID WASTE DISPOSAL TRENGH
A 172 . 7.6x100)  9.8x10;  6.9x10’ 600 1.8x10]  1.4x10]  5.8x10, . 7.2x10,  3.8x100,  1.9x107"
15 . 2.0x10""  4.9x10) 300 1.6x10,  1.0x10;  5.3x100, + . 9.4x10; 1.6x107)
21 4.5x10 <200/25 2.0x10°  1.3x10°  6.3x107" 4.4x107°  1.1x10°  3.1x10
B 10 * 2.0x100)  3.0x10;  5.4x10' 400 7.6x10,  4.4x10)  2.2x10]  3.8x10"' 2.5x10,  5.1x10°,
17-1/2 . 1.x107" 3l4x10p <200/160  4.8x10)  2.5x10', 1.4x10') + 220 7.2x00)
22-1/2 2.3x10 <200/30  1.x10°  34x10”' 23070 s.307? 3x107' 7.3x10
C 25 . * 2.3x10 <200/40 . . . . . 1.1x107"
28 3.6x10 <200/25 * . . . . .
D 5 . + | 2.3x0, L <200/75 7.6x10,  3.3x10]  1.2x10,  5.6x100; 1.1x10,  9.2x10;° o
20 * 5.7x107"  7.9x10]  4.2x10 400 13007, aexio!,  3i6xi0),  6.ax10”' 3laxi0!,  9isx10”  1.5x10
25 . * 1.1x10 <200/60 3.8x107" 1.2x107" 2.0x10 . 1.2x10 .

00 "AY
1€000-1H4



Sp-¢

81-9

L}

TABLE 3.4-18 (Cont'd)

116-F MISC. CRIBS & TRENCHES (Cc

d)
ncentration (pCi/q)
P-T1/>caler
Sample No. Pu-238 Pu-239/240 Sr-90 H-3 c/m Eu-152 Co-60 Eu-154 Cs-134 Cs-137 Eu-155 U
116-F-7_117-F B _ ,
A 10 . 1.0x107"  5.7x107 <200/25 2.6x10"" . . * 3.2x1072 .
116-F=10 Pexf Decontamination_Drain
-2

A 15 * . . <200/30 . . . * 1.9x10 .
B 12-1/2 . * . 3.0x100, 1.9x10° 1,500 2.5x107  3.8¢107  3.1x10;  3.9x107} 1.7x10;  1.0x10%, 1.1x10”!

17-1/2 * 4.3x10_, 1.6x10_, 4900 2 1x10, 6.1x10, £.7x10 7.0x10_, 7.4x10, 6.3x10_,

21 . 8.7x10 7.0x10 <200/150 1x10'  4.0x10 5x10 4.9x10°  4.1x10'  2.3x10
C 20 * * * <200/25 3.3x107 1707 * * * 2.0x107

00 Aoy
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TABLE 3.4-19
116-F-1
LEWIS CANAL
5 Concentration {pCi/g)
. -11/Scaler

Sample No.  Pu-238  Pu-239/240  Sr-90 H-3 c/m Eu-152__ Co-60 Eu-154 Cs-134 _ €s-137___ Eu-155 u

A 5 . * * o <200/10 * * * * 1.6x107" * .,
10 . 1.5x10 1.3x10;"  1.6x10 <200/10 * * . ., * . 1.1x10
15 * * 1.4x10 <200/10 * * * 4.2x10 * *

5 5 * . ;.moj{ L <200/15 Y 9.5x1075 * * * * o

-6x10;"  6.9x10 <200/20 2.4x10""  2.8x10” . * 2.8x102 * 1.1x10
15 * * 1.4x10 <200/10 * * * * . 8.1x10 .
c 5 * * 2.3x10) <200 * 4.3x1072 * . * *
10 * * 2.0x10 <200 + * * 3.1x10 . *
18 * . * <200 1.7x10 * . . 6.7x10 .
. . * 9.6x107° <200 1.5x10°  1.2x0°  4-8a07" 380077 1.4x07) *
. 8.6x10 <200 * . * * . *

E 2-1/2 * * 3.1x107, .y <200/20 2.0x10;' o+ * 0 5ax1077 Lexi0l;  w o
7-1/2 . * 9.5x10 .2x10 <200/30 6.5x10°  5.3x10°  1.2x10 * 7.2x10 . 1.4x10
Fos : . g.gx}ggz * <200/20 556107 1.7x107"  3.6x107" * 2.0+ 5.4x107

ZX < 0 * * * * * *

6 3 * 5.3x107;  5.7x107,  2.0x10, 500 2.6x107,  2.0x10%,  1.2x107 * 3.2x10", 9.8x10"°  1.6x107,
5 * 9.9x10""  4.4x107)  2.1x10 <200/20 2x1070 1.2xi0 * * _, 5.4x10 * | 1.3x10
10 * * 1.2x10 <200/15 * * * 3.4x10 1.0x10

Hob * . * .y <200/10 2.7x107" 1.6x107" * . . .« »
10 * . 1.3x107,  2.4x10 <200/20 * * * . . 1.2x100)  8.3x10
15 * * 6.8x10 <200/10 * * * . . 1.9x10

1 5 * . 1.2x10]} <200/20 8.0x10""  1.0x10° . . 1.7x107" .«

10 * * 7.0x10 <200/10 * . * * . 2.7x10

J 2-2, ok * 31007 <200/25 + . 8.9x0; * _, 3.9x07 . *

5 . * 5.2x10 <200/10 Lot 63107 470 * 8.8x10 *
.1x10 .9x10 <200/10 . . . * . . 2.0x10

00 *ARY
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" TABLE 3.4-19 (Cont'd)

116-F-1
LEWIS CANAL (Cont'd)
Concentration (pCi/q)

P-11/Scaler

Sample No. Pu-239/240  Sr-90 H-3 ¢/m Eu-152__ Co-60 u-154 Cs-134  Cs-137 _ Eu-1F° u

K 5 5.0x107"  5.2x107"  4.1x0°  <200/40 7.8x10°  8.0x10"  sx0’ . 1.ax102, 2.7x070  1.7xi07!
15 * * <200/Bkg * * * * 1.2x10""  1.1x10

L 10 * .20 6.0x10°.  <200/10 5.8x10°"  2.6x107'  2.4x107" * 1.2x107} * 1.6x107"

M o15 * 2.9x1072 <200/ 3 * * * * * *

N 2-1/2 * 3.6x107 ,  <200/10 3.8x100)  6.4x107) * 7.1x1072 * L 1ax0]; o
7-1/2 * 3.ax107t 1.8x10 <200/10 9.6x10™"  9.2x10 * * a.5x107"  8.ex10°* 2 10

00 “A3Y
1€000-1H8
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Animal Leach Trench

TABLE 1
116-F-9

Concent»=2tions in pCi/qram

SAMPLE GH
NUMBER Cs-137 Co-60 Eu-152 Eu-154 Eu-155 Sr-90 Pu-238 Pu-239/240 CPM
116-F-9

A-5 * * * * * *k *k ok Background
A-10 * * * * * *k *x *k Background
A-15 * * * * * 1.1E2 * 2.2E~1 180
A17.5 7.8E-1 1.5E0 5.5E-1 * * *k *k *k 120
A-20 2.9€0 1.2E1 7.9€0 * * *k ok *k 130
A-22.5 2.6E0 2.7€1 2.5E1 6.8E0 8.6E-1 9.3E1 * 2.1E-1 230
A-25 3.2E0 1.9E1 3.1E1 7.4E0 * *x *k *k 120
A-27 2.2E0 1.5E0 2.4E0 * * 2.8E1 * 5.5E-2 120
B-20 1.1E0 7.4E0 3.3E0 * * 4.9E1 * 6.9E-2 200
F-20 * * * * * ** *k ** Background
F-25 * * * * * 5.2E0 * * Background
F-30 * 2.5E-1 * * * 3.4E0 * *

Background

*Not Detected
**ot Reguested

¥2o- F ga~=la *n'c is 77’ cutsida east edzo of tronch,

00 "A®Y
..000-1HY
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