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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 (DOE) Hanford Site
near Richland, Washington. It provides a technical baseline of waste sites
lacated at the 100-K Area. The report is based on an environmental investiga-
tion undertaken by the Westinghouse Hanford Company (WHC) History Office in
support of the Environmental Restoration Engineering Function and 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. ATl
coordinate Tocations are approximate locations taken from several different
maps and drawings of the 100-K Area. Every effort was made to derive
coordinate locations for the center of each facility or waste site, except
where noted, using standard measuring devices. It must be noted that the
100-K Area coordinate grid is unique to 100-K Area and is rotated 27° 09' 59"
counterclockwise from the standard Hanford Site Coordinate system of measure.
Not all of the wastes sites included in the 100-K Area use this 100-K Area
arid and are so noted in the applicable sections. A1l other units of measure
are shown as they appear in reference documents.

The 100-K Area is made up of four operable units: 100-KR-1, 100-KR-2,
100-KR-3, and 100-KR-4. Three of these operable units, 100-KR-1, 100-KR-2,
and 100-KR-3, are addressed in this report. They include 1iquid and solid
- Waste disposal sites in the vicinity of, and related to, the 105-KE and 105-KW
Reactors. The fourth operable unit, 100-KR-4, is concerned with groundwater
and is not addressed here. This report describes waste sites which include
cribs, trenches, pits, french drains, retention basins, solid waste burial
grounds, septic tanks, and drain fields. Each waste site is described
separately. Photographs are provided where available. A complete list of
photographs can be found in Section 11.0.

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

2.1 GENERAL DESCRIPTION OF 100-KE/KW FACILITIES

Nine water-cooled, graphite moderated, plutonium production reactors were
constructed by the U.S. Government along the Columbia River at the Hanford
Site between 1943 and 1963. All nine are owned by the U.S. Government and are
managed by the DOE. The reactors are retired from service and have been
declared surplus by DOE; all except N Reactor are available for decommis-
sioning at this time (DOE 1989). The 105-KE and 105-KW Reactors are two of
these nine (Figure 2-1).

Figure 2-1. 100-K Area, March 1, 1962.

The 100-KE/KW Area includes the 105-KE and 105-KW Reactor Buildings and
their support facilities, to include water treatment facilities,
administrative office buildings, laboratories, maintenance shops, and various
other buildings and structures.

The area is divided into four operable units: 100-KR-1, 100-KR-2, 100-KR-
3, and 100-KR-4. The 100-KR-1, 100-KR-2, and 100-KR-3 are composed of the
physical structures, potential source units, and the vadose zone within the
boundaries of the 100-K Area. The 100-KR-4 Operable Unit includes releases to
the groundwater system, surface water, sediments, and aquatic biota from the
100-K Area. Because the 100-KR-4 Operable Unit is concerned solely with
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groundwater, it is beyond the scope of this document and is therefore not
discussed further.

2.2 AREA HISTORY

Anciently, the area of 100-K adjacent to the Columbia River was used as a
hunting and fishing ground for Native Americans. Seven prehistoric sites and
a single farmstead have been identified by Pacific Northwest Laboratories
(PNL) within or near the 100-K Area. Five of these are remnants of Native
American activity in the area and consist of shell, basalt cores, tertiary
fiakes, fire cracked rock, cobble teools, and evidence of structures used by
Native Americans.

Three of these sites are located to the west outside the operable unit
boundaries for the 100-K Area. They are identified as sites H3-10, 45BN115,
45BN464, which consist of a farm site and two Native American sites. Two of
the remaining sites are of Historical significance, one of which does not yet
have a state number assigned to it. '

The first of these two sites, 45BN424, "is the most complex archaeological
site discovered during survey of the 100 areas."” This site contains seven
shallow house pits, one of which appears to be a sweat lodge. A long oval
depression may have been a Tong house. Artifacts include hopper bases, mortar
bases, and hammer stones. This site also fits the description of a Wanapum
village, "where the Washane prophet Smohala held the first dance of the

- revital ized -traditionat religion™ practiced today by members of the Yakima,

Umatilla, Wanapum and Warm Springs tribes. The down stream portion of the
site contains older artifacts dating to the earlier Frenchman Springs era.

The second site, currently numbered HT-91-009 is “"paved" by fire cracked
rock and is unique to the Hanford Site. No other fire cracked rock
concentrations of the magnitude at the Hanford Site have ever been documented
previously. It is located adjacent to what was known as Coyote Rapids and may
have been a fish processing location of the Wanapum tribe. The site is a
gravel beach on the river shoreline that apparently was favored because it was
easier to keep sand off the fish during processing.

The final site located in the 100-K Area, 45BN423, is located just north
of the 100-KE retention basins along the river shoreline and contains cobble
tools and other artifacts.

Three remaining prehistoric sites were identified in an earlier survey of
the area and are situated to the east between the 100-K and 100-N Areas.
These sites are identified as 45BN149, 45BN150, and 458N151, which are two
camp sites and a cemetery. These three sites have been placed on the National

~Register-of-Historic-Places-as-the-Ryegrass- Archaeological-Bistrict (Cushing

1991).

The area included in and immediately adjacent to the 100-KR-1, 100-KR-2,
and 100-KR-3 Operable Units was used for livestock grazing prior to its
acquisition by the U.S. Army in January 1943. Irrigated land and two home-
steads were Tocated nearby to the west. One homestead is thought to be the
‘home of the maintenance man for the Allard Pumping Plant located upstream of
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the 100-K Area. Portions of the Hanford Ditch remain intact on the east and
west sides of 100-K Area. Without the pumping plant and ditch, the
communities of White Bluffs and Hanford probably would not have prospered
(DOE-RL 1992a). Only a portion of the second homestead crossed into the 100-K
: Area operable unit boundaries. No other homesteads are known to have been
-~ - located within the 100-K Area boundaries (Figure 2-2).

Figure 2-2. Pre-Hanford Farm Site, July 15, 1941.

Some 100-K Area facilities have been deactivated. Parts of the water
treatment facilities remain active to provide for facility and reactor fuel

storage basin needs. The electrical distribution system, for the most part,
remains active.

Boaters and sports fisherman frequent the Columbia River adjacent to the
site but are legally prohibited from trespassing.

2.3 REACTOR SITE HISTORY

Construction of the 100-K Area reactors began in September 1952, These
two reactors were constructed as part of "Project X," a large Cold War
expansion effort at Hanford (Hale 1957b). Their mission was to generate

-~ — plutonium for explosive devices to be used in the building up of a nuclear
deterrent arsenal. The Korean conflict was in full swing and it was feared
that China and the Soviet Union would become involved escalating the conflict
into a third world war.
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The construction of the 1850 megawatt (namep]ate des1gn power level)
reactors was completed in May 1955 although initial startup began January
1955 for 100-KW, and April 1955 for 100-KE. Construction, from ground
breaking to initia] operation, took 27 months (DeNeal 1965). This
construction was timed to coincide with the completion of the 100 C Reactor

~-r03ect-w%th~the-1ﬁtent~of-maiﬂtaﬁﬁ%ﬂg~a-tapab%e“wcrkforce in the Hanford
Area. Construction also included the 2101 Building in the 200 Areas for the
machining and warehousing of the graphite to be used as the moderator in the
two reactor facilities (Hale 1957b).

The 100-KE and 100-KW Reactors were the largest of the reactors built as
of that date. The design and construction of all 100-K Area facilities
"embodied maximum provision for minimum damage and quick recovery from enemy
attack", consistent with a minimum increase in cost (Figures 2-3 and 2-4).
_Features of this design included:

ties to minimize the chance
that both facilities could be "knocked out at once".

* Interdependent components of each plant are grouped in small areas.

*« Alternate sources of power, water, and pumping facilities were
separated as far as possible.

» Facilities essential to reactor safety were housed in heavy bomb
resistant buildings.

* Additional facilities were designed with frangible walls and roofs.

e Piping and wiring critical to operations was buried belowgrade with
additional protection from bombing.

*« Water and fuel storage was kept below ground grade.
* All structures were kept as low as possible.

-+~ Control was automated and centralized, reducing to about one fifth
the operations personnel required.

+ Emergency power generating plants were fired by fuel o0il, instead of
R coal. Reducing fuel storage and handling problems, waste streams,
and size of needed facilities (Hale 1957b).

“~Each ‘reactor contained 3,220 individual process tubes as compared to the
2,004 in prev1ous reactors (100-B, D and F) (Hale 1957b). Because of the
1ncreased size of the reactors, there was also additional control facilities.
Each reactor contained 20 Hor1zonta1 Control Rods, 45 Vertical Safety Rods and
Ball 3X Safety Systems There was also an increase in the number of test
facilities or openings into the reactor cores, 16 for each reactor (Miller and
Steffes, 1986).
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Figure 2-3. 100-K Area During Construction, June 3, 1953.

Figure 2-4. 100-K Area During Construction, March 24, 1954,
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Operating initially at 1850 megawatts (thermal) power, 100-KE and -KW

operating limits were gradually increased until a Timit of 4400 megawatts was

~authorized in 1961.. The 100-K Area reactors ware the "workhorses" of the

Hanford site in terms of full power operating days, both operated at full
power in excess of 5,000 days (14.5-yr for 100-KE and 13.8-yr for 100-KW).
Operations continued until deactivation February 1970 for 100-KW and January
1971 for 100-KE. The reactors have remained in deactivated status since that
date. However, the fuel storage basins and small portions of both reactor
buildings remain active for the storage of irradiated fuels from 100-N
Reactor.

The 100-K Area (Figures 2-5 and 2-6) consists of several major buildings
including the reactor buildings and numerous structures associated with the
treatment and storage of reactor cooling water prior to its use. Most
facilities were deactivated with the reactor buildings. A portion of the
water treatment facilities at 100-KE remains active to supply for the needs of
the still active fuel storage basins at both 100-KE and 100-KW. Some of the
remaining facilities are currently used for storage.

The liquid effluents generated as a direct result of reactor operations
consisted primarily of reactor cooling water, fuel storage basin water, and

-decentamination selutions. These effluents are thought to be the most

significant wastes in the 100-K Area in terms of potential impact to the
groundwater. Tens of millions of liters of this waste were disposed directly

"~ to the soil columnm both intentionaily and as a resuit of leaks in the cooling

water effluent system (DOE-RL 1992a).

Figure 2-5. 100-K Area from the Southwest, January 20, 1955.

2-6



WHC-SD-EN-TI-239, Rev. 0

R Figure 2-6. 100-K Area Aerial View, June 6, 1955.

2.3.1 Reactor Process Liquid Wastes and Cooling Water Effluent

A continuous supply of high-quality cooling water was essential to
reactor operations. It prevented reactor core damage from heat generated by
the fission reactions. Many of the 100-K Area facilities were part of this
cooling water system. At a daily use rate of between 288 million and 4.032
billion gal, this system generated the largest liquid waste volume in the area
(Figure 2-7).

- ==------ -Water-obtained-from the Columbia River was extensively treated before
passing through the reactors. Settling, chemical treatment, filtering, and pH
management were utilized to purify and prepare the water. It then circulated
in a single pass through the reactor process tubes, cooling tubes imbedded in
the thermal shield, biological shields, and reactor horizontal control rods.
The cooling water exiting the reactors contained radioactive species from the
reactors, activated products from impurities in the water, and chemical

——-—...contaminants. added to.treat the raw water before use. - After exiting the

reactors, the cooling water passed through retention basins and was discharged
through an outfall structure to the center of the river via large steel pipes
embedded in the river bottom.
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Figure 2-7. Typical Water Treatment System.
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While passing through the reactor cores, the water absorbed thermal
energy from the nuclear process and became contaminated with radioisotopes.
Sources of contamination included the following:

¢ The high neutron flux in the reactor cores actjvated elements 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 levels. Calcium-41 is a notable exception.

* Activation products from the graphite reactor cores, other reactor
components, and fuel cladding were picked up by the cooHngj2 water.
Significant species included tritium, "“C, ®Co, *Ni, and P¥%

Cis
Ccu.

» Fuel element fission products, such as %Sy and 7Cs, and
transuranics, such as “°/%*°Pu, were introduced into the cooling
water due to fuel cladding failures.

The concentrations of radionuclides in reactor cooling water were Tow
during normal operations.

Water discharged from the reactors was near boiling. It passed through
at a rate of 100,000+ gal/min until 1962 when the flow was increased by
30,000 gal/min for both reactors (DeNeal 1965). Reportedly the flowrate after
the upgrade to increase cooling water flow (CGI-883) was about 200,000 gal/min
for each reactor facility.
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The cooling water was transferred from the reactor buildings through
effluent lines to the 116-KE-4 and 116-KW-3 retention basins for cooling and
decay of short-lived radionuclides. The average retention time was about
1.5 hr (AEC-GE 1964).

From the retention basins, the water was transferred through Targe pipes
to the 116-K-3 outfall structure and then into 84-in. pipes that discharged at
the bottom center of the Columbia River. Shortly after initial operations, in
April 1955 these effluent Tines began to float and the top surface of the pipe
was observed to rise out of the river to about 1.5 ft above the water surface.
The Tines failed and the reactors were shutdown until repairs could be made in
May of that same year.

Overflow from the outfall structures could also discharge directly to
the shore of the river through a concrete lined spiliway and earth ditch.

Over time, the retention basins and effluent piping developed leaks.
Cooling water was released to the area around the basins, lines, and river
shore at a rate as high as several thousand liters/minute. Specific
information on leak rates from the retention basins is not available, but was
estimated to be between 10,000 to 20,000 gpm. During operations water pooled
on the ground adjacent to the basins and was noted on several occasions
(Dorian and Richards, 1978). Also surface contamination detected around the
basins indicates that leakage did occur.

Beginning in 1948, fuel-cladding failures occurred while the fuel
elements were in the reactor process tubes. Several hundred such failures
occurred over the operational lifetime of the 105-KE and -KW Reactors (DeNeal
1965).

Fuel cladding failures caused the cooling water in the affected process
tube to become highly contaminated. Elevated contamination levels were
observed in the cooling water exiting the reactor. This contaminated cooling
water was initially diverted to the 116-K-1 crib, which was reported to have
been used only once because it failed to percolate. The water was then
diverted to the 116-K-2 trench beginning in 1955, but leaking valves caused
the crib to be filled with water beyond it's replacement in 1955 with the
trench.

2.3.2 Fuel Storage Basin Water

Irradiated reactor fuel elements are stored at the bottom of large water

- ——=--filled-storage basins pending their shipment to the chemical separation

facilities in the 200 Areas (Figure 2-8).
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Figure 2-8. 100-K Area Effluent System.
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Fuel elements would frequently rupture and, after discharge to the fuel
- GG TEGE - DAS TR - De Sectiohed- foreXamination: - -These -rapturad fiel eleients
caused the shielding water to become highly contaminated. Newell (1964)
describes fuel ruptures and examinations that occurred during 1964 and states
that ruptures did occur at 100-KE and 100-KW. . It is known that detailed
examinations were performed on each ruptured fuel element that couid be
positively identified (occasionally the ruptured fuel element could not be
-—isolated--from the-other-fuel -elements)  (Newell 1964). On occasion, fuel
elements would rupture or become damaged during handling and storage, causing
contamination to the basin shielding water. Experience at other Hanford
reactors suggests that the occurrence and inspections of these fuel ruptures
almost certainly occurred at both 100-KE and 100-KW basins throughout their
operating histories.

A number of irradiated uranium fuel elements were found in both fuel
storage basins when sludge was removed in 1975 after reactor operations were
terminated. Dorian and Richards (1978) reports that the 105-KW storage basin
was cleaned, modified and being used for the storage of irradiated fuels from
N Reactor. At the time of the report the 105-KE basin had been cleaned and
was in the process of being modified for the same purpose. Both basins were
modified to a recirculating cooling system by the utilization of heat exchang-
ers once used to transfer heat from the reactor cooling water elimination
system to facility heating. The 105-KE basin has been used to store fuels in
open storage containers, while the fuels stored at the 105-KW basin are in
sealed containers. Consequently the 105-KE basin is far more radiocactively
contaminated than the 105-KW basin (DOE-RL 1992b).

2.3.3 Decontamination Solutions

) During reactor operations and reactor shutdowns, large guantities of
decontamination solutions were routinely used to remove radionuclides from
facility equipment and surfaces. Known decontamination solutions included
chromic, citric, oxalic, nitric, sulfamic acids, fluorida, and other organic
chemicals, including organic sclvents, reportedly were used. The majority of
these solutions were disposed in the 116-K-2 trench. Detailed descriptions of
the known decontamination solution disposal sites are provided in the applica-
ble operable unit section within this document.

Decontamination solutions were occasionally combined with reactor
cooling water and discharged to the river. The solutions contained both
radionuclide and chemical contaminants. Some of the compounds used in the
decontamination solutions, such as oxalate and organic complexants, may
potentialiy have solubilized and transported radionuclides and metals. The
quantities of decontamination solutions, as well as other disposal locations,

~are not known (DOE-RL 1992a).

These solutions were generally disposed in cribs, trenches, and/or
french drains in the immediate vicinity of the building where they were used.
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2.3.4 Radioactive STudge and Soiid Wastes

Several thousand tons of radiocactive sludge were generated during
reactor operations and accumulated in pipes in the cooling water effluent
system, in the 116-KE-4 and 116-KW-3 retention basins, and in the reactor fuel
storage basins. Smaller volumes of sludge also collected in water traps
located in the 115-KE and 115-KW Gas Treatment Facilities and in the 117-KE
and 117-KW Air Treatment Buildings. The sludge consisted of diatomaceous
earth, which was used periodically to scour internal surfaces of the reactor
process tubes, and fine particulate matter, which originated from pipe slag,
rust, faiied fuel eiements, graphite powder, dissoived and suspended solids in
river water, 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 buik of the sludge accumulated in the 116-KE-4 and 116-KW-3
retention basins and the reactor fuel storage basins. At least once during
reactor operations, an unknown quantity of sludge was removed from the
retention basins to the 118-K-2 burial ground immediately east of the basins.

" Additionaily, on June 7, 1963, the 107-KE basins became dry during an extended
outage. High winds spread contaminated dry sludge within the area and to a
considerable extent beyond. Direct readings on contamination found within the
area fence indicated a max1mum of 300 mrads/hr. The maximum detectable
—particutate found outside the area fence was 20,000 ¢/m, the dens1ty of
part1cu1ate contamination ranged from five part1c1es per 100 ft2 (near the
fence) to two particles per 100 ft? at the Central Fire Station. No
particulate contamination was found beyond the Hanford Project boundaries
(Backman 1965).

An approximate 210 million grams (about 1/4 in.) of sludge is estimated
to remain in each of the retention basins (Dorian and Richards, 1978).

Most of the radioactive solid wastes generated in the 100-K Area was
buried in the 118-K-1 burial grounds. Radioactive solid wastes generally
consisted of reactor components, contaminated equipment, 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 reacter-neutren-poison pieces; boron splines,
graphtte, depleted desiccant, process tubes, and lead. Lesser quantities of
gunbarrels, thimbles, control rods, nozzles, pigtails, Zircaloy 2 tubing, 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 predominant radionuclides associated with the reactor
components are *°Co and >>Ni.

" It is tikely that other facilities associated with the 100-KE and 100-KW
Reactors and with waste management activities generated radioactive solid
wastes. Examples are air filters used in the 115 Gas Recirculation Buildings
and the 117 Exhaust Air Filter Buildings, equipment used in connection with
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the cooling water effluent system, and contaminated dirt removed from near the
~ ... _effluent lines.

The primary disposal area for the 100-K Area was the 118-K-1 burial
ground, which is located in the 100-KR-2 Operable Unit.

2.3.5 - Reactor Ventilation System and Inert Gas System Wastes

There were two gas systems associated with each of the reactors:
(1) the primary ventilation system and (2) the inert gas system (Figure 2-9).

The primary ventilation system circulated fresh air from the staffed
areas of the reactor buildings into zones of increasing contamination levels
and upward past the reactors to overhead ducts The ducts carried the air to

- -exhaust fan-systems located adjacent to the exhaust stacks.

Air in the reactor buildings became contaminated with radionuclides that
were present as radioactive gases, entrained vapors, and particu]ates
generated by the cascade of cooling water in the reactors. These emissions
may have resulted in surface contamination in the 100-K Area, as evidenced by
the presence of %c in vegetat1on Other radionuclides associated with
gaseous emissions include H and I.

Additionally, two separate incidents at the 100-K Area reactors resulted
in the disposition of contaminated particulate matter being released to the
environment. The first occurred April 14, 1958. During normal discharge of
irradiated fuels at the 105-KE Reactor, a small fraction of a ruptured fuel
element apparently burned. Stack samples indicated that 0.05 Ci of filterable
material was released. Particulate contam1nat1on deposited outside the
Timited area was about two particles per 100 ft2, average detectable readings
were from 10,000 to 20,000 c/m. A maximum of 250 mrads/hr (uncorrected) was
obtained on one part1c1e The second occurred April 29, 1959. During normal
discharge of irradiated fuels at the 105-KW Reactor, a small fraction of a
ruptured fuel element apparently burned. Stack samples indicated that 1.30 Ci
of filterabte material was released. Due to wind factors no particulate
contamination was found in the limited area. A few widely dispersed particles
werg found .on_the Wahluke Slope northeast of the reactor. Of five particles
found direct readings varied from 3,000 to 60,000 c/m. No particulate
contamination was found beyond the Hanford Project boundaries (Backman 1965).

Originally, the ventilation air was released directly from the reactor
- buildings-to the stacks and subsequently to the atmosphere. In 1960, as a
result of the previously described incidents, air filtering systems were added
to minimize the release of radioactive matter. These filtering systems were
placed underground in the 117-KE and 117-KW Buildings just east of the reactor
buildings. The exhaust air passed downward through ducts to tunnels leading
to the filtering buildings. After filtration, the air was routed back through
a second set of tunnels to the exhaust stacks.
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Two types of filter banks were used: a high-efficiency particulate
absolute (HEPA) bank and a Halogen (activated charcoal) bank. Samples
obtained during decommissioning of the 117-K Buildings revealed that the
inside surfaces of the concrete-lined tunnels, the equipment, and the wall
surfaces of the fan rooms and filter chambers had lTow-level, surface
smearable, radiocactive contamination.

None of the ventilation system duct work was external to the reactor
building, which is probably the most visible difference between the 100-K Area
reactors and earlier production reactors at Hanford.

___ __The 115-KE and 115-KW Gas Recirculating Facilities provided service to

each respective reactor. Their purpose was to provide a closed-loop nonreac-
tive gas environment in the graphite cores that would remove moisture and
gases from the cores and serve as a heat transfer medium between the cores and
the process tubes.

The system also served to detect water Teaks within the reactor cores.
A mixture of helium and carbon dioxide and later nitrogen, driven at low
pressure by a blower system, was circulated through the graphite piles.
Filters, gas coolers, blowers, condensers, and silica gel drying towers were
located in each building. The systems maintained gas pressure in the reactors
at a slightly positive value with respect to the ventilation air so that
outside air could not make contact with the graphite cores. When a Teak was
detected, the gas was routed to the ventilation exhaust systems. The 115-KW
Building (Figure 2-10)} included a wing (110-KW Building) that was used for the
storage and transfer of gases for both reactors.

Figure 2-10. Gas Transfer Station and 110-KW Building, December 1993.

2-15



WHC-SD-EN-TI-239, Rev. 0

~-Contamination-—-of -the-117-KE -and- 117-KW-Buildings-occurvred on concrete
surfaces, the inside surfaces of ducts, machinery, and filters as indicated by
analysis of smear samples taken from these surfaces. The 115-KE and 115-KW
Buildings were connected by tunnels to the reactor buildings; the interior of
these tunnels was also radioactively contaminated (Dorian and Richards, 1978).

2.4 SANITARY LIQUID WASTES

Sanitary wastes were produced in various 100-K Area buildings equipped
with sanitary facilities. These wastes were routed by sewer lines to septic
tanks and drain fields. Nonsanitary wastes such as detergents, cleaning
compounds, and solvents likely entered these sewer systems. There are no
records of radiological wastes being disposed to these systems (DOE-RL 1992a).
There are six known septic tank systems located within the 100-K Area. See
Sections 5.30 and 6.21 for more information.

2.5 NONRADIOACTIVE LIQUID WASTES

Nonsanitary, nonradioactive liquid chemicals potentially contributed to
100-K Area Tiquid 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 data
investigation:

* MWater treatment chemicals (alum, sulfuric acid, chlorine, and sodium
dichromate) were used and stored near the 183-KE and 183-KW
BuiTldings.

»

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

+ Demineralizer regeneration, research, and development wastes from
. . . . _ the 1706-KE Building were disposed in the 118-K-3 filter crib
(WHC 1991). Although this is believed to be erroneous, reportedly
these wastes were disposed of in the 116-KE-2 crib (1706-KER crib).

Boiler water treatment chemicals for the 165-KE and -KW powerhouses
inciuded sodium suifate, tri-sodium phosphate, and chromates. These

—mm----—- - -- -chemicals were used to treat the boiler water and ended up in the
I "~ boiier siudge. Disposal methods for this sludge are not known.

Zeolite water softeners were located in the 165-K Powerhouses and
183-Headhouses where filtered water was treated before use. NaCl
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(salt) solutions were used to regenerate the zeolite ion exchange
beds in the water softener tanks. The salt was delivered in railcar
lots to brine pits located adjacent to railroad tracks near
facilities. The disposal method of the waste from this process is
not known and there is no record of leaks or spills. Process
knowledge would indicate that these wastes most likely went to the
area process sewer.

*+ Fuel oil tanks both underground and aboveground were located in the
100-K Area.

* Emergency electrical power for instrumentation in the 105-K Reactor
Buildings consisted of two backup systems: a diesel engine
generator (750-kw in 105-KW) located in each reactor building and a
set of batteries for the Ball 3X systems. The storage tank for the
diesel engine was located underground on the east side of the
reactor buildings.

* 0ils, paints, and solvents were stored and used in the 1706-KE,
- 1717-K, - 190-KE, and 1713-KE and 1713-KW Buildings.

- —e-—Aytomotive repair and service was performed at the 1717-K Building.

* Herbicide use was widespread throughout the 100-K Area. In the
1970's herbicides and ground sterilants were applied by ground and
aerial application (DOE-RL 1992a).

The 100-K Area currently has two National Pollution Discharge
Elimination System (NPDES) permits in effect under Permit number WA-000374-3.
These "outfalls" are designated 003 (181-KE inlet screen backflush) and 004
(116-K-3 outfall). The NPDES discharge monitoring requirements for the 003
outfall are flow and total suspended solids only. Discharges from this
outfall have been discontinued due to an inability to comply with the total
suspended solids limit since August 1993. The 004 outfall is monitored for
flow, temperature, pH, total suspended solids and chlorine. Although it is
not required by the NPDES Permit, the 004 outfall is also monitored for
radionuclides.

2.6 NONRADIOACTIVE SOLID WASTES

Nonradioactive solid waste generated in the 100-K Area facilities
primarily included miscellaneous materials such as paper, trash, pieces of
metal, plastic parts, etc. The 128-K-1 burn pit is a site at which
combustible wastes were disposed (Stenner et al. 1988).

Other solid wastes consisted of relatively uncontaminated concrete,
metal parts, and other materials generated during decommissioning and
demolition activities.

~ STudge disposal from water treatment facilities, in particular, sulfuric
acid sludge is of notable concern. The sludge was drained to french drains
and percolation trenches adjacent to the 183-KE and -KW Buildings. In 1971
about 5,443 kg (12,000 1b) of sulfuric acid sludge was removed from percola-
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tion trenches. Analysis indicated that approximately 14% of the sludge weight
consisted of mercury (a byproduct of sulfuric acid production). Mercury
contamination is likely to remain in sludge left at the waste sites (DOE-RL

1992a).
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3.0 SOIL AND VEGETATION SAMPLING

Routine environmental surveillance of the 100-K Area is conducted by WHC
to evaluate Tong-term trends in environmental accumulation of radiocactivity.
Soil and vegetation sampies are coliiected on a reguiar basis and analyzed for
radioisotope content.

Early each summer, soil and vegetation samples are collected and
submitted for radioanalysis. The analyses include those radionuclides (i.e.,
gamma-emitting radionuclides, strontium, uranium, and plutonium isotopes)
expected to be found in the areas sampied. The results are compared to
regional background levels, which are derived from PNL offsite monitoring
data, to determine the difference between contributions from Hanford opera-
tions and from natural causes and world-wide fallout. The results are also
compared to soil contamination standards developed for use by WHC at the
Hanford Site (Schmidt et al. 1991).

3.1 SOIL SAMPLING AT 100-K AREA

Tables 3-1 and 3~2 provide the results of 100-K Area soil and vegetation
sampling from 1981 through 1991. Soil samples were taken from the surface.
Soil and vegetation sample data, broken down by sample site, is not provided
here due to length, but is available in the referenced document.

7able 3-1. Average Radionuclide Concentrations (pCi/g) Detected in the
100-K Area Surface Soil Samples from 1981 to 1991

1981 | 8.30 E-01 NR 4.40 E+00 NR NR

1982 | 2.60 E+01 NR 8.80 E-01 NR AR

1983 | 5.50 E+01 | MR 530 E401 | MR MR

1984 | 3.30 E+01 | 8.40 E-01 | 1.20 +01 | 9.60 F-0a | 2.90 E-02
1985 | 7.40 E-01 | 2.90 E-01 | 1.10 F+00 | 1.40 E-03 | 3.20 E-02
1986 | 1.00 £+00 | ~1.80 E-01 | ~1.10 E+00 | ~9.10 £-04 | 2.30 E-02
1987 | 1.20 E+00 | 4.30 E-01 | 1.30 £+00 | 2.70 £-03 | 5.50 £-02
1988 | 3.90°E-01 | 2.30 £-01 | 7.30 E-01 | 7.10 €-04 | 2.00 E-02
1989 | 7.70 E-01 | 6.30 E-01 | 7.50 E+00 | 2.80 E-03 | 7.80 E-02
1990 | 2.30 E-01 | 2.30 E-01 | 9.70 £-01 | 6.80 E-04 | 1.40 E-02
1991 | = 2.70 E-01 1.70 E-01 1.20 E+00 8.60 E-04 2.00 E-02

NR = Not Reported (Schmidt et al. 1991)
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Table 3-2.

Average Radionuclide Concentrations (pCi/g) Detected in the
100-K Area Vegetation Samples from 1981 to 1991.

1981 1.20 E+00 NR 1.00 E-01 NR NR
1982 2.40 E-01 NR 9.70 E-01 NR NR
1983 1.50 E-01 NR 2.50 E-01 NR NR

-- 1984 - _ 1,80 E-01 1.30 E+00 1.30 £-01 2.90 E-04 6.90 £-04
1985 4.60 E-01 3.90 E-01 1.30 E-O1 1.90 E-04 7.10 £-04
1986 2.80 E-01 4.00 E-01 1.50 E+00 2.5 E-04 7.90 E-04
1987 2.30 E-01 1.30 E+00 1.10 E-01 1.90 E-04 2.20 E-04
1988 4.90 E-01 1.20 E+00 1.80 E-01 5.20 E-05 3.80 E-04
1989 3.10 E-01 1.30 E+00 1.60 E-01 1.10 E-04 1.50 E-04
1990. 4.50 E-02 8.00 E+00 4.10 E-02 <1.70 E-04 2.50 £-04
1991 6.30 E12£= 4.10 E-01 7.60 E-02 ___5.20 E-05 _5.90 E-04

NR = Not reported

3-2
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4.0 100-KR-1 OPERABLE UNIT

This section describes the 100-KR-1 Operabie Unit, which encompasses the
northern portion of the 100-K Area and extends out into the Columbia River,
and includes sites that were associated with effluent disposal and the pumping
of raw river water from the Columbia River. It includes buildings and
facilities, some of which are active and in use today. It encompasses five
waste sites, all of which are included in the Hanford Federal Facility Agree-
ment and Consent Order (Tri-Party Agreement) (Ecology et al. 1989). These
include decommissioned facilities, trenches, cribs, and any unplanned release
sites.

The relative locations of 100-KR-1, 100-KR-2, and 100-KR-3 are shown in
Appendix A. Separate maps specific to each of the 100-K Area Operable Units
(100-KR-1, 100-KR-2, and 100-KR-3) also can be found in Appendix A.
Additional figures are included to provide clarity for each waste type
described.

~-Table 4-1-identifies-the sitesfor-which a PNL Hazard Ranking System
(HRS) has been established. Not all of the waste sites located within the
100-KR-1 Operable Unit have had HRS Migration scores applied to them. Each
-waste site is described separately in Sections 4.1 through 4.5.

Table 4-1. Hazard Ranking System Migration Scores.

116-K-1 42.32
116-K-2 51.23
116-KE-4 76.91
116-KW-3 ‘ . 76.91

(Stenner et al. 1988)

4.1 116-K-1 (100-K CRIB)

The 116-K-1 crib is an inactive liquid waste site that operated during
1955. The 400 by 400 by 20-ft deep crib is located at 100-K Area coordinates
NK5880 WK3660, which is 200 ft northeast of the 100-K Area exclusion area
. fence (WHC..1991)... This crib is also known as the 116-K-1 trench or pond.

The 116-K-1 crib received an estimated 40,000,000 L of contaminated
water due to fuel ruptures at both the 105-KE and 105-KW Reactors. It was
also used for the disposal of slurry collected in the 107 retention basins
(Ciukey 1954).
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The crib (Figures 4-1 and 4- 2) is a structure within a structure with
bottom dimensions of 200 by 200 ft. .The:sides were diked to form top
dimensions of 400 by 400 ft. The crib was backfilled with clean fill material
and a 1 ft layer of gravel covered the surface. The inner excavation is in a
sand-filled excavation 10 ft wide and 10 ft deep, parallel to the inner
structure, with a side slope of 4:1. A 16-in. sewer line enters the crib
27 ft below the top grade and a 42-in. drain line enters 20 ft below the top
grade. An earthen dike surrounds the crib that begins 7 ft belowgrade to
26 ft abovegrade. The outer surface of the dike is covered by a 2-ft thick
layer of riprap from natural grade to about 11 ft abovegrade (Hanford Drawing
H-1-25021 and WHC 1991).

The estimated radionuclide inventory, in curies decayed through April 1,
1986, includes the following:

136:%: 2 .830E+000 ::;'Eu: 2.110E+000 z;gpu: 1.400E-002
12Cs: 1.130E-002 +-oEu: 1.070E-001 Sr: 5.810E-001
2Cs: 1.820E+001 23%Pu: 1.310E-002

Eu: 6.570E+000 Pu: 1.260E-001

(Stenner et al. 1988)

In addition, the hazardous chemical inventory includes 40 kg of sodium
dichromate (WHC 1991).

The c¢rib failed shortly after installation and was abandoned. The 116-
K-2 trench replaced this crib; however, due to leakage through valves the site
received effluent water throughout reactor operations.

Dorian and Rﬁchards, 1978, reports the results of soil samples taken
from five locations in or near the cr1b [t further reports the estimated
volume of the crib to be 7.2E+06 ft> and mass of 4.9E+11 g. The sampling
results for the two sample locations from within the trench are provided in
Tables 4.2 and 4.3. Table 4.4 depicts the radionuclide content present in the
samples taken. A full table is provided in Appendix B and is summarized in
Tables 4-2 and 4-3.

Table 4-2. 116-K-1 Beta-gamma and Plutonium-239/240 Concentrations

Beta-Gamma 1.70*%3 3.80E"%

S H - 239/240p _ 4.40E*% 1.208%° |

----------------------- EEREEE (Dorian and Richards, 1978)
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Figure 4-1. 100-K Crib, September 21, 1953.

Figure 4-2. 100-K Crib, December 1954.
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Table 4-3. 116-K-1 Radionuclide Concentrations.

238p, 4.80E™"
2_39/240Pu___ ] 4 . 40E+UU
gy 1.00€*" 6.30E"° 7.20E%% 7.90E"7°
52y 4.20E%% 1.30*% 3.008"" *
0cq 3.10E*% 1.50F"2 3.60E7" *
154y, 1.70E*%? 5.20F* * *
34cs 6.40E*° 4.00E"® * *
e 7.70E*%2 4.40F"% 6.60F" *
1 Pru - 1.40E" - 4.40£"° 1.50°% 1.80€™°
* = Below detectable 1imit (Dorian and Richards, 1978)

Blank Space = No analysis performed

116-K-1 Radionuclide Concentrations.

238Pu * ™ 4

239/240Pu Z-SOE-{” 1 .BOE-O‘I *
905 2.80F™° 5 gQE*00 1.00E*®°
2gy 3.70g™ 1.10E*%° *
0co 3.00F* 9.70E™"" *
1S4gy 1.736" 4.10™ *
13 2,30 * *
37¢s 3.40£*% 5.90°" 3.80E™ %
135gy 5.70E™" * *

* = Below detectabie Timits - (Doridn and Richards, 1978)

Blank Space = No analysis performed



WHC-SD-EN-TI-239, Rev. 0

Additional soil sampling was performed in 1987, one sample was taken
from the northeast corner of the crib area and the following radionuclides in
pCi/g were detected.

- %%o: 5.56-01 "°Sr: 1.4E-01 7Cs: 8.0E-01 %Pu: <5.4E-04 Z9/2%0py. 9 2F-03

(Perkins 1988)

According to Heid (1956) the side of the crib was apparently washed out
during its first use. The repair of the "wash out" included an aggregate
filled trench that surrounds the north, east, and west sides at the base of
the aggregate filled drainage ditch that extends northward to the river
shoreline. Clukey (1956) indicates that the crib was used for the disposal of
basin cleanout slurry from February 1955 to May 1956. Although the crib was
taken out of service officially, it continued to receive effluent through
leaking valves in the effluent system. The crib was removed completely from
use at the time of reactor shutdown in 1971,

This site has a HRS Migration score of 42.32.

The 116-K-1 appears today as a large, vegetation-free, cobble-covered
depression within a fenced area posted with "Surface Contamination" warning
signs.

4.2 116-K-2 (100-K MILE LONG TRENCH)

The 116-K-2 is an inactive mixed liquid waste site that operated from

1955 to 1971 to receive effluent from the 105-KE and 105-KW Reactors metal

storage basin overflow and all contaminated 105 Building floor drains. It
runs in an east-west direction parallel to the Columbia River, beginning

450 ft northeast of the north corner of the 100-K exclusion area fence and is
located at 100-K Area coordinates NK5670 WK3221. This site is also known as
K trench, the 107 trench, and the 116-K-2 effluent trench (WHC 1991).

The 4,000 by 45 by 15-ft-deep trench has a bottom width of 4 ft and
spoil piles at the surface on both sides (WHC 1991). It was excavated in 1955
as a replacement for the 116-K-1 crib to percolate contaminated cooling water
effluent into the soil column. During operation, the water in the trench was
generally 14 to 15 ft deep, varying with inlet flow. The side slope of the
trench was gradual resulting in about a 50 ft width at the upper waterline
edge. Extending over 4,000 ft in Tength, the K trench (Figure 4-3) is the
Targest radioactive 1liquid waste trench in the 100 Areas (Dorian and Richards,
1978).

The trench received an estimated 300 billion liters of contaminated
water from floor drains in the 105-KE and 105-KW Reactors {(Stenner et al.
1988). The 100-K Area deactivation logs show that a Minor construction
tractor was moved to this trench and buried in April 1972. Also buried in
this trench during the same month were all hydride tanks removed from 100-K
Area facilities which had been stored in an area north of the exclusion area
fence.
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Figure 4-3. 100-K Mile Long Trench, April 11, 1955,

Normal flow to the trench included an undetermined amount of 107 basin
effluent that leaked through 42-in. butterfly valves in the tank bottoms.
---This -leakage; which-occurred prior to-105-KE-and-105-KW shutdown in 1870, -was
estimated at 10,000 to 20,000 gal/min. The valve leakage showed a history of
increase until a 1968 valve and tank renovation. Leakage gradually increased
again after these repairs. Other periodic flows included low volume, neutral-
ized, dummy decontamination waste, process-cooling water during charge/
discharge, about 500 gal/min of metal storage basin flow, approximately
700 gpm of metal storage basin flow during charge/discharge, occasional
special disposals, and occasional tanks of process cooling water that was
collected after fuel cladding failures (Dorian and Richards, 1978).

The following represents the hazardous chemical inventory for the
trench:

Copper Sulfate: 5.00E+002 Kg Sulfuric Acid: 1.00E+004 Kg
Sodium Dichromate: 3.00E+005 Kg Sulfamic Acid: 1.00E+004 Kg

(Stenner et al. 1988)
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In addition, estimated radionuclide inventory for the trench (in curies)
and decayed through April 1, 1986, inclUdés*the following:

“c.  9.390E-001 Ci 15"Eu 2.110E+002 Ci 29%,:  4.500E+000 Ci

0co:  5.400E+001 Ci Eu 1.070£+001 Ci 2""’Pu: 5.000E-001 Ci
::‘?'rq; ~_7.510E-001 Ci o Hi . 1.570E+001 Ci 35r: ~9.000E+000 Ci
oCs: 1.490E+002 Ci mm 1.410E+002 Ci 238{1: 2.780E-003 Ci

Eu: 7.230E+002 Ci Pu: 1.780E-001Ci U: 3.170E-001 Ci

- (Stenner et al. 1988)

Another report, summarized in the fo]]owing tables, profiles the results
from soil samples taken from 26 Tocations in or near the trench. Samples
~taken from these drill sites indicate "minimal” underground contamination.
Maximum contamination levels at the trench were measured at approximately
22 ft belowgrade at the west end of the trench (closest to the reactor) and
sioped up to 15 ft belowgrade at the east end. Maximum contamination levels
of these sample holes ranged from 1,000 to 12,000 c/m per sample with a Geiger
Mueller (GM) probe. Contamination measurable with a GM probe was detected
down to 30 ft belowgrade.

Table 4-5 reflects the average and maximum beta-gamma and 2%/24%py
concentrations detected in the mile-Tong trench.

Table 4-5. 116-K-2 Beta-gamma and Plutonium-239/240 Concentrations.

Beta-Gamma 7.00E*% r 3.60F%

" 239/240p 1.30E*2 : 8 50+
(Dorian and Richards, 1978)

As shown in Table 4-6, trench has an estimated inventory of 2,100 Ci.
This trench has the highest radionuclide inventory of all the deactivated
100 Area Tiquid waste disposal facilities. Europium-152 comprises
approximately one-half of the total rad1onuc11de 1nventory of the trench.
The estimated volume of the trench is 8.6 X 107 ft> and the mass is 5.9 X
10'g.
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Table 4-6. 116-K-2 Radionuclide Inventory.

238p,, 3.30e" 1.90™"
239/240p, 8. 50 5.00

05y 1.90E™ 1.10"™

°H 4.20€"" 2. 506"

- B2y 1.90E"% 1.10€*%
o 2.70E™? 1.60E"%
Séey 7.00E"% 4.10€"%
134cs 2.00E™ 1.20£""
37cs 3.00E% 1.80E%
S3Ey 5.80E*" 3.40£""

U 5,506 3.20£™"

Teg* 1.60E*% 9.4

53N> 2.60E"% 1.50E*%

- -* = Average-concentrations— - -- {Uorian and Richaras, 1978)

The estimated radionuclide inventory in the soil column adjacent to the
K -trench--is-less-than 50-Ci, -which-is-negligible in comparison to the 2,100 Ci
inventory within the trench itself. Table 4.7 reflects this contamination,
which was the result of extensive leakage during operations. The volume of
thﬁacontaminated soils was estimated to be 1.3 X 10® ft> with a mass of 8.9 X
10°%g.

Table 4~7. Radionuclide Inventory Soils
Adjacent to 116-K-2. (sheet 1 of 2)

238pu * *
239/240Pu * 1.90E_01
g 8.60E "' 4.506*"°
3y 3.00£*% 3.90E*%°
al 2.206™" 7.90E™""
o 4 .80F 2.90E™""
1S4y * 1.908™
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Table 4-7. Radionuclide Inventory Soils
Adjacent to 116-K-2. sheet 2 of 2

134¢g 1.40E°%2 7.50F"%
1370 1.20E™" 1.10€"
135y 1.00™" 3.60E™"
U 2.00E™" 3.608™™
* = Below Detectable Limits (Dorian'and Richards, 1978)

A more recent statistical analyses of the radionuclides in surface soils
at this site concludes that dose rates in over 99.5% of the trench study area
appear to be lower than the mrem/30-day dose rates at Seattle, Spokane, and
other Washington communities (Gilbert 1988).

The trench is at a much higher elevation than the area between it and
the Columbia River. Consequently, during reactor operations, several washout
areas were c¢reated along the river side of the trench. The washout areas
resulted from extensive seepage through the north side of the trench, causing
surface contamination that extended several hundred feet (DOE-RL 1993). This
surface contaminated area was covered with "up to a few ft of soil,"
backfilled to grade during the summer of 1977 and posted with AC-5-40 concrete
monuments and "Underground Radioactive Material" warning signs. Earlier, in
1971, the sides and bottom of the trench, except for the influent end, had
been covered with a layer of dirt (WHC 1991 and DOE-RL 1992b).

The HRS Migration score assigned to this waste site is 51.23 (Stenner et
al. 1988). :

The trench appears today as large, cobble-covered area surrounded by
concrete markers posted with "Underground Radicactive Materials” warning
signs.

4.3 116-K-3 (1904-K OUTFALL)

The 116-K-3 outfall is an inactive liquid waste site that has operated
from 1955 to the present. It is located at 100-K Area coordinates NK5650
WK5036, which is near the Columbia River shore just west of the 107-KE
retention basins. The 32 by 32 by 30-ft deep (10 ft abovegrade and 20 ft
belowgrade) structure was used to discharge reactor effluents and process
sewer wastes to the bottom center of the river (about 700 ft from shore) via
two 84 in diameter pipes (WHC 1991}.

It is an open reinforced concrete water box. The base is solid concrete

- that serves as an anchor for the 84-in. discharge lines and has 84-in.
-openings -into-the top-of the -east -and-west-discharge-l1ines. -Thess-openings

allow for process sewer discharges to be introduced into the lines. It
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includes an open spillway that could also discharge effluents to the river

shoreline should the effluent lines become plugged. The spillway is 10 ft

wide by 225 ft long and terminates at a earth channel that then ends at the
river shoreline and ranges in height from 7 ft 6 in. to 4 ft 6 in. The

'----—-m"spﬁﬂiway'ﬁS"nﬁw-iﬁﬁctﬁVﬁ"aﬁd'ihE"vutfa11—ESrUsed—tﬁ-discharge process wastes

(cooling water and water treatment wastes) to the river and is regulated by a
NPDES Permit (WHC 1991).

Original operations of the effluent disposal system employed the use of
a "batch” method of cycling the effluents through each of the three 107-KE and
107-KW retention basins. In April 1955, shortly after operations began at the
105-KE Reactor, this method of operation caused the 100-KE outfall Tline to
float and break. Because the two lines are tied together, the floating of the
east line also caused the west line to float. The upper surface of the lines
were reported to have raised to 1.5 ft above the surface of the river and
after about 30 min, sink back into the river. It was observed to repeat this
cycle several times before it was decided to shut the reactors down.

Construction of a 250-ft jetty (Figure 4-4) over the pipelines began
immediately in an effort to reseat the lines on the river bottom. The Tines
were inspected and both were found to have been ruptured. The 100-KE Tine
suffered the greatest damage that included an 8-in. tear and deformation of
~the line. The repair included removal of a 36-ft section near the outfall
(Figure 4-5) jacking the pipe, in an attempt to restore roundness and patching
the tear with a bo]ted steel band, wrapping with a strengthening band, and
pouring about 240 yd® of concrete over the repair. The 100-KW Tine was not
repaired and left as it was with a 1.5-in. tear in the bottom section of the
line. Four evenly spaced 6-in. holes were cut in the top of each pipeline
Jjust off the end of the new jetty to provide for the release of entrained air
to preclude the lines from floating in the future. Additional anchors (Figure
4-6) were placed along the Tength of the lines to insure adequate anchoring to
the river bottom. These anchors consisted of large concrete blocks placed on
either side of the Tines and tied together by railroad rails over the lines
upper surface.

In May 1955, it was decided that the effluent would be diverted to two
of the basins in parallel and hold the third tank empty to receive effluent
while the two full tanks, in the case of fuel ruptures, were drained to the
116-K-1 crib or 116-K-2 trench. This system further degenerated (about 1960}
to only one of the full tanks being drained to the 116-K-2 trench, with the
second tank rarely drained to the trench. This system even further
degenerated until after 1965 (due to leaking and difficult to operate valves)
attempts to crib rupture effluent rarely were successful (Dorian and Richards,
1978).
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Figure 4-4. Construction of 250-Feet Jetty, 1955.

Figure 4-5. Outfall Repair Efforts, 1955.
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Figure 4-6. Placement of Anchors, 1955,

The radionuclide contamination content is unknown, but is assumed to be
low-level contamination (WHC 1991). The best estimate of dose rates
associated with the outfall is less than <1 mrem/hr (Bovay Northwest 1991).

SR The outfall (Figure 4-7) was also used to dispose of process sewer
wastes generated in the water treatment facilities for both reactors. These
wastes included cleanout sludge from the settling basins, chemicals that may

---- ~-~-~have-been flushed -to the system either intentionaity or as a resuit of spills,
discharges to floor drains in nearly all 100-K Area facilities, nonradioactive
cooling water, acid and caustic neutralization pit discharges, and
demineralizer regeneration discharges (Hale 1957b).

4-12
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Figure 4-7. 1904-K Qutfall, January 25, 1955,

The outfall appears today much the same as it did during reactor opera-
tions. It is still used for the discharge process sewer wastes. The spillway
remains inplace but has been back filled beyond the 8 ft security fence around
the outfall structure. Although DOE-RL (1992b) reports that the concrete
portions of the spillway were removed, the concrete outfall flume walls have
not been removed. They have been covered to grade to their termination point.
The soil ditch beyond remains open. In the outfall line, just before the
river shoreline, are four vent pipes, approximately 8-in. diameter. The

__riprap continues on out to the river. The openings to the outfall flume

overflows have been covered with wooden box frame and wire mesh aviary covers.
The outfall is posted with "Surface Contamination” warning signs.

" 4.4 116-KE-4 (107-KE RETENTION BASINS)

The 116-KE-4 is an inactive mixed 1iquid waste site that operated from
1955 to 1971 to receive cooling water effluent from the 105-KE Reactor for
radioactive decay and thermal cooling prior to release to the Columbia River
(Stenner et al. 1988). This site consists of three tanks and is located
approximately 500 ft northeast of 105-KE Reactor at 100-K Area coordinates
NK5357 WK4268, NK5329 WK4537, and NK5300 WK4805 (WHC 1991).

The open-air tanks were constructed of welded carbon steel plate with
3/8-in. steel bottoms and were mounted on reinforced-concrete foundations.
They are 250-ft diameter by 25 ft high and have a capacity of 9 million
gallons. Six-inch perforated, corrugated tell-tale pipes, radiating at 45°

4-13



WHC-SD-EN-TI-239, Rev. 0

from the center of each tank, were laid in treated sand trenches. Each of
these collector drains terminates at a sight well outside the tank perimeter.

__A_concrete footing or ringwall, 3 ft deep by 18 in. wide, supports the tank

shell, which was made of four steel plate rings (Hale 1957b and WHC 1991).

Contaminated cooling water from the reactor was diverted to any one of
the tanks through one of three 72-in. motor operated rubber-Tined butterfly

- valyes, which were housed in an underground reinforced concrete valve box.

Beyond the valve box, three 72-in. pipes, that are supported aboveground,
carried discharge over the rims of their respective basins. The water was
discharged onto a chute designed to carry it to the bottom of the basin with
minimum inlet turbulence. To assure unrestricted flow during an emergency, an

unvalved vertical loop by-pass was provided around one inTet control valve

(Hale 1957b).

At the center of each tank was a drainage sump 14 ft in diameter and
8 ft deep. A 66-in. tank drain line, laid in an 8 ft by 10 ft concrete
maintenance tunnel under the tank, carried the water from the tank, through a
motor operated butterfly valve, to the drain sewer (Figure 4-8). Each basin

" was equipped with an overflow weir and collection box discharging to the drain
‘sewer beyond the outlet control valve and was capable of handiing the maximum

possible flows from the reactor (Hale 1957b).

The tanks were designed to operate via a cyclic system whereby one tank
would be filling with effluent, a second tank holding the effluent for decay,
and the third tank draining either the normal effluent to the river outfall or
the effluent containing radioactive contamination to the 116-K-1 crib (Figure
4-4). This batch disposal scheme was regulated by automatic valving. The
cycling practice, however, was abandoned shortly after startup of the 105-KE
Reactor when this method of operation caused an outfall line to fleat and
break. The lines were reanchored and the flow through the tanks changed. See
Section 4.3 for additional information. The effluent was sent to one tank and
overflowed to the outfall system (Dorian and Richards, 1978).

During reactor operations, the basins frequently developed leaks. The
first indications of large leaks occurred before 1965 when extensive ponding
reportedly developed between the basins and the road directly to the north.
To circumvent this, 2 to 3 ft of fill was placed in this area. Leakage rates

~ were estimated at 10,000 to 20,000 gal/min. The leak rate from the butterfly

valves (that went to an adjacent trench) could have been as high as 5,000 to
10,000 gal/min. Cooling water that leaked from the basins flowed over land
and under the road by way of a culvert. Refer to Figure 4-9 for a photograph
depicting a leach trench for the 107-K retention basins. Because the basins
were less than 1,000 ft from the shoreline, effluent leaked to the Columbia
River (DOE-RL 1992b nd WHC 1991).
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Figure 4-8. 100-KE Underground Drain Lines.
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~ Figure 4-9. 100-K Retention Basin Leach Trench, March 1, 1955.

--Sampling in the retention basin area was initiated on November 20 and
completed on December 18, 1975. Underground contamination of sample holes

..drilled along effluent 11nes and directly outside the retention basin walls is

minimal. All underground soil samples taken in this area had GM readings of
less than 200 c¢/m. Counts taken with a scaler installed in a vehicle and
radionuclide analyses of selected samples showed occasional slight activity
above background for some samples. Radionuclide concentrations of selected
samples showed some occasional slight activity above background for some of
these samples. Radionuclide concentrations of selected samples from test
holes drilled outside the 107-KE retention basin are given in Appendix B.

~ The 107-KE retention basins (Figure 4-10) have a total radionuclide
inventory of 4.9 Ci (Dorian and Richards, 1978). Predominant radionuclides
present in the so11 co]umn 3s a result of cool1ng water 1§aks and waste
disposal are °H, *Co, sr, ¥'Cs, ¥2tu, ™“Eu, and "°Eu (DOE-RL 1992b).
Surface contam1nat1on 1n the genera] area surround1ng the retention basin had
direct GM readings from 500 to 1,500 c/m (Dorian and Richards, 1978).

Though radionuclide concentrations are h1ghest in the basin sludge, over
80% of the radioactive inventory of the K basins is contained in contaminated
leakage areas adjacent to the basin, which has a total radionuclide inventory

~of 6.2 Ci, as reflected in Table 4, 8 ~Several_soil. samples were taken in the

area adjacent to the basins within a fenced radiation zone. The total curies
ca]cu]ated were based on surface contamination 0.5 ft deep and underground
gtam1nat1on of 20 ft deeP The soil estimated volume is reported as 1. 5x10°
-and the mass as 1.0x10"g. The est1na+ed underground volume is reported

7as 6.0x10° ft°> and the mass as 4 1x10M g (Dorian and R1chards 1978).
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Figure 4-10. 107-KE Retention.Basins.
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The floors of the basins are at approximately at ground level.
Therefore, no sample holes were drilled through floors of the basins due to
the difficulty and expense of providing equipment access into the insides of
the basins. The average GM readings of soil samples taken along the bottom of
- -the .fill.material-of the basins.is.2,000.c/m,...This can be compared to a range
of 9,000 to over 30,000 c/m for the average GM readings of the 107 basins in
other deactivated 100 Areas (Dorian and Richards, 1978).

Radionuclide concentrations for selected samples taken of the soil fill
and sludge inside the basins are given in Appendix B. A summary of the
distribution of the radionuclides for the basins is given in Table 4.9.

for the 116-KE Retention Basins.

Table 4-9

Sludge 0.035
Soil fill less sludge 0.15
Soil adjacent to basin 6.2

(Dorian and Richards, 1978)

Loose scale has dropped off the inside walls of the retention basins
(metal tanks) and lies around the base of the inside walls. This scale reads
3000 to 10,000 c/m with a GM probe. Scale at the base of the inlet chutes to
the tanks reads up to 90,000 c/m and averages 60,000 c/m. Over 90% of the
scale has dropped off of the side walls (Dorian and Richards, 1978).

~In 1971, the basins were deactivated, pipe entrances were covered for
wildlife control, walls were washed down and backfilled with 2 to 4 ft of soil
(DOE-RL 1992b and Stenner et al. 1988). The adjacent Heat Exchanger pads,
described,in Section 5.4, are surrounded by an 8-ft fence approximately 100 ft
by 100 ft°. Surface contamination was detected up to 1,500 dpm in an area
about 10 ft by 10 ft north of the 107-KE. Contamination was removed on
December 27, 1989 (WHC 1991).

The HRS Migration score assigned to this waste site is 76.91 (Stenner et
al. 1988).

Today, the tanks and piping remain inplace and the site appears much as
it did during operations with the exception of Targe-diameter openings that
were cut in late 1993 for decommissioning activities. The south side of the
berms around the basins have been excavated out for entry of heavy equipment
through the basin walls. Reportedly, efforts are under way to clean and
dismantle the retention basins. The material is to be excessed as clean steel
or removed to the 200 Areas vor burial. The interior of the basins are
covered with about 2 ft of fil] material and _have sagebrush and other natural
vegetation growing on the surface. This site is included in a fenced area
that also includes the 107-KW retention basins and is posted with "Surface
Contamination" warning signs.
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4.5 116-KW-3 (107-KW RETENTION BASINS)

The 116-KW-3 retention basins are an inactive liquid waste site that
operated from 1954 to 1970. The three 250 ft diameter 26-ft-high tanks are
located at 100-K Area coordinates NK5245 WK6190, NK5245 KW6460, NK5245 KW6730,
which is north of the 105-KW Reactor Building (WHC 1991). The basins were
used for the radioactive decay and thermal cooling of the 105-KW Reactor's
effluent water prior to release to the Columbia River via the 1904-K outfaltl
(116-K-3) (See Figure 4-7).

This system consisted of the three carbon steel tanks with steel
bottoms. Each tank is set on an 8-in. bed of 3/4-in. stone underlaid with a
2-in. layer of asphalt treated sand. Radiating out from the center at 45°,
are 6-in. corrugated perforated tell-tale pipes bedded in treated sand. Each
of the tell-tale pipes terminates in a sight well outside a 3-ft deep 18-in.
concrete ring wall foundation. At the center of each tank there is a drainage
sump 14 ft in diameter and 8 ft deep. A 66-in. drainline is laid in an 8-ft
by 10-ft concrete maintenance tunnel under each tank (Hale 1957b).

Originally the basins were to be used such that one would be in use, one
discharging to the effluent 1ine and to the river or 116-K-1 trench (Figure 4-
3}, and one remaining empty in a standby mode. The valves used to insure
operation in this mode were all automatic. This mode of operation caused
large amounts of air to become entrained in the system, causing the outfall
piping to float and fail. Subsequential operations were changed to a manual
operation mode. This system further deteriorated until efforts to control
effluent flow through the basins were rarely successful. By 1959, the basins
were used on a flowthrough basis; the cooling effluent entered at the top on
one side and exited via the overflow at the top of the other side. This mode
of operation was due to difficulty in operating the dump valves (Healy 1959).

The basins (Figure 4-11) over time developed leaks both in the structure
and lines leading to and from the basins. These Teaks were estimated to be as
great as 10,000 to 20,000 gal/min. The first noticeable large leaks caused

-—--ponding between-the basins-and the road te the nerth-of the basins, which was
diverted via a metal culvert to an open canal and to the river shoreline (DOE-
RL 1992a). Refer to Figure 4-9 for a photograph depicting a leach trench for
the 107-K retention basins. The butterfly valves in the lines to the 116-K-2
trench (Figure 4-3) leaked at a rate of 5,000 to 10,000 gal/min (WHC 1991).
Concrete was poured over identifiable leaks, the basin walls were washed down,
and the basins were backfilled with about 2 ft of clean fill material to

stabilize the remaining contaminants and sludge that was left at the time of
'Shutdﬂ‘ﬁ'nnp tha vaartave (Fl1aunh 197110

v LHS T saLvibvl o (wivuyn iJ7717).

Eighty percent of the total radionuclide inventory is contained in the
sotls adjacent to the basins (Stenner et al. 1988). Surface contamination was
... __detected in the area of a culvert pipe (used to divert leakage to the river)
that was up to 5,000 dpm. This surface contamination was cleaned up in
December, 1989 (WHC 1991).

This waste site has a HRS Migration score of 76.91 (Stenner et al.
1988) .
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Figure 4-11. 107-KE/KW Retention Basins During Operations, March 1, 1962.

i e

Today, the tanks and piping remain inplace and the site appears much as
it did during operations with the exception of large diameter openings that
-were cut -in-late-1993-for-decommissioning activities.  -The sotith-side-of the
berms around the basins have been excavated out for entry of heavy equipment
through the basin walls. Reportedly, efforts are under way to clean and
dismantle the retention basins. The material is to be excessed as clean steel
or removed to the 200 Areas for burial. The interior of the basins are
covered with about 2 ft of fill material and have sagebrush and other natural
vegetation growing on the surface. This site is inciuded in a fenced area
that also includes the 107-KE retention basins and is posted with "Surface
Contamination” warning signs.

4-20



WHC-SD-EN-TI-239, Rev. 0
5.0 100-KR-2 OPERABLE UNIT

This section describes the 100-KR-2 Operable Unit, which encompasses the
area to the south of the 100- KR 1 Operable Unit and is bounded on the south by
- -the north-boundary ef-the 100-KR-3-Operable Unit. --The -eastern boundary is
about 1,150 ft east of the 100-K Area fence to 1nc1ude the 118-K-1 burial
ground and the 126-K1 borrow pit. It includes the 105-KE and 105-KW Reactors,
Electrical Substations (151-KE/KW), and cooling water pump facilities located
__. _._._in the 100-K Area. It encompasses 38 waste sites, 15 of which are included in
the Tri-Party Agreement (Ecology et al. 1989). These include decommissioned
and active facilities, trenches, cribs, french drains, septic tanks, burial
grounds, and unplanned releases.

The retative locations of 100-KR-1, 100-KR-2, and 100-KR-3 are shown in
Appendix A. Separate maps specific to each of the 100-K Area Operable Units
(100-KR-1, 100-KR-2, and 100-KR-3) can be found in Appendix A (A-2, A-3, and
A-4). Additional figures (A-5, A-6, and A-7) are included in Appendix A to
provide clarity for each waste type described.

Table 5-1 identifies the sites for which a PNL HRS Migration score has
stablished; not a]] of the waste sites located within the 100-KR-2
e Unit have had HRS scores applied to them.

Table 5-1. Hazard Ranking System Migration Score.

116-KE-1 40.09
116-KE-2 49.00
116-KE-3 00.00
116-KW-1 40.09
116-KW-2 | 0.00
118-K-1 6.08
118-KH-1 6.08
UPR-100-K-1 53.24

(Stenner et al. 1988)

Each waste site is described separately in Sections 5.1 through 5.32.

5.1 116-KE-1 (115-KE CONDENSATE CRIB)

The 116-KE-1 is an inactive low-level liquid waste site that operated
from 1955 to 1971 to receive 800,000 L of condensate and other waste from
-—-- ---- -reactor gas- purificatien systems. - -This site-is Tocated approximately 10 ft
west of the southeast corner of the 117 Building at 100-K Area coordinates
NK4525 WK4376.5 (Hanford Drawing H-1-23207).
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The crib measures 6 ft by 6 ft at the bottom, 40 by 40 ft at the top,
and is 26 ft deep (Figure 5-1) (DOE-RL 1992b). The distribution system
associated with this crib is composed of a 4-in. pipe that leads into an 8-in.
corrugated, perforated pipe, 10.5 ft Tong with two 5.4-ft sections branching
off at 45° angles. The bottom is filled with coarse gravel to 1 ft above the
bottom and has been backfilled with dirt to grade (Stenner et al. 1988).

Sampling was initiated for this crib on March 17, 1976, and completed on
March 31, 1976. Typically, a sample hole was first drilled into the center of
a crib. Depending on the radicactivity detected in samples and in situ GM
readings taken of the first sample hole, together with the size of the crib,
one or several more holes would be drilled aloeng and outside of the facility
to estimate the Tateral spread of contamination. In situ GM readings taken of
the sample holes were also useful in verifying the adequacy of the intervals
at which soil samples were collected for laboratory analyses.

The crib has an estimated radioactive inventory of 240 Ci, which is
almost entirely from the following Tow energy beta emitters:

“C: 1.100E+002 Ci *H: 5.650E+001 Ci.

Beta inventory includes 9.740E-001 Ci. This isotope data has been
decayed through April 1, 1986 (Stenner et al. 1988 and DOE-RL 1992b). Beta
gamma concentrations within the crib, taken from two sample holes, range from
4 ,500E+005 to 8.600E+005 pCi/g (Dorian and Richards, 1978).

The HRS Migration score assigned to this waste site is 40.09 (Stenner et
al. 1988).

The crib appears today as a gravel parking lot outside 105-KE Reactor.
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5.2 116-KE-2 (1706-KER WASTE CRIB)

The 116-KE-2 is an inactive liquid waste site that operated from 1955 to
1971. It is located at 100-K Area coordinates NK4405 WK5055 (WHC 1991), which
is 180 ft west of the 1706-KE Building. It was used to receive an estimated
3,000,000 L of liquid wastes from test loops and cleanup columns in the
1706-KER l1oop. It could also, on an emergency basis, receive contaminated
--¢co0ling water due to fuel ruptures at the 105-KE Reactor (Heid 1956).

This 16 by 16 by 32-ft-deep wooden crib (Figure 5-2) rests about 3 ft
above the excavation bottom. The bottom 10 ft is filled with crushed rock and
backfilled with clean fill material. A distribution pipe enters the crib
structure 23 ft belowgrade. A 4-in. vent pipe (24 ft long) extends abovegrade
2.4 ft. Two additional pipes penetrate the crib whose purpose is unknown:

1) am 8=in. pipe, which changes to a 10-in. pipe extends from 1 ft beiow the
crib to 2.5 ft abovegrade, and 2) a 4-in. pipe extends from 12 ft below the
¢rib to 2.5 ft abovegrade The crib is covered by a 4-in-thick concrete slab
that is about 33 ft® (Hanford Drawing H-1-20365 and WHC 1991).

_ The estimated radionuclide inventory, in curies decayed through April 1,
1986, includes the following:

%c: 1.200E-001 54e4: 1.700E-001 2"“Pu: 1.900£-003
0Co: 1.110E+001 55Ey: 1.520€-002 Osr: 2.130E+000
B7rs: 6.620E-001 H: 4.280E-001 235U 2.000E-005
S2Ey: 2.630E-003 #%py: 1.700E-002 238, 2.080E-003

(Stenner et al. 1988)
Figure §5-2. 1706-KER Waste Crib.
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At the time of sampling, GM readings of 15,000 c/m were detected in
samples from 42 ft deep in the sample well. GM readings from 48 ft deep indi-
cated only 500 ¢/m, indicating that the bulk of the contaminants are bound in
the soils at that range of deE The total curie content was estimated to be
38 Ci with 33 of those being Co and the remaining balance being mostly “°Sr.

In addition, the hazardous chemical inventory includes 100,000 kg sodium
hydroxide (WHC 1991). Hanford Inactive Site Survey Database (HISS) informa-
tion includes 1.0E+005 kg sulfuric acid. Former site employees report that
depleted ion exchange resins were flushed to this crib and most 1ikely are the
largest contributor of radioactive contamination in this waste site.

.. ... Dorian and Richards (1978) reports results of soil samp]es taken from

the crib; the estimated volume of the crib was 1.3E+05 ft*> and with a mass of
8.8E+09 g. The sampling results are provided in Tables 5.2 and 5.3. Table
5.4 depicts the radionuclide content in the samples taken. A full table is
provided in Appendix B and is summarized in Tables 5-2 and 5.3.

116-K-2 Beta-

Table 5-2. amma and Pu-239/240 Concentrations.

Beta-Gamma 1.10E*% 4,30

H B 239/2‘000“ B o 3 ‘ '|n:‘+00
- - o o - . LT .

(DorTan and Richards, 1978)

_1Q*00

l'\!

oo ._ ... ___ Table 5-3.

- 239/260py 2.10E%° 1.90£"%
gy 2.90E*% 2.60
. 4 _ T [ I —— Y, L | . I, | |
*H 7.708™% 6.80E™%
S2Ey - 4,507 4.00E %
cg 3.80F% 33
Béey 3.80F*" 3.308°"
134cs * 0.00
137¢s 9.10*" 8.00F ™
Sy 5. 40F*%° 4.80EF %
uranium 2. 40" 2. 10
e | 1.408™" 1.208™
Total ‘ 38

(Dorian and Richards, 1978)
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Table 5-4. 116-KE-2 Radionuclide Concentrations.

238Pu g * *
239/240Pu 1. 70E-01 6. 1E+00 *
sy 1.60E% 6.90E"% 1.60E*%
3y 1.50E*°" 4.00€™°
152py * 1.10E*%° 2 .50
0co 1.50E%% 9.70E"> 1.50E%
154Ey 2.20E*" 9.20E*" 8.80E™"
134Cs * %* *
Bes 5.10E"" 2. 206" 9.90E"
155Ey 3.30E*° 1.306*" *
uranium 240"
e 1.406"%
- * = Below detectable Timits (Dorian and Richards, 1978)

Blank Space = No analysis performed

It is 1ikely that wastes reportedly disposed in the 118-K-3 filter crib
were disposed at this site. Hanford drawings and discussions with former site
employees do not support the existence of the 118-K-3 crib (see Section 5.33).
Hanford Drawings H-1-20365, H-1-23215, and H-1-24926 indicate that 1706-KE/KER
drain lines discharged to this site. This site is a Registered Class IV Under
ground Injection Well.

The HRS Migration score assigned to this site is 49.00.

The 116-KE-2 appears today much as it did during operations. It is a
vegetation-free, cobble-covered field surrounded on four sides with signs
__labeling it as the 116-KE-2 KER crib. The area is posted with cave-in
potential warning signs.

5.3 116-KE-3 (105-KE STORAGE BASIN FRENCH DRAIN)

The 116-KE-3 is an inactive Tow-level liquid waste site that operated

- from. 1955 to 1971 as.an.overflow.weir for. subdrainage from the 105-KE storage
basin. It is located approximately 75 ft north of the 105-KE Reactor Building
at 100-K Area coordinates NK4691 WK4756. It is also referred to as the 105-KE
reverse well (Stenner et al. 1988 and WHC 1991).
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The site includes a drain field with an 8-in. steel well casing
extending downward to a point 10 ft below the mean water table. The bottom
20 ft of the well casing is perforated and embedded in gravel at a depth of
about 29 ft. A 4-in. steel test hole pipe extended from the surface to the
e drain field but is no longer evident on the surface. Site dimensions 1isted
for this waste site are 20-ft diameter by 78 ft deep (WHC 1991 and DOE-RL
1992b).

This drainage system (Figure 5-3) was modified several times to improve

the control of contaminated basin water disposal. In the early 1950's, the

~first modification included the C sump, a concrete collection sump 7.5 by 4.6
by 12 ft deep, that allowed the drainage to be routed to the french drain, the
process sewer, or to the 116-KE-1 crib. The system was further modified in
1977 and 1978 to preclude basin discharges from entering the environment. The
collection sump was modified to return the water to the basin or transfer it
to a 20,000-gal tank installed to receive contaminated waste water. Site and
former employees report that the waste tank was never used and the basins have
operated as a closed-loop system from the time they began operations as
storage basins for N Reactor fuels.

No data have been reported on the radionuclide concentrations for this
waste site.

The HRS Migration score assigned to this waste site is 0.00.

This french drain appears today much as it did during operations. The
area surrounding the site is cobble covered and posted with "Underground
---— -~~~ Raaioactive Material" warning-signs. The mound covering the waste installed
in 1977 and 1978 is evident in Figure 5-4.
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Figure 5-4. 105-KE Storage Basin French Drain.

5.4 116-KE-5 (150-KE HEAT RECOVERY STATION)

...__ . .The 116-KE-5 is an inactive mixed liquid waste site that operated from

1955 to 1971 for purposes of transferring heat from the 105-KE Reactor cooling
water effluent. This waste site is located east of the reactor cooling
effluent lines near the 107-KE basins at 100-K Area coordinates NK5020 WK4600
(Cramer 1987)}.

The facility was constructed on a concrete pad (Figure 5-5), had
approximately 945 ft® of space, and consisted of heat exchangers and
associated piping {Cramer 1987 and Kiser 1984). Heat was transferred from the
reactor cooling water effluent by an ethylene glycol system (see Section 5.11)
and piped to 100-K Area buildings to be used for space heating and to heat
storage tank solutions at the 183-K facilities (DOE-RL 1992b).

Trace amounts of radioactive contamination remain on piping. Routine
radiation surveys and visual inspections are made.

Today, the 116-KE-5 waste site appears much as it did during operations,
except the heat exchangers have been removed and are in use in the 150-KF fuel
storage facility (WHC 1991). Disconnected piping remains at the site; the
ends have been covered with plywood. The entire station is surrounded by an
8-ft chain-Tink fence posted with "Surface Contamination" warning signs.
--Natural vegetation-grows-in-all-soil-areas-within the fenced area.
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Figure 5-5. 100-K Area Heat Recovery Station.

Tt 505 116=KE-BA T (1706-KE CONDENSATE COLLECTION TANK)

The 116-KE-6A is an active mixed liquid waste site located in the
1706-KE Building laboratory at 100-K Area coordinates NK4350 WK4850. This
condensate collection tank is part of a system installed in 1984 to treat

~radipactive mixed wastes generated in the laboratories of the 1706-KE
Building. This site is sometimes referred to as the 1706-KE waste treatment
system (WHC 1991) (see Sections 5.6, 5.7, and 5.9).

Originally, wastes generated in the 1706-KE Building were transferred
from a waste accumulation tank to an ion exchange column and continuously
recirculated to remove radionuclides from the water. The water was then
disposed in the 100-K process sewer system after analysis for activity (Emory
1994, memo).

In mid 1984, a new system of radioactive waste treatment was initiated
« that consisted of an evaporation and epoxy encapsulation unit. The new IVRS
was attached to the existing radicactive waste treatment system. The system
involved transferring wastes that had accumulated in a waste accumulatinn tank
to an ion exchange column and continuously recirculating the waste to remove
---- —the ionic constituents -from -the waste stream.—- The wastes were then
.. __..... _transferred to_a heated _evaporation tank. allowing the 1liquid wastes to boil
S to steam. The intent was to solidify the radiocactive waste. The steam was
- -+ oo oo condensed- and-collectes in-this- 96=-gal condensate collection tank (Figure
5-6). Exhaust from the evaporation process was passed through a HEPA filter
system prior to discharge (Emory 1994, memo and WHC 1991).

- - 5-10
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Figure 5-6. 1706-KL Condensate Collection Tank, January 1994.

The IVRS was abandoned in late 1984 after experiencing numerous failures
(Emory 1994, memo). In mid 1986, an attempt to revive the unit to serve as a
mixed waste treatment system for N Reactor effluents was initiated. However,
this resulted in a fire on August 18, 1986, and the subsequent forcible
__ ... __ _.ejection of approximately 30-gal waste material from the treatment unit. The

system was permanently shutdown. The ejected waste material was cleaned up
and packaged for low-level burial by operations personnel. The area was

cleaned to back-ground radiation levels of the immediate vicinity of the
system (WHC 1991).
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In anticipation of this use, applications for Part B and Part A permits
had been initiated. Neither the original radwaste system nor the IVRS are
known to have treated hazardous or mixed waste before or during either of the
abortive test programs. :

A request for withdrawal of the Part A application was submitted to
Ecology on January 22, 1989. The DOE responded on August 17, 1989,
disapproving withdrawal pending receipt of further justification. In response
to their request, a complete history of all materials that went into the
system during the time in question has been compiled. Sampling and analysis
of all wastes generated during the testing, as well as all components of the
system has been conducted to determine if any listed waste was processed
through the system. None have thus far been identified. The request for
withdrawal will be resubmitted with the above information (Emory 1994, memo).

Today, the tank and piping remain inplace in the basement of the 1706-
KER Building. The waste site appears much as it did during operations,
although some components have been removed or utilized for other testing
within the laboratory.

5.6 116-KE-6B (1706-KE-EVAPORATION TANK)

The 116-KE-6B is an active mixed liquid waste site located in the
1706~-KE Building laboratory at 100-K Area coordinates NK4350 WK4850. This
evaporation tank is part of a system installed in 1984 to treat radioactive
mixed wastes generated in the laboratories of the 1706-KE Building. This site
is also known as the 1706-KE waste treatment system (WHC 1991). See also
Sections 5.5, 5.7, and 5.8.

Originally, wastes generated in the 1706-KE Building were transferred
from a waste accumulation tank to an ion exchange column and continuously
. __recirculated to remove radionuclides from the water. The water was then
disposed in the 100-K process sewer system after analysis for activity {(Emory
1554, memo).

In mid 1984, a new system of radiocactive waste treatment was initiated
that consisted of an evaporation and epoxy encapsulation unit. The new IVRS
was attached to the existing radicactive waste treatment system. The system
involved transferring wastes that had accumulated in the waste accumulation
tank to an ion exchange column and continuously recirculating the waste to
remove the ionic constituents from the waste stream. The wastes were then

—-transferred to this 30- to 55-gal (steel drum) evaporation tank, which was
heated, allowing the liquid wastes to boil to steam (Figure 5-7). The intent
cm --——-was to-selidify-the radigactive waste, The steam was condensed and collected
in a condensate collection tank described in Section 5.5. Exhaust from the
evaporation process was passed through a HEPA filter system prior to discharge
(Emory 1994, memo and WHC 1991).
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Figure 5-7. 1706-KE Evaporation Tank, January 1994.

l e

The IVRS-was abandoned in late 1984 after experiencing numerous failures
(Emory 1994, memo). In mid 1986, an attempt to revive the unit to serve as a
mixed waste treatment system for N Reactor effluents was initiated. This,
however, resulted in a fire on August 18, 1986 and the subsequent forcible
ejection of approximately 30-gal waste material from the treatment unit. The
system was permanently shutdown. The ejected waste material was cleaned up
and packaged for low-level burial by operations personnel. The area was
cleaned to background radiation Tevels of the immediate vicinity (WHC 1991).
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In anticipation of this use, applications for Part B and Part A permits
for waste treatment systems had been initiated. " Neither the original radwaste
system nor the IVRS are known to have treated hazardous or mixed waste before

" or during either of the abortive test programs.

A request for withdrawal of the Part A application was submitted to
~.—_. _.. ._Ecology.on. January. 22, 1989. . Ecology responded. on August 17, 1989,
disapproving withdrawal pending receipt of further justification. In response
to their request, a complete history of all materials that went into the
system during the time in question has been compiled. Sampling and analysis
of all wastes generated during the testing, as well as all components of the
system, has been conducted to determine if any listed waste was processed
: through the system. None have thus far been identified. The request for
- withdrawal will be resubmitted with the above information (Emory 1994, memo).

Today, the tank and piping remain in place in the basement of the 1708-

KER Building. The waste site appears much as it did during operations,
although some components have been removed or utilized for other testing.

5.7 116-KE-6C (1706-KE WASTE ACCUMULATION TANK)

ST - The 116-KE-6C is an active mixed liquid waste site located in the 1706-
KE Building laboratory at 100-K Area coordinates NK4350 WK4850. This waste
accumulation tank is part of the original system installed prior to 1984 to
treat radioactive mixed wastes generated in the Taboratories of the 1706-KE

- Building. This site is also referred to as the 1706-KE waste treatment system
(WHC 1991). See also Sections 5.5, 5.6, and 5.7.

Originally, waste that accumulated in this 550-gal tank was recirculated
through an ion exchange column to remove radionuclides from the water. The

water was then disposed to the 100-K process sewer system after analysis for
activity (Emory 1994, memo and WHC 1991) (see Figure 5-8).

In mid 1984, a new system of radioactive waste treatment was initiated
that consisted of an evaporation and epoxy encapsulation unit. The new IVRS
was attached to the existing radioactive waste treatment system, which
incorporated the use of this tank. The system involved transferring wastes
that had accumulated in this tank to an ion exchange column and continuously
recirculating the waste to remove the ionic constituents from the waste
stream. The wastes were then transferred to an evaporation tank that was
heated, allowing the liquid wastes to boil to steam. The intent was to
solidify the radioactive waste. The steam was condensed and collected in a
condensate collection tank. Exhaust from the evaporation process was passed
through a HEPA filter prior to discharge (Emory 1994, memo and WHC 1991).

The IVRS was abandoned in Tate 1984 after experiencing numerous failures
(Emory 1994, memo). In mid 1986, an attempt to revive the unit to serve as a
-- - ooo-miXed waste treatment system for N Reactor effiuents was initiated. This,
however, resulted in a fire on August 18, 1986 and the subsequent forcible
ejection of approximately 30-gal waste material from the treatment unit. The
system was permanently shutdown. The ejected waste material was cleaned up
and packaged for low-Tevel burial by operations personnel. The area was
cleaned to background radiation Jevels of the immediate vicinity (WHC 1991).
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Figure 5-8. 1706-KE Waste Accumulation Tank, January 1994,

In anticipation of this use, applications for Part B and Part A permits
for waste treatment systems had been initiated. Neither the original radwaste
system nor the IVRS are known to have treated hazardous or mixed waste before
or during either of the abortive test programs.

A request for withdrawal of the Part A application was submitted to
Ecology on January 22, 1989. Ecology responded on August 17, 1989,
disapproving withdrawal pending receipt of further justification. In response
to their request, a complete history of all materials that went into the
system during the time in question has been compiled. Sampling and analysis
of all wastes generated during the testing, as well as all components of the
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system has been conducted to determine if any Tisted waste was processed
through the system. None have thus far been identified. The request for
withdrawal will be resubmitted with the above information (Emory 1994, memo).

~ Today, the tank and piping remain inplace in the basement of the 1706-
KER Building. The waste site appears much as it did during operations,
although some components have been removed or utilized for other testing
within the laboratory.

5.8 116-KE-6D (1706-KE~-ION EXCHANGE COLUMN)

The 116-KE-6D storage tank is an active mixed liquid waste site located
in the 1706-KE Building laboratory at 100-K Area coordinates NK4350 WK4850.
This jon exchange column is part of a system installed in 1984 to treat
radioactive mixed wastes generated in the laboratories of the 1706-KE
- Building.-- This site is also raferred to -as the 1706-KE waste treatment systenm
(WHC 1991). See also Sections 5.5, 5.6, and 5.7.

Originally, wastes generated in the 1706-KE Building were transferred
from a waste accumulation tank to one of four ion exchange columns located in
one of four "cells" in the basement of the 1706-KER Building and continuously
recirculated to remove radionuclides from the water. The water was then
disposed to the 100-K process sewer system after analysis for activity (Emory
1994, memo).

In mid 1984, a new system of radioactive waste treatment was initiated
which consisted of an evaporation and epoxy encapsulation unit. The new IVRS
was attached to the existing radicactive waste treatment system. The system
involved transfer;ing wastes that had accumulated in the waste accumulation
tank to this 5-ft” mixed-bed resin jon exchange column (Figure 5-8) that
replaced the original ion exchange columns (Figure 5-9) used. The contam-
inated water was continuously recirculated to remove the ionic constituents
from the waste stream. The wastes were then transferred to a heated
evaporation tank allowing the liquid wastes to boil to steam. The intent was
to solidify the radiocactive waste. The steam was condensed and collected in a
condensate collection tank. Exhaust from the evaporation process was passed
through a HEPA filter system prior to discharge (Emory 1994, memo and WHC
1991).

The IVRS was abandoned in late 1984 after experiencing numerous failures
(Emory 1994, memo). In mid 1986, an attempt to revive the unit to serve as a
mixed waste treatment system for N Reactor effluents was initiated. This,
however, resulted in a fire on August 18, 1986, and the subsequent forcible
ejection of approximately 30-gal waste material from the treatment unit. The
system was permanently shutdown. The ejected waste material was cleaned up
and packaged for low-level burial by operations personnel. The area was
cleaned to background radiation levels of the immediate vicinity (WHC 1991).

In anticipation of this use, applications for Part B and Part A permits
for waste treatment systems had been initiated. Neither the original radwaste
system nor the IVRS are known to have treated hazardous or mixed waste before
or during either of the abortive test programs.
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Figure 5-9. Original 1706-KE Ion Exchange Column, January 1994.

A request for withdrawal of the Part A application was submitted to

ccoiogy on January 22, 1989. Ecology responded on August 17,
1]

.proving withdrawal_pendina receipt of further justification.

1989, disap-
In response to

their request, a complete history of all materials that went into the system
during the time in question has been compiled. Sampling and analysis of all
wastes generated during the testing, as well as all components of the system
has been conducted to determine if any listed waste was processed through the
system. None have thus far been identified. The request for withdrawal will

be resubmitted with the above information (Emory 1994, memo).
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Today the tank and piping remain inplace in the basement of the 1706-KER
Building. The waste site appears much as it did during operations, although
some components have been removed or utilized for other testing within the
laboratory.

5.9 116-KW-1 (115-KW CONDENSATE CRIB)
The 116-KW-1 is an inactive Tiquid waste site that operated from 1955 to
1971 (Dorian and Richards, 1978). The crib is located at 100-K Area coordi-
nates NK4525 WK6376.5 (Hanford Drawing H-1-23207), which is about 70 ft north
of 115-KW and 10 ft west of the southwest corner of the 117-KW Buildings.
~This 40 by 40 by 26-ft-deep crib received contaminated condensate and waste
water from the reactor gas purification systems (WHC 1991) (Section 5.1,
Figure 5-1).

The crib consisted of a 4-in. feed pipe, an 8-in. corrugated, perforated
pipe 10.5 ft long, and two 6.5-ft sections that branch off at 45° angles. It
was filled with coarse gravel to within 0.5 ft of grade and then covered to
grade with clean fil11 material (Stenner et al. 1988). Originally, it was
marked by a single square wooden post, however the site has since been covered
with asphalt paving (WHC 1991).

. — The ¢crib received an estimated 800 000 L of waste. The radionuclide
inventory in curies decayed through April 1, 1986, includes the following:
1;2(30: 1.010E-003 1::Eu 8.000E-005 zjiu; 1.100E-004

Cs: 4.000E-003 ! gu 9.500E-004 C: 1.100E+002

8.190E+001 %05y 6.220E-003
(Stenner et al. 1988)

37¢s:  3.640E-003

Additionally, Dorian and Richards (1978) reports the resu]ts of soil
sampies taken from the crib. They report the volume as 8.0 X 10° ft* and the
mass as 5.4 X 10%. Full tables are provided in Appendix B and are summarized
in Tables 5-5, 5-6, and 5-7.

Table 5-5. 116-KW-1 Beta-gamma Concentrations.

- 45.50E*%
~ (Dorian and Richards, 1978)

116-KW-1 Radionuclide Inventory. {sheet 1 of 2)

Beta-Gamma 8.60F*%

Table 5-6.

&38py, * 0.00
239/240p, % 0.00

sy _1.40e™ _7.60E™%
34 2.40E*% 130
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0
o 5.60E"%° 3.008 %
ey 2.90F™" 1.60E°%
e 1.20€*%° 6.50E"%
S : . e L - L gigEt b L Ll 4. 20£7%%
1S3y 5.50E"° 3.00E"%
uranium 2.10E"" 1.10E"%
8¢ 2.10E*% 110
Total 240

(Dorian and Richards, 1978)

-----— -Table §-7. - 116-KW-1-Radienuclide -Concentrations.

238Pu * *
239/240Pu g %

D5 2.706*" 1.80E*%°

*H 4.70E*"” 8.30€*"
- 152E.u. - & B 2

Co 3.30€"%° 7.90E"%°

34Ey 3.306°" 2408

(o 2.40E"® 5.30E"%2

e 37ts 6.40E"% 9.80E""°
55Ey 1.106"" *

uranium 3.10™" 1.10£™"

S 3,908 - 3.60£%

* = Below detectable 1imits (Dorian and Richards,1978)

Blank Space = No analysis performed

-~ -~ This waste site has an HRS Migration score of 40.05 (Stenner et at.
1988). This site appears today as a gravel parking lot.

5-19



WHC-SD-EN-TI-239, Rev. 0

5.10 116-KW-2 (105-KW STORAGE BASIN FRENCH DRAIN)

The 116-KW-2 is an inactive 1iquid waste site that operated from 1955 to
1970 (Stenner et al. 1988) The french drain is located at 100-K Area

- coordinates NK4691 -WK6757 - -It-was used as-an-overflow weir for subdrainage

from the fuels storage bas1n It was also known as the 105-KW basin reverse
well due to its construction (Hanford Drawing H-1-23207 and WHC 1991).

The french drain consisted of an 8-in. well casing that extends to 10 ft
below the mean water table, with the bottom 20 ft of the casing being
perforated. It includes a drain field that is 29 ft belowgrade. A 4-in.

~—steel test pipe extended from the drain field to the surface, but is no longer

evident at the site (Hanford Drawing H-1-23207 and WHC 1991} (see Figure 5-3).

This drainage system was modified several times to improve the

P |

—control of contaminated basin water disposal. In the early 1950s, the first

modification included the C sump, a concrete collection sump 7.5 by 4.6 by
12-ft-deep, that allowed the drainage to be routed to the french drain, or to
the process sewer, or to the 116-KE-1 crib (Hanford Drawing H-1-23207). The

..system was further modified in 1977-1978 to preclude the basin discharges from

entering the environment at all. The coliection sump was modified to either
return the water to the basin or to transfer it to a 20, 000 gal tank installed

{0 receive contaminated waste water (Hanford Drawings H‘l -34768 and H-134653).

It is a registered Class IV Injection Well {Stenner et al. 1988).
The HRS Migration score assigned to this site is 0.00.

Present and former site employees report that the waste tank was never
used and the basins have operated as a closed-loop system from the time they
began operations as storage basins for N Reactor fuels.

The site appears today as a vegetation-free, cobble-covered area and
d with assorted pipes, valves, and vents extending through its upper
a

moun
ctinfanna
>dllavec,

"5 11 -1i6-KW=4— (150-KW HEAT RECOVERY STATION)

The 116-KW-4 is an inactive liquid waste site that operated from 1955 to
1970. It is located at 100-K Area coordinates NK5020 WK6540 (WHC 1991), which
is east of the reactor cooling effluent lines near the 107-KW retention
basins. ‘

"For the first time in the history of the Hanford Project, waste heat
from an atomic reactor was used"” to heat reactor facilities. The heat
exchanger systems (Figure 5-5) were inter-tied to provide for the needs of
either or both of the reactor facilities. The heating medium consisted of a
34% ethylene glycol-water solution. The glycol solution was maintained at a
"substantially higher pressure" than the cooling water effluent stream to
preclude the possibility of reactor cooling water entering the glycol system
(Figure 5-10) (Hale 1957b).
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Figure 5-10. Glycol Tanks.

The unit consisted of heat exchangers, pumps, and associated piping on a
concrete pad (WHC 1991). Trace amounts of contamination remains on the
piping, the heat exchangers were removed for use in the 105-KW fuels storage
. facilities... Routine inspections and surveys are performed at the site.

No radionuclide inventory information is available.

N The site appears today much_as it did during operations except that the
heat exchangers have been removed. Disconnected piping remains at the site;
the ends have been covered with plywood. The entire station is surrounded by
an 8-ft chain-link fence that has been posted with "Surface Contamination"
warning signs. Natural vegetation grows in all soil areas within the fenced
area.

5.12 118-K-1 (100-K BURIAL GROUND)

The 118-K-1 is an inactive solid waste site that operated from 1953 to
1975 (WHC 1991). The burial ground is located at Hanford coordinates N77375
W66991 (corner), which is just outside the east perimeter fence to the 100-K
Area, about 800 ft northeast of the 105-KE Reactor Building. The 1,200 by 600
by 20-ft-deep site was used for the disposal of solid wastes generated in the
--100-K-Area. - It-is_estimated -that-this-burial ground-(Figure 5-11) contains an
estimated 10,000 m® of solid wastes.
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Figure 5-11. 100-K Burial Ground, October 1, 1954,

S5

There was a low-level contaminated waste incinerator located in the
southeast corner of the burial ground. The incineration of combustible
contaminated wastes was halted in 1960 but had been routine for several years

prior to that (WHC 1991).

The incinerator was a prototype and was a natural draft type installed
over an ash pit. It was Tater modified to allow burning in the ash pit. Air
was pumped down to the pit bottom through a pipe to improve combustion. This
modification allowed the operator to fill the pit with the boxed wastes
instead of burning just two or three boxes at a time on the incinerator
grating above the pit. The stacks on the incinerator were short and no
provision was made to treat the smoke generated by the burning wastes (Dorian
and Richards, 1978).

Dorian and Richards (1978) reports that the incinerator was operated
until 1971 when the practice was discontinued due to problems in meeting
regulations that Timited untreated waste burning to 25 1b/d.

The incinerator and its stack were removed and buried in situ adjacent
to the silo ash pit. It was covered with clean fill material (several ft of
soil) to match the surrounding grade. The remaining portion of the burial
ground contains numerous pits, trenches, and silos (Hanford Drawing H-1-
12012). There are six silos, each is 25 ft deep by 10 ft diameter, walled

with corrugated metal pipe, and equipped with individual covers. They contain
both 100-K and 100-N Reactor wastes.

(.'ﬂ
(A
[ ]
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Some 100-N wastes include stainless steel heat exchanger tubing from the
100-N Reactor steam generators. Total m1sce11aneous metallic wastes from all
sources are estimated to be about 300 m’ (WHC 1991). These metallic wastes
consist of an estimated 50 tons of aluminum tubes, 1,140 1b of irradiated
stainless steel facilities, 105 tons of aluminum expendabTes, 74 1b of
thermocouples, and 970 1b of aluminum horizontal control rods (Dorian and
Richards, 1978). The individual trench and pit dimensions vary greatly
{Stenner et al. 1988).

The radionuclide inventory in curies decayed through April 1, 1986
includes the following:

140, 1.550E4000 ‘5‘§u: 8.460E+001 20py . 1.380E-002
0co:  2.289E+003 H: 7.000E+000 136h:  2.500E+001
37cs:  7.600E+000 ©Ni: 3.760E+002 %0Sy:  7.600E+000
S2Eu:  4.720E+001 2%y:  2.160E-001
a (Stenner et al. 1988)

Additionally, a surface contaminated area measuring 4 ft by 3 ft had
detectable contamination of up to 3,000 dpm. The contamination was removed in
December 1989.

This waste site has an HRS Migration score of 6.08 (Stenner et al.
1988) .

The site appears today as a vegetation-free, gravel-covered area that is
raised approximately 2 ft abovegrade. No official log could be located for
this burial ground although burial records for 1971 were found and are

—included in Appendix D.

I

18-K-2 (SLUDGE RURIAL GROUNDY

- L mTemm wwrimiam wriw wiver g

..The _118-K-2 burial ground_is an_inactive solid waste site located east
of the 116-KE-4 retention basins.

The burial ground was reportedly used to dispose radioactive sludge from
the 116-KE-4 and 116-KW-3 retention basins. No information is currently
available on this site (DOE-RL 1992a).

The site appears today as a vegetation-free, cobble-covered area.

5.14 118-KE-1 (105-KE REACTOR BUILDING)

The 118-KE-1 is an inactive mixed solid waste facility that operated
from 1955 to 1971. It is lTocated at the east end of the 105-KE/KW exclusion
area fence at 100-K Area coordinates NK4520 WK4520. This facility is also

----referred to as the-105-KE -Reactor {WHC 19%1)(Figure 5-12).

The reactor building includes the reactor block, the irradiated fuel
storage basin, ventilation system, and work areas and conta1ns an estimated
58,000 Ci of radionuclides, 167 tons of lead, and 25,000 ft> of asbestos
(Cramer 1987 and DOE-RL 1992b).
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Figure 5-12. 105-KE Reactor, February 1, 1994.

The reactor block consists of a graphite moderator stack encased in
cast-iron thermal shielding and a heavy aggregate concrete biological shield,
process tubes, and a safety and control system. The block weighs approx-
imately 11,000 tons and measures 44 ft from front to rear, 53 ft from side to
side, and 50 ft from top to bottom. The reactor was sealed within a helijum-

--—- - -nitrogen- gas-atmosphere circulated from the respective 115-K facility. The
. —-—-- - -COvVer,-gas, -fuel-elements;-and control systems were removed at the time of
deactivation (DOE-RL 1992b).

The reactor fuel storage basin, which was modified in 1974 and 1975, has

_ . a surface area of approximately 1,000 ft%, a depth of 20 ft and a volume of
about 200,000 ft>. The modification included the addition of a recirculating
cooling system partly consisting of the 150-KE heat exchangers. The basin
originally provided shielding and cooling for the irradiated fuel during
reactor operations (DOE-RL 1992b). The 105-K Area Reactor storage basins were
“constructed without the concrete columns in the basins. The abovegrade walls
are constructed of transite panels instead of concrete block, which should be
considered at the time of demolition. The roofs of the basins are reinforced
concrete slabs above a heavy <teel support structure (Griffin 1987).

There may have been some seepage from the fuel storage basins in which
case the soil column under the basins may be contaminated. The soil has not
been characterized, but the radionuclide inventory is estimated to be low when
compared to the total inventory in the reactor. Routine radiation surveys and
visual inspection are performed. Ffacilities are located within the ground-
water monitoring system of the 100 Areas (Cramer 1987).
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Following shutdown of the reactor, the fuel basin was cleaned and
modified for the storage of irradiated fuel from the 100-N Area (DOE-RL
1992b). Refer to Section 5.29, UPR-100-K-1, 105-KE Reactor Fuel Storage Basin
Leak, for a detailed discussion on an unplanned release regarding this basin.

The reactor appears much the same today as it did during operations.

5.15 118-KE-2 (105-KE HORIZONTAL CONTROL ROD STORAGE CAVE)

The 118-KE-2 is an inactive low-level solid waste site that was used
from 1955 to 1971 for the temporary storage of radiocactive rod tips for
radioactive decay pending subsequent disposal (Cramer 1987 and WHC 1991).
This waste site is located northeast of the 105-KE Reactor Building at :
100-K Area coordinates NK4640 WK4300. This site is also referred to as the

~ 1T AR

~118-KE-2 thimble cave and the 105-KW Reactor (WHC 1991).

The cave was constructed by pouring a concrete slab 60 ft long by 8 ft

“wide. Two sections of 24-in. pipe (cut in half lengthwise) were laid open

side down on the slab. Concrete vertical walls and steel doors were added to
the ends of the pipe sections, the walls forming a wing at each end. The pipe
sections were then covered with 6 ft of clean fill material forming a 40-ft-
long tunnel (Hale 1957a). The berm width after the fill material was added is
about 25 ft. The entire structure is abovegrade. Refer to Section 5.17 for a
photograph of the 105-KW horizontal control rod storage cave, which is
similar.

There are trace amounts of radionuclides contained in this site. The
radiation Tevel at the entrance to the cave, which is empty, is 1 mR/h with

- -~— -~~~ the dooropen. - Routine radiation monitoring and inspections are performed

{f‘v‘nmnv‘ 1 QQ:I\

o

Today, the site appears as a vegetation-free, cobble-covered mound.
A concrete berm wall is at each end with a steel access door in the bottom

—__center of each wall_that is posted with “Surface Contamination" warning sians.

There are two 2-ft-diameter steel pipe french drains located on the north side
with steel lids. Both of these drains are gravel filled to grade and are
surrounded by yellow wooden barricades and are posted with "Confined Space
Entry" warning signs.

5,16 118-KM-1 (105-KM REACTOR BUILDING)

The 118-KW-1 is an inactive solid waste site that operated from 1955 to

1970, The reactor is located at 100-K Area coordinates NK4520 WK6750, which

is at the west end of the 100-K exclusion area. It is also known as the
105-KW (WHC 1991).

The reactor building (Figure 5-13) includes the reactor block, the
irradiated fuel storage basin, ventilation system, and work areas and conta1ns
an estimated 51,000 Ci of radionuclides, 155 tons of lead, and 25,000 ft> of
asbestos (WHC 1991 and DOE-RL 1992b)}.
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Figure 5-13. 105-KW Reactor, February 1, 1994,

The reactor block consists of a graphite moderator stack encased in
cast-iron thermal shielding and a heavy aggregate concrete biological shield,
process tubes, and a safety and control system. The block weighs approximate-

~1y_11,000_tons and measures 44_ft_from front to rear, 53 ft from side to side,

and 50 ft from top to bottom. The reactor was sealed within a helium-nitrogen
gas atmosphere circulated from the respective 115-K facility. The cover, gas,

fuel elements and control systems were removed at the time of deactivation
{DOE-RL 1992b).

The reactor fuel storage basin, which was modified in 1974 and 1975, has
a surface area of approximately 1,000 ft2, a depth of 20 ft and a volume of
about 200,000 ft>. The modification included the addition of a recirculating
cooling system partly consisting of the 150-KW heat exchangers. The basin
originally provided shielding and cooling for the irradiated fuel during
reactor operations (DOE-RL 1992b). The 105-K Area Reactor storage basins were

~ constructed without the concrete columns in the basins. The abovegrade walls

are constructed of transite panels instead of concrete block, which should be
considered at the time of demolition. The roofs of the basins are reinforced
concrete slabs above a heavy steel support structure (Griffin 1987).

Portions of the 105-KW facilities are in use today. The fuel storage basin is
currently used for the storage of encapsulated N Reactor fuels, work areas,
and office space associated with these operations. Deactivated portions of
the facility are maintained by the Deactivation and Decommissioning (D&D)
organization.
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Upon preparations of the fuel storage basin for use to store N Reactor
fuels in 1978, it was discovered that the Basin leaked at a rate of 9/gpm
(Wahien 1978). The location of the leaks were determined and repaired prior

-to.use,--but -it is unknown if-ihe basin. leaked prier to being drained and

-¢leaned. -1 -is-Hkely that--it-did-leak and therefore the soils beneath the
basin should be considered contaminated upon decommissioning of the facility.

The reactor appears much the same today as it did during operations.
A new metal roof was added over the fuel storage area in 1987-1988.

5.17 118-KW-2 (105-KW HORIZONTAL CONTROL ROD STORAGE CAVE)

The 118-KW-2 is an inactive solid waste site that operated from 1955 to
1971. It 1is located at Hanford coordinates N67100 W80000 (WHC 1991), which is

--northeast of -the 105-KW Building- {(WHC-1991}). -1t was used for the temporary

storage of irradiated and radioactively contaminated horizontal control rods.

The cave (Figure 5-14) was constructed by pouring a concrete slab 60 ft

~long by 8 ft wide. Two sections of 24=in. pipe cut in half Tengthwise were

laid open side down on the slab. Concrete vertical walls and steel doors were
added to the ends of the pipe sections, the walls forming a wing at each end.
The pipe sections were then covered with 6 ft of clean fill material forming a
40-ft-Tong tunnel (Hale 1957a). The berm width after the fill material was
added is about 25 ft and the entire structure is abovegrade. Reportedly the
cave contains four rod tips and rod removal tools and components. With the
cave door open, a dose rate reading of 50 mR/h is obtained (WHC 1991).

- - -Figure 5-14. . 100-K Area Horizontal Contrel Rod Storage Cave, January 1994.
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Today, the site appears as a vegetation-free, cobble-covered mound.
A concrete berm wall is at each end with a steel access door in the bottom
center of each wall that is posted with "Surface Contamination" warning signs.
There are two 2-ft-diameter steel pipe french drains located on the north side
with steel 1ids. Both of these drains are gravel filled to grade and are
surrounded by yellow wooden barricades and are posted with "Confined Space
Entry" warning signs.

5.18 120-KE-8 (165-KE BRINE PIT)

The 120-KE-8 is an inactive tiquid waste site that was used from 1955 to
1971. This site is believed to have been used for product and not as a
disposal site. It is Tocated approximately 9 ft north and 11 ft west of the
west end of 1705-KE at 100-K Area coordinates NK4184 WK4771 (WHC 1991).

The pit is 16 ft Tong by 10 ft wide by 10 ft deep. It is a concrete
structure with 9 ft belowgrade and 1 ft abovegrade. A hatch-type opening into
the structure is located in the center of the roof section. Refer to Figure
5-15 for a photograph of the 165-KW brine pit, which is similar. Just south
of the unit is a valve pit 4 ft in diameter and encased with corrugated
galvanized pipe. This valve pit contains residue and apparently was part of
the brine operation (WHC 1991).

The pit contains salt brine and residue. Salt was off-loaded from rail
cars and placed in the pit. Water was then circulated through the pit, and
brine was pumped back to the 165-KE powerhouse for further use (WHC 1991).

The brine pit today is empty and appears much as it did during
operations. It has a wooden cover that is in poor condition. The bottom of
the pit has subsided and the floor is broken and appears to have leaked or
drained to the soils beneath the pit. The subsidence appears to be
approximately 6 to 8 ft across. The pit is surrounded by a Tight-duty post
and yellow rope barricade. The surrounding area is cobble covered.

5.19 120-KW-6 (165-KW BRINE PIT)

The 120-KW-6, brine pit is an inactive liquid waste site that operated
from 1955 to 1970. It is located at 100-K Area coordinates NK4168 WK6740,
which is about 28 ft north of the west end of the 165-KW Building. It was
used to house salt used in the regeneration of ion exchange columns in the
water softener system of the powerhouse boilers located in the 165-KW facility
{WHC 1991).

It is a 16 by 10 by 10-ft (DOE-RL 1992b) reinforced concrete structure
that extends to 9 ft belowgrade and 1 ft abovegrade. The storage capacity of
dry-salt was 76,700 1b. - There-is -a hatch located in the center of the roof
section. A 4-ft-diameter valve pit to the south of the structure is part of
the waste unit and was used to transfer brine solutions and water to and from
the brine pit. During operations, railcars were of salt off-loaded in the pit
and water was circulated through the pit and pumped to the 165-KW powerhouse
for use. The pit (Figure 5-15) and valve pit both contain salt ‘and brine
residue (WHC 1991).
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Figure 5-15. 165-KW Brine Pit, February 1, 1994.

This site appears today much as it did during operations. The wooden
ver is in poor condition. The pit is surrounded by a light-duty post and
1low rope barricade.

5.20 126-K-1 (100-K GRAVEL PIT)

The 126-K-1 is an active solid waste site that began operations in the
1950's as a borrow pit and in the 1970's as demolition and inert material
Tandfill. It is located at 100-K Area coordinates NK4250 WK3175, which is

. .about 625 ft east of the 100-K Area perimeter fence and borders the east side

of the 118-K-1 burial ground (see Figure 5-11).

The pit was originally used to obtain fill material needed during

~construction activities_in the 100-K Area. Approximately 80% of the pit is

unused as a landfill. The remaining 20%, located in the southwest corner and
bottom, contains demolition wastes. The wastes on the bottom are covered by

~about -1 ft of ciean Ti11 material.

Wastes deposited in this pit were generated at 100-K, the Near Surface
Test Facility (NSTF) at Gable Mountain, and the Exploratory Shaft (ES) site.
The wastes consist mostly of concrete, wood, steel pipe, structural steel,

- conduit and wire. A waste disposal log is maintained by the Inactive

Facilities and Maintenance organization (landlord) (WHC 1991). A complete

- - ----copy of this log is included in Appendix D.

Today, this site appears as a large vegetation-free, gravel-covered pit.
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5.21 130-K~1 (1717-K GASOLINE STORAGE TANK)

The 130-K-1 is an inactive liquid waste site that was used from 1955 to
1972 for the storage of gasoline (Cramer 1987). The site is located adjacent
to the 1717-K Building at 100-K Area coordinates NK4150 WK5500 (WHC 1991).

The storage tank was emptied and filled with water when the facilities
were deactivated (Cramer 1987). It has been reported that soil around the
tanks may be contaminated from spillage. Although this tank may represent a
substantial source of contamination, no leaks were reported (DOE-RL 1992b).
The tank was removed July 18, 1989. No significant contamination of the soil
beneath the tank was detected and the site was backfilled with clean fill
material to match the surrounding grade.

Today, this waste site appears as a vegetation-free, gravel parking lot.

5.22 130-K-2 (1717-K WASTE OIL STORAGE TANK)

The 130-K-2 is an inactive liguid waste site that operated from 1955 to-
1972. The tank site is located at 100-K Area coordinates NK4150 WK5500 (WHC
1991), which is adjacent to the 1717-K Building. It was used to store used
motor oil generated during maintenance activities.

Reportedly, this tank was removed July 18, 1989, the same time as the
gasoline storage tank (Section 5.21). Sampling at the time indicated that no
leakage had occurred above acceptable 1imits and the site was backfilled with
clean fill material.

Today, this site appears as a vegetation-free, gravel parking lot.

5.23 130-KE-1 (105-KE EMERGENCY DIESEL OIL STORAGE TANK)

The 130-KE-1 is an inactive liquid waste site that was used from 1955 to
1971 for storing diesel fuel. It is located adjacent to the 105-KE Reactor
ventilation stack at 100-K Area coordinates NK4458 WK4407. This site, which

consists of two tanks, is also referred to as 105-KE emergency diesel fuel
tank {Cramer 1987 and WHC 1991)

Fa-ie ERR N

‘ Each tank has a 2,000-gal capacity (Cramer 1987). It has been reported
that soil around the tanks may be contaminated from spillage. ATthough these
- tanks may represent a substantial source of contamination, no leaks were

reported (DOE-RL 1992b). They were removed on October 5, 1992. An account of
the removal of these tanks can be found in Appendix D. No 0il contamination
- was found although the insulating material covering the tank exteriors had
detectable radioactive contamination and is therefore being treated as
radicactive waste. Sampling of the radioactive contamination indicates the
contamination is the same as naturally occurring contamination that produces
radon in the environment.

_..The site was backfilled with clean fill material and covered with gravel

 to match the surrounding area. Today, it appears as a vegetation-free, gravel
parking lot.
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5.24 130-KE-2 (166-KE OIL STORAGE TANK)

The 130-KE-2 is an inactive liquid waste site that was used from 1955 to
1971 for the storage of diesel fuel for the 165-KE boilers (Cramer 1987).
This site is located adjacent to the 165-KE boilerhouse at 100-K Area
coordinates NK4150 WK4870 (WHC 1991) '

The tank is an underground reinforced concrete structure 139 ft 6 in. by
93 ft 7 in. by 23 ft 7 in. deep. It is made up of two compartments with a
storage capacity of 801,400 gai. There are two day tanks with a capacity of
49,300 gal, one in each compartment (WHC 1961). Between the day tanks is a
pump room with a concrete penthouse (Figure 5-16) that has a blast resistant
door at ground level. This penthouse provides access to the pump room. The
0il was maintained in a fluid state by the use of in tank o0il heaters.

-~ _ ___ Figure 5-16._ _166-KE 0il Storage Facility.

g

The 011 was received from railcars where provisions were made to spot up

~-to four railcars. -During normal operations 0il usage was about 8,000 gal/day

(Hale 1957b).

It is unknown if this tank ever leaked. Although, there is about 24 in.
of unusable sludge inside the tank and an additional 18 in. of unusable sludge

in each of the day tanks;, which is betow the discharge Tines to the tanks

(Bovay Northwest 1991 and WHC 1961).

A 2,000-gal oil heel remains in this reinforced concrete tank and is
listed as having a possible release potential (WHC 1991).
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Today, this waste site appears much as it did during operations. There
is a metal oil storage building located at the southwest corner. The entire
storage tank is surrounded by a light-duty post and chain barricade that is
posted against access to the tank surface.

5.25 132-KE-1 (116-KE REACTOR EXHAUST STACK)

The 132-KE-1 is an inactive low-level solid waste site that was in
operation from 1955 to 1971. This site is located on the northeast side of
the 105-KE Reactor Building at 100-K Area coordinates NK4500 WK6490
(WHC 1991).

The stack had a total site area of 380 ft? with a height of 300 ft and a

-—-gdiameter of. 22--ft. .. It was decontaminated and shortened 125 ft in 1980 to

1981. ATl debris is contained in the belowground interior portion of the
stack (WHC 1991).

Following completion of the confinement project in 1960, the air was
diverted via underground reinforced concrete ducts to the 117-KE filter
building. After flowing through the filters, the air went through belowgrade
concrete ducts into the exhaust stack (WHC 1991).

Dose rates at the base of the reactor stacks prior to decontamination
efforts in 1981 were less than 1 mR/hr. General background Tevels within the
bottoms of the stacks were approximately 1,000 ¢/m with a GM probe with low-
level smearable alpha contam1nat1on present up to 130 dpm/100 cm, and
averaged about 30 dgm/IOO cm®.  Smearable beta contamination ranged from 100
to 5,000 dpm/100 cm® (Dorian and Richards, 1978).

This stack remains intact today as a 175-ft-high concrete stack. The
surrounding area is a gravel parking lot.
5.26 132-KW-1 (116-KW REACTOR EXHAUST STACK)

The 132-KW-1 stack, is an inactive solid waste site that operated from

0 1970. It is Tocated adjacent to the northeast side of the 105-KW
ing (WHC 1991).

—e

The 300-ft-high stack was shortened 125 ft during 1980-1981. A1l of the
debris generated during the shortening project were deposited to the stack
--interior. - Prior to demolition activities, -the stack was decontaminated
(WHC 1991).

Prior to 1960, the stack discharged ventilation exhausts directly to the
atmosphere. After 1950, ventilation exhausts were first routed by concrete
ducts to the 117-KW filter building and then through a second set of concrete
ducts to the stack (WHC 1991).

Dose rates at the base of the reactor stacks prior to decontamination
efforts in 1981 were less than 1 mR/hr. General background levels within the
bottoms of the stacks were approximately 1,000 c¢/m with a GM probe with low-
level smearable alpha contamination present up to 130 dpm/100 cm®, and
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averaged about 30 dgm/lOO cm®.  Smearable beta contamination ranged from 100
to 5,000 dpm/100 cm® (Dorian and Richards, 1978).

This stack remains intact today as a 175-ft-high concrete stack. The
surrounding area is a gravel parking lot.

5.27 130-KW~1 (105-KW EMERGENCY DIESEL FUEL TANK)

The 130-KW-1 is an inactive liquid waste site that was used from 1955 to
1970 for the storage of diesel fuel. The site, which consists of two storage
tanks, is located adjacent to the 105-KW Reactor ventilation stack.

Each tank had a 2,000-gal capacity. They were removed on October 22,
1992. No leaks were reported to have occurred from these tanks, although
during excavation, the site was found to be radioactively contaminated. After
the tanks were removed from the pit, they were found to be radioactively
contaminated as well. An account of the removal of these tanks can be found
in Appendix D. The site was backfilled with clean fill material and covered
with gravel to match the surrounding area. There are no analytical data on
this site (DOE-RL 1992b).

Today, this waste site appears as a vegetation-free, gravel parking lot.

5.28 130-KW-2 (166-KW OIL STORAGE TANKS)

The 130-KW-2 is an inactive nonradicactive liquid waste site that began
operation in 1955. It is Tocated adjacent to the 165-KW Building on the west
side. The tank was used to store bunker C {(No. &) fuel 0il used in the 165-KW
powerhouse facilities.

The tank is an underground reinforced concrete structure 139 ft 6 in. by
93 ft 7 in. by 23 ft 7 in. deep, which is made up of two compartments with a
storage capacity of 801,400 gal. There are two day tanks with a capacity of
49,300 gal, one in each compartment (WHC 1961). Between the day tanks is a
pump room with a concrete penthouse that has a blast resistant door at ground
level. This penthouse (Figure 5-17) provides access to the pump room. The
01l was maintained in a fluid state by in-tank oil heaters. The o0il was
received from railcars where provision was made to spot up to four railcars.
During normal operations oil usage was about 8,000 gal/day (Hale 1957b).

It is unknown if the tank ever leaked, although there is about 24 in. of
unusable sludge in the tank and an additional 18 in. of unusable sTudge in
each of the day tanks, that is below the discharge Tines to the tanks (Bovay

Inrthnct 1001 A Wur 10211
Northwest 1991 and WhHC 1301).

During August 1973, at least one truck Toad of @il (1,300 gal) was
pumped out of the tank and used by ARHCO Road and Grounds Maintenance as cover
for dirt roads. It is unknown if additional oil was used for this purpose,
but it was planned to remove an additional eight to 10 truck loads that same
year (Maguire 1973 Letter DC-0062). Another letter dated April 1976,
indicates that oil was removed by an offsite vendor for recycling (Baker 1976
Letter DC-0091).
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Figure 5-17. 166-KW 0i1 Storage Facility.

The metal oil storage building, once located on the southwest corner of
“"the site, was removed for use elsewhere. The date of removal is unknown.

This site appears today much as it did during operations. It is
surrounded by a 1ight-duty post and chain barricade and is posted against
access to the tank roof surface.

~~ 5.2 UPR-100-K-1 ~(105-KE REACTOR FUEL STORAGE BASIN LEAK)

The UPR-100-K-1 is a low-level mixed waste site that was first
discovered in 1974 when a leak was measured during modification of the 105-KE
Reactor fuel storage basin. The modification was being done to install the
recirculating cooling system with filters and heat exchangers. This site,
which is also known as UN-100-K-1, received fuel storage basin effluent that
included debris from fuel cladding failures (DOE-RL 1993 and Roeck 1990).

The 105-KE fuel storage facility was originally constructed with a
secondary seepage barrier in the form of an asphalt membrane under the basin
floor. This 2-in.-thick membrane was installed under the entire storage
basin, except for the pickup chute area, and was designed to collect leakage
in perforated pipes that lie on top of the membrane. These pipes drain to a

. sump. Two automatic pumps were installed in the sump to return any seepage
back to the basin (Roeck 1990).
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During testing conducted in 1974, a 16-day basin drawdown established a
4 gal/min seepage rate from the basin system. At least 90% of this seepage
was thought to be collected by the membrane system and sump. It was decided
to install automatic pumps to return this seepage to the basin. The other 10%
was assumed to discharge to the soil beneath the basin {Roeck 1990).

In mid February 1977, the leak volume had increased to 13.5 gal/min.
Radionuclide concentrations in the basin were decreasing at this time due to
the unusually high seepage rate. The increased seepage was determined to have
been caused by reduced basin water temperature, which caused concrete
contraction to expand existing minor cracks in the basin (Roeck 1990). The
leakage was stabilized at about 8 gal/min by raising the water basin
temperature and thus partially closing cracks in the basin floor {DOE-RL
1992b). Detailed analysis showed that no radioactivity was being released in
liquid effluents from K Area and no water was being collected in the membrane
drainage sump, therefore, all of the seepage was assumed to be going to the
ground either through or past the membrane (Roeck 1990).

In early 1979, the 105-KE pickup chute area of the 105-KE fuel storage
basin had an estimated release to the ground of more than 7.5 gal/min for an
unknown period of time (DOE-RL 1993). Eventually, an expansion joint in the
floor of the basin discharge chute was isolated by water-tight dams, which
reduced leakage to near zero (DOE-RL 1992b).

This waste site has a HRS Migration score of 53.24 (Stenner et al.
1988).

The conclusive disposition of the soil beneath the basin is determined
primarily by the plutonium concentration since all other radionuclides will
decay to releasable levels within several hundred years. The recommended
“unrestricted release Tevel by PNL for plutonium in soil is 1 to 10 pCi/gm.
The concentration in the sludge from the 105-KE basin before N fuel storage
was 3,600 pCi/gm. Based on the Tevel of plutonium in the sludge and the
assumed level in the seepage area soil, it was concluded that the soil beneath
the 105-KE basin would have to be removed for ultimate disposal. Continued
operation of the basin with seepage would not change this conclusien although
it could somewhat increase the amount of soil that would have to be removed.
This increase in volume would not significantly affect the cost of the
ultimate D&D efforts (Roeck 1990).

5.30 1607-K4 (SEPTIC TANK SYSTEMS)

i -Two septic tanks are located in the 100-KR-2 Operable Unit. Both

systems began operation in 1955 and remain active today. They are constructed
of reinforced concrete with associated drain fields. The septic tanks are
part of a series of localized installations that are not connected to either
the process or area waste sewers. Cast-iron pipes were used to conduct wastes
- to the septic tanks and 6-in. vitrified clay tiles laid with open joints
compr1sed the drain fields (Hale 1957).

They are not known to have received hazardous or radioactive wastes,
although they may have received materials associated with cleaning so]vents
and materials that were likely used in the facilities they supported.
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~ These septic systems are more completely described in Table 5-8, See
Figure 5-18 photograph for a typical 100-K Area septic tank and associated
drain field.

Table 5-8. ic Systems.

100-KR-2 Operable Unit Sept

1607-K& NK4350 Supported thel1704-|( Office Building and the 1717 Maintenance
B R Shop. The volume of wastes received in thie system is unknown
and associated | WK5690 | tuee 10s1;. . Y
drain field This septic tank appears today as a vegetation-free, cobble-
covered field surrounded by a 4-ft wooden fence.

1607-K6 NK6110 Supported the 105-KW Reactor Building, the 115-KW Gas
d jated WK4850 Recirculation Building, and the 165-XW Powerhouse. The volume
an asso.c1a € of wastes received in this system is unknown (WHC 1991).
drain field This septic tank appears today as a vegetation-free, cobble-

covered field surrounded by a 4-ft wooden fer_\_ce.

Septic Tank and Associated Drain Field.

o

~31 - UNDOCUMENTED- LIQUIB-UASTE -SITE;-WET -FISH-STUDIES - LABORATORY

A laboratory that conducted wet fish studies using effluent cooling
water reportedly operated briefly in 1964 and 1965 at 100-K Area. There was a
small "wet lab" located in the 1706-KE Building and three small outdoor basins
Tocated to the southwest of the laboratory facility.
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The Taboratory consisted of eight 5-ft-long troughs, which a mixture of
raw water and heated effliuent water was passed through. The water was
diverted from the heat exchanger pit, which is described more fully in
Section 5.33, on the 105-KE Reactor discharge pipeline. The laboratory was
planned in the event of shutdown of the F Reactor and its laboratory. The
outdoor tank facilities (Figure 5-19) also included a temporary metal building
--that was-toc be -used for- storage and -as-a warehouse-that remains at-the site to
this day (Becker 1990)}.

Although Becker (1990) states that the fish laboratories were used for a
short period, Hanford Drawing H-1-24974-KE and H-1-24997-KE indicate that
installation of the project was in 1954 and DOE-RL (1992a) reports that opera-
tions began in 1956. It is possible that fish studies were conducted at 100-K
Area from that time until 1965 either on an ongoing basis or periodically to

Figure 5-19. Fish Studies Facility - Qutside Tanks.

The facilities located within the 1706-KE Building have been completely
dismantled and removed. Today, the outside basins remain inplace. They are
surrounded by an 8-ft cyclone fence that is posted with "Radiologically
Controlled Area” warning signs. The surrounding cobble-covered area has scant
sagebrush and vegetation growing on the surface in and around the tanks.
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5.32 UNDOCUMENTED FRENCH DRAIN - EAST SIDE OF 1706-KE

In 1962-63, a Chemical Storage Facility was added to the east side of
the 1706-KE to store sodium hydroxide and sulfuric acids used for the
regeneration of ion exchange columns within the 1706-KE Building. This
addition included a small french drain located at grade and centered between
the two storage tanks (Figure 5-20).

Figure 5-20. Undocumented French Drain - East Side of 1706-KE.

The drain is constructed of an 18-in. vitrified clay pipe that is 4 ft
long and buried vertically in the ground. It extends about 3 in. abovegrade
and is filled to grade with crushed limestone (Hanford Drawing H-1-33419).
Overflow and drain pipes terminate just above the surface of the limestone
fill. It is not known if chemical additions were neutralized before disposal
to this drain, although it is assumed that they were not.

This french drain is located either directly above or near an under-
ground connecting tunnel to the 105-KE Reactor Building. At a point within
the tunnel very near the drain a white c¢rystalline material can be seen in
cracks of the tunnel ceiling. This crystalline material appears to be dry
sodium hydroxide. This would indicate that large volumes of sodium hydroxide
and or water have been disposed to this drain. A former site employee reports
~.that on several .occasions, small spills did occur during filling operations of
the tank facility.
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5.33 UNDOCUMENTED LIQUID WASTE SITE (FRENCH DRAIN)

There is a 3- to 4-ft-diameter concrete french drain located on a small
rise that is west of the 166-KW oil storage tank facility, across the small
access road, and to the rear of the 165/190 Facilities.

The drain (Figure 5-21) extends abovegrade about 1 ft and is filled to
grade with course gravel. It is surrounded by a yellow wooden barricade fence
and has no other markings of any kind. No other documentation or drawings
could be found that identify the purpose of this drain.

Figure 5-21. French Drain - West of the 166-KW Facility, February 1, 1994.

§

5.34 UNDOCUMENTED LIQUID WASTE SITE (118-K-3 FILTER CRIB)

The 118-K-3 filter crib could not be Tocated during field investigations
for this report. A fenced, high-voltage power distribution system is located
at the site described by DOE-RL (1992a). DOE-RL (1992a) further states that
the crib received liquid wastes from the 1705KE/KER Laboratory.

Discussions with present and former site employees, and investigations
using Hanford Drawings (H-1-20305, H-1-23215, and H-1-24226), indicate that
all cribbed wastes from the 1706-KE/KER facilities were disposed in the 116-
KE-2 crib described in Section 5.2. No other documentation could be found to
verify the existence of this crib.
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o —-- - 8,35 _UNDOCUMENTED HEAT EXCHANGER PIT

A heat exchanger pit (Figure 5-22) is located at 100-K Area coordinates
ooemem oo NKAGAO-WKABEA. [sputheast -corner) {Hanferd Drawing H-1-23218),-which is east of
the outdoor fish studies basins. The heat exchanger piping in this concrete-
reinforced pit provided the heated effluent to the fish studies laboratory
described in Section 5.31.

Figure 5-22. 100-KE Heat Exchanger Pit, January 1994.

The heat exchangers were part of the reactor recirculation process tube
systems controlled from within the 1706-KE facility. Effluent water in the
recirculation tubes was cooled by the heat exchangers. Provisions were made
for the drainage of these tubes to the reactor effluent system or to supply
the needs of the fish studies laboratory.

Today this site appears as a concrete pad, the structure is entirely
belowgrade. A 4-ft by 10-ft access hatch is located at the south end.
Adjacent to the access hatch, is a square inlet ventilation pipe. At the
north end, there is an exhaust vent pipe approximately 24 in. diameter. On
the west side of the pad, a 3-in. pipe extends approximately 1 ft above the
surface of the pad. It is surrounded by a 16-ft by 24-ft yellow, wooden fence
and a light-duty post and chain barricade posted with "Surface Contamination”
warning signs.
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5.36 UNDOCUMENTED SOLID WASTE SITE (VACUUM PIT)

Located adjacent to the 105-Turco (a trademark of Purex Corporation) pit
and just south of the 105-KE stack is a 10-ft-diameter vertically placed
culvert pipe that extends to about 30 ft belowgrade (Figure 5-23). In an
effort to characterize this waste site, it was opened on January 20, 1994, for
the WHC History Department by D&D representatives.

Figure 5-23. Vacuum Pit.

) It was found that the pit has a concrete bottom and contains a cy¢lone
separator (Figure 5-24), a vacuum device used to separate solids from the
vacuum air stream. Vacuum hoses exit the pit via a small concrete trench with
a steel 1id located at grade and running due west under the concrete sidewalk
and into the Turco pit. The Turco pit is a concrete access pit to the reactor
basement and contains a large stainless steel tank. This tank was used to mix
Turco decontamination solutions within the reactor facility. Just inside the
Turco pit, the vacuum hoses have been cut and sealed with duct tape and
radioactive material warning tape.

.. ... Site employees report that the cyclone separator was used during

maintenance on the reactor core or for the movement of the Ball 3X Safety
System balls. The separator was_once hooked up to a steam-powered turbine
vacuum pump that was removed shortly after shutdown of the 105-KE and 105-KW
Reactors to 100-N Area for use. The soils beneath the steam turbine were
reported to have been contaminated with radioactive materials and were covered
with about 1 ft of gravel. The steam turbine was located adjacent to the 115-
--KE Building .in..a .small graveled area-just west of the facility, between
walkways.
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Figure 5-24. Interior of Vacuum Pit Showing Cyclone Separator, January 1994.

The dose rate at the pit opening was slightly less than 2mr/hr,
suggesting a higher dose rate at the pit bottom. It is likely that the pit
__interior contains surface smearable radioactive contamination, although it is

currently posted as a "Radiation Area" and a "Confined Space."

5.37 UNDOCUMENTED FRENCH DRAIN - EAST SIDE OF 1705-KE

There is a 3-ft diameter vitrified clay pipe french drain (Figure 5-25)
located just east of the 1705-KE Water Treatment Facility. It is
approximately 1 ft above the surrounding grade with a heavy wooden cover.

A thorough search of Hanford drawings and interviews with site employees
could not provide a purpose for or use of this french drain. It is surrounded
by four light-duty posts and rope barricade and is posted with a "Confined
Space” warning sign.
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Figure 5-25. Undocumented French Drain - East side of 1705-KE.

5.38 UNDOCUMENTED FRENCH DRAIN - SOUTH SIDE OF 119-KW

East of the 105-KW Reactor Building, between the stack and the 119-KW
Exhaust Air Sample Building, there is a french drain that is erroneously
labeled as the 116-KW-1 storage basin french drain.

The french drain (Figure 5-26) reportedly received radioactive
contamination sampling effluent from the 119-KW Sample Building, which is
contaminated.

Today, this site appears as a 1-ft-diameter concrate french drain that
has been painted blue and extends approximately 6 in. above the surrounding
grade. It has a metal cover that is posted with "Confined Space" and "Surface
Contamination" warning signs.
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Figure 5-26. Undocumented French Drain - South Side of 119-KW.
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6.0 100-KR-3 OPERABLE UNIT

- ST T YT This section describes the 100-KR=3 Operablie Unit, which encompasses the
southern-most portion of the 100-K/KR Area. Its northern boundaries are
~ bounded by the 100-KR-2 Operable Unit. The southern boundary is just south of
the 100-K Area perimeter fence so as to include the sites of the 1701-K and
1728-K Buiidings. The eastern boundary forms an imaginary line from the 100-K
Area perimeter fence to the eastern boundary of the 100-KR-2 Operable Unit
such that the 128-K-1 Burning pit is included in the 100-KR-3 Operable Unit.

-~ - The operable unit encompasses 32 waste sites, 13 are included in the
Tr1 -Party Agreement (Ecology et al. 1989). These sites include the greater
part of cooling water treatment facilities for 105-KE and -KW Reactors, burn
pits, storage tank facilities, active facilities, and septic tank systems.

The relative locations of 100-KR-1, 100-KR-2, and 100-KR-3 are shown in
Appendix A.  Separate maps specific to each of the 100-K Area Operable Units
(100-KR-1, 100-KR-2, and 100-KR-3) can be found in Appendix A (A-2, A-3, and
A-4). Additional figures (A-5, A-6, and A-7) are included in Appendix A to
provide clarity for each waste type described.

, Table 6-1 identifies the sites for which a PNL HRS Migration score has
been established; not all of the waste sites located within the 100-KR-3
Operable Unit have an HRS Migration score.

Table 6-1. Hazard Ranking System Migration Score

120-KE-1 42.32
Sl 120-KE-2 - 42.32
120-KE-3 18.51
120-Ku-1 40.09
120-KW-2 40.09
128-K-1 0.00

(Stenner et al. 1988)

Each waste site is described separately in Sections 6.1 through 6.31.

6.1 120-KE-1 (183-KE FILTER WASTE FACILITY DRY WtLL)

The 120-KE-1 is an inactive nonradioactive liquid waste site that
operated from 1955 to 1971 to receive sulfuric acid sludge removed from
- swfuric.acid storage-tanks. It is located at 100-K Area coordinates NK3150
WK4500. This site is also known as the 183-KE filter water facility and 100-
KE-1 (WHC 1991).
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The dry well was 4 byé 4 by 4 ft deep with a wooden cover (WHC 1991).
Refer to Section 6.9 for a photograph of the 183-KW water treatment facility,
which is identical to the 183-KE water treatment facility.

Stenner (1988) lists the hazardous chemical inventory for this waste
site as 2.200E+002 kg of mercury. The sulfuric acid was contaminated with
mercury during the acid manufacturing process (DOE-RL 1992b).

The HRS Migration score assigned to this waste site is 42.32.

During field surveys conducted for this report, this site could not be
located. No evidence could be found to support its existence as documented by
the WHC 1991 database. Although, this waste site may be one of two other
sites are described in Section 6.2 or 6.28.

6.2 120-KE-2 (183-KE FILTER WASTE FACILITY FRENCH DRAIN)

- -~ The 120=KE=2-4s-aninactive nonradivact ive 1iquid waste site that
operated from 1955 to 1971 to receive sulfuric acid sludge removed from
sulfuric acid storage tanks. This site, which is located at 100-K Area
coordinates NK3131.5 WK4814 (Hanford Drawing H-1-25264), is also known as
100-KE-2 (WHC 1991).

This drain is an open bottomed french drain with a depth of 3 ft and a
diameter of 3 ft (Stenner et al. 1988). Hanford Drawing H-1-25264 describes
this drain as being a 3-ft diameter, 6-ft-Tong vitrified clay pipe placed
vertically in an excavation that was about 13 ft across and 11 ft deep. The
bottom 1 ft of the pipe was filled with course rock as was the bottom 5 to
6 ft of the excavation. Refer to Section 6.9 for a photograph of the 183-KW
water treatment facility, which is identical to the 183-KE water treatment
facility.

The HRS Migration score assigned to this waste site is 42.32.

This waste site appears today as a sand covered mound. The 1id appears
to have been removed and is laying nearby on the ground.

6.3 120-KE-3 (183-KE FILTER WATER FACILITY TRENCH)

The 120-KE-3 is an inactive liquid waste site that operated from 1955 to
1971 to receive sulfuric acid sludge removed from sulfuric acid storage tanks.
This site, located at 100-K Area coordinates NK4500 WK3600, is also known as
100-KE-3 (WHC 1991 and Stenner et al. 1988).

The 40 by 3 by 3-ft-deep trench was Tined with sand to allow the sludge-
water slurry to drain (Stenner et al. 1988). Refer to Section 6.9 for a
photograph of the 183-KW water treatment facility, which is identical to the
183-KE water treatment facility.

Stenner (1988) reports the hazardous chemical inventory disposed in the

trench as 700 kg of mercury. The mercury contaminated sludge was later
removed by an offsite vendor (DOE-RL 1992b).
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The 'HRS Migration score assigned to this waste site is 18.51.

Today, the trench appears as gravel covered parking lot.

6.4 120-KE-4 (183-KE1 SULFURIC ACID STORAGE TANK)

The 120-KE-4 is an inactive nonradioactive liquid waste site that was
used from 1955 to 1971 for the storage of sulfuric acid product (Cramer 1987).
This site is located on the southeast corner of the 183-KE headhouse at 100-K
Area coordinates NK3131.5 WK4759.5 (Hanford Drawing H-1-25117).

The storage tank was a horizontal, cylindrical-shaped, steel tank
supported on concrete saddles with a storage capacity of 10,109 gal (Hale
1957b). This sulfuric acid tank is apparent as shown in Section 6.9
photograph.

The supply pipe from the tank to the point of use inside the 183-KE
Building developed a gradual slow leak. Before the leak was detected, an
"~ unknown quantity of sulfuric dcid Teaked into the ground at the northeast
corner of 183-KE. Soil in the general area of the leak was neutralized. When
the tank was taken out of service, it was drained and neutralized (Cramer
1987).

£y

... _The site appears today much as it did during operations. The tank has
been disconnected from the supply lines and is currently empty.

e - £ K
V.Jd

-KE2 SULFURIC ACID STORAGE TANK)

- - The-120=KE=5-1s-an- tnactive nonradioactive-1iquid waste site that was
used from 1955 to 1971 for the storage of sulfuric acid product (Cramer 1987).
This site is located on the southeast corner of the 183-KE headhouse at 100-K
Area coordinates NK3131.5 WK4778.5 (Hanford Drawing H-1-25117).

_ The storage tank was a horizontal, cylindrical-shaped, steel tank
supported on concrete saddles with a storage capacity of 10,109 gal. When it
was taken out of service, the tank was drained and neutralized (Cramer 1987

—- - - --and Hale 1957b). This sulfuric acid tank is apparent as shown in Section 6.9
photograph.

The site today appears much as it did during operations and is currently
empty.
6.6 120-KE-6 (183-KE SODIUM DICHROMATE TANK)
~ The 120-KE-6 is an inactive nonradioactive liquid waste site that was
used from 1955 to 1971 for the storage of sodium dichromate (Cramer 1987).

This site is located on the east side of the 183-KE Building at 100-K Area
coordinates NK3194 WK4704.5 (Hanford Drawing H-1-25117).
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The tank was a vertical, cylindrical-shaped, steel storage tank, which
was mounted on a concrete base. The 20-ft-high by 19-ft-diameter tank had a
storage capacity of 42,000 gal (Hale 1957b).

Sodium dichromate was added to the process water as a corrosion
inhibitor. The chemical was metered and proportioned by a single step
" operation in the headhouse, dijuted, and injected inio the process water in
the process water pumphouse. It was transferred to the storage tank by
" pumping or by pressurizing the raiiroad tank cars with compressed air (Hale
1957b).

Although there are no documented releases, there is evidence of residual
dichromate in the soil beneath the tank and piping system from an accumulation
gf many yeaf§_of unloading and handiing of the chemical (Cramer 1987 and Bovay

northwest 1591).

The tank was emptied in 1971 and moved to the 200 Areas for use. The
base and associated piping remain inplace at 100-KE Area (Cramer 1987).
Figure 6-1 shows the sodium dichromate tank during its use.

- Figure 6-1. 100-KE Area with 183-KE Facility in Foreground, March 15, 1956.

Today, the site appears as a barren, circular concrete and soil pad
adjacent to the 183-KE Building.
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=9 3=KE BRINE PIT)

‘The 120-KE-9 is an inactive nonradioactive liquid waste site that
operated from 1955 to 1971. This site is located approximately 123 ft east of
the east end of the 183-KE water filter plant and just north of the railroad
- spur._that. serviced 183-KE at 100-K Area coordinates NK3181 WK4820 (Hanford
Drawing H-1-25117).

. The 23 by 17 by 10-ft-deep pit is an underground concrete structure

consisting of five chambers and is apparent as shown in Section 6.13
photograph. The roof of the structure is at ground level with a hatchway into
each chamber. Four of the hatchways have wooden covers, and the fifth has a
metal cover. The total site area is 391 ft? {(WHC 1991).

The pit contains salt brine and res1due. It is believed to have been
used for product material and not for disposal. The salt was used in
regenerating water softeners located within the 183-K Building. Minimal
sampling was performed and brine samples were analyzed by the Hanford
Environmental Health Foundation. Informal review of results by Sitewide
Hazardous Waste Engineering Support Unit (SHWES) indicated that the brine and
residue may be regulated as dangerous per WAC 173-303 (WHC 1991).

The brine pit appears today as it did during operations. The wooden
covers are in poor condition.

6.8 120-KW-1 (183-KW FILTER WATER FACILITY DRY WELL)

The 120-KW-1 dry well is an inactive nonradioactive liquid waste site
that operated from 1955 to 1970. The 4 by 4 by 4-ft-deep french drain is
located at 100-K Area coordinates NK3180 WK6590 (WHC 1991).

The dry well was used for the disposal of an unknown quantity of
sulfuric acid sludge that was removed from the sulfuric acid storage tanks
(Stenner et al. 1988). Sampling of the sludge indicated mercury contamination
in quantities high enough to designate it as dangerous waste (Bovay Northwest
1991). It is a registered Class IV Underground Injection Well (WHC 1991).

This waste site has a HRS Migration score of 40.09 (Stenner et al.
1988).

During field surveys conducted for this report, this site could not be
located. No evidence could be found to support its existence as documented by
- wh€-{1991) database. -Although, this waste site may be one of two other sites
described in Section 6.9 or 6.28.

6.9 120-KW-2 (183-KW FILTER WATER FACILITY FRENCH DRAIN)
The 120-KW-2 is an inactive nonradioactive liquid waste site that
operated from 1955 to 1970 to receive sulfuric acid sludge removed from

sulfuric acid storage tanks. It is located at 100-K Area coordinates NK3131.5
WK6522 (Hanford Drawing H-1-25264).
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Hanford Drawing H-1-25264 describes this drain as being a 3-ft diameter,
6-ft-long vitrified clay pipe placed vertically in an excavation that was
about 13 ft across and 11 ft deep. The bottom 1 ft of the pipe was filled
with course rock as was the bottom 5 to 6. ft of the excavation (Figure 6-2).

This unit received a portion of several thousand pounds of sulfuric acid
sludge disposed of in the 100-K Area (Bovay Northwest 1991).

It is a registered Class IV Underground Injection Well (WHC 1991).

A HRS Migration score of 40.09 has been assigned to this site (Stenner
et al. 1988).

Today, this waste site appears much as it did during operations.

Figure 6-2. 183-KW Water Facility French Drain.

6.10 120-KW-3 (183-KW SULFURIC ACID STORAGE TANK)

The 120-KW-3 is an inactive nonradioactive 1iquid waste site that

___operated from 1955 to 1970. The 10,109-gal capacity aboveground tank is

located at 100-K Area coordinates NK3131.5 WK6540.5 (Hanford Drawing H-1-
25264), which is at the southeast corner of the 183-KW headhouse (WHC 1991).
It was used for the storage of product sulfuric acid used in the treatment of
process cooling water.
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The supply pipe from the storage tank to point of use within the 183-KW
facility developed Teaks over time. These leaks deposited an unknown quantity
of sulfuric acid in the soils between the tank and the building. The tank is
now empty and the soil in the area of the known leaks was neutralized
(WHC 1991).

There were two 10,109-gal tanks (Figure 6-3), each measuring 9 ft
diameter and 20 ft long and two 20,380-gal tanks, each measuring 10-ft
diameter and 33 ft long to supply the needs of the water treatment system.
The 20,380-gal tanks are further discussed in Section 6.29.

Figure 6-3. 183-KW Water Treatment Facility.

This site appears today much as it did during operations. The supply
piping has been disconnected and the tank is empty.

6.11 120-KW-4 (183-KW2 SULFURIC ACID STORAGE TANK)

The 120-KW~4 is an inactive nonradioactive liquid waste site that
operated from 1955 to 1970. The 10,109-gal capacity aboveground tank is
located at 100-K Area coordinates NK3131.5 WK6521.5 (Hanford Drawing H-1-
25264), which is at the southeast corner of the 183-KW headhouse (WHC 1991).
It was used for the storage of product sulfuric acid used in the treatment of
process cooling water. There are no known or reported leaks of this tank or
its piping system.
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... There were two 10,109-gal.tanks -(Figure 6-3},.each-measuring 9 ft
diameter and 20 ft Tong and two 20,380-gal tanks, each measuring 10 ft
diameter and 33 ft Tong to supply the needs of the water treatment system.
The 20,380-gal tanks are further discussed in Section 6.29.

This site appears today much as it did during operations. The supply
piping has been disconnected and the tank is empty.

~ 6.12 120-KM-5_(183-K¥ SODIUM DICHROMATE STORAGE TAMK)

The 120-KW-5 is an inactive nonradiocactive liquid waste site that
operated from 1955 to 1971. It was located at 100-K Area coordinates NK3194
WK6588 (Hanford Drawing H-1-25264), which is on the east side of the 183-KW
Building. The tank was used for the storage of product sodium dichromate used
in the treatment of process cooling water (WHC 1961).

~The tank was a vertical, cylindrical-shaped, steel storage tank which
~was mounted on a concrete base. The 20-ft-high by 19-ft-diameter tank had a
storage capacity of 42,000 gal (Hale 1957b).

Sodium dichromate was added to the process water as a corrosion
inhibitor. The chemical was metered and proportioned by a single step
operation in the headhouse, diluted, and injected into the process water in
the process water pumphouse. It was transferred to the storage tank by
pumping or by pressurizing the railroad tank cars with compressed air (Hale
1957b).

Although there are no documented releases; there is evidence of residual
dichromate in the soil beneath the tank and piping system from an accumulation
of many years of unloading and handling of the chemical (Cramer 1987 and Bovay
Northwest 1991).

The tank was emptied and removed to the 200 Areas in 1970 for use. The
base and associated piping remain inpiace (Cramer 1987). Refer to Figure 6-1
for a photograph of the sodium dichromate tank during its use. :

The site appears today as a barren, concrete and soil circular pad
adjacent to the 183-KW Building.

6.13 120-KW-7 (183-KW BRINE PIT)

The 120-KW-7 is an inactive nonradioactive liquid waste site that
operated from 1955 to 1970. It is located at 100-K Area coordinates NK3181
WK6480 (Hanford Drawing H-1-25264), which is about 123 ft east of 183-KW water
filter plant and just north of the railroad spur to the 183-KW Building
(WHC 1991). The 23 by 17 by 10-ft-deep underground reinforced concrete
structure was used for storage of salt and brine solutions used to regenerate
water softeners (WHC 1991).
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The structure, which is apparent in Figure 6-4, contains five chambers,
four of which have wooden hatches, the fifth has a metal cover. The roof of
the structure is a ground level. Informal review of results by SHWES

indicated that the brine and residue may be regulated as dangerous per WAC
173-303 (WHC 1991).

Today, the tanks remain full of salt cake and water. The wooden covers
are in poor condition.

Figure 6-4. 183-KW Water Treatment Facility.

6.14 126-KE-2 (183-KE LIQUID ALUM STORAGE TANK NO. 2)

The 120-KE-2 is an inactive nonhazardous/nonradiocactive liquid waste
site that was used from 1955 to 1971 for the storage of liquid alum (Cramer
1987). This site is located at the 183.1 headhouse (water treatment facility)
at 100-K Area coordinates NK3146 WK4587.5 (Hanford Drawing H-1-25117).

The vertical, steel storage tank is cylindrical in shape mou
.concrete base. It .is 40 ft diameter and 20.ft high with.a storage

nted on
canari
188,000 gal (UNI-2780). Refer to Figure 6-3. Y

ana
L3

a
ty of

Alum was used in the water treatment process as a coagulant. Alum
feeding and proportioning was a single step operation; suction for the
proportioning pump was taken directly from the storage tank and discharge was
directly into the raw water line. The alum proportioning pump was paced by
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the flow of raw water in its 36-in. raw water _Tine and was sized to feed at a
maximum rate of 30 ppm at a flow of 32,000 gpm in that line (Hale 1957b).

Today, this waste site appears much as it did during operations.

6.15 126-KE-3 (183-KE LIQUID ALUM STORAGE TANK NO. 1)

The 126-KE-3 is an active nonhazardous/nonradioactive 1iquid waste site
that began operation in 1955 for the storage of liquid alum (Cramer 1987).
This site is located at 100-K Area coordinates NK3146 WK4560 (Hanford Drawing
H-1-25117).

The vertical, steel storage tank is cylindrical in shape mounted on a
concrete base. It is 40 ft diameter and 20 ft high with a storage capacity of
188,000 gal (UNI-2780). See Figure 6-3.

Alum was used in the water treatment process as a coagulant. Alum
feeding and proportioning was a single step operation; suction for the
proportioning pump was taken directly from the storage tank and discharge was
directly into the raw water line. The alum proportioning pump was paced by
the flow of raw water in its 36-in. raw water line and was sized to feed at a
maximum rate of 30 ppm at a flow of 32,000 gpm in that line (Hale 1957b).

The waste site appears much today as it did during operations. It is
still in use for the storage of Tiquid Alum that is used for water treatment
in the 100-K Areas.

6.16 128-K-1 (100-K BURNING PIT)

The 128-K-1 is an inactive solid waste site that operated from 1955 to
1971. The 100 by 100 by 10-ft-deep site is located at 100-K Area coordinates
NK3500 WK3500 (WHC 1991). It was used for the disposal of nonradioactive
combustible materials such as paint waste, office waste, and chemical solvents
(Stenner et al. 1988).

This site has a HRS Migration score of 0.00 (Stenner et al. 1988).

The site has been backfilled to the surrounding grade with clean fill
material. Currently, there is a large pile of compacted tumble weeds
collected from sites around the 100-K Area near the site.

6.17 128-K-2 (100-K CONSTRUCTION DUMP)

The 128-K-2 is an inactive nonvradiocactive solid waste site located

- -approximately 1/4 mile southwest of the K Area perimeter fence along the 01d
“Hanford Irrigation Project Canal at 100-K Area coordinates NK5000 WK9000
(WHC 1991).

WHC (1991) cites a total site area of the construction dump (Figure 6-5)
as 75,000 ft2. The 800 by 280-ft burning pit has not been covered with fill.
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Figure 6-5. 100-K Construction Dump, January 1994.

A wide variety of trash is exposed on the surface. There is evidence of
burning in many places. Most of the material on the surface is scrap metal
and glass. Office waste, paint, solvents, laboratory waste have also been
found. The area is also covered with nonfriable and friable asbestos
(WHC 1991). The construction dump is frequented by area deer. A close
observation of Figure 6-6 shows two deer inside the construction dump site
boundary.
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Figure 6-6. 100-K Construction Dump, January 1994.

Today, the site appears as a large depression covered by natural grasses
and vegetation surrounded by a light-duty post and single chain fence. The
area is posted with asbestos warning signs.

6.18 130-K-3 (182-K EMERGENCY DIESEL OIL STORAGE TANK)

The 130-K-3 tanks are an inactive liquid waste site that operated from
1955 to 1971. They were located at 100-K Area coordinates NK4120 WK5040
(WHC 1991), which is just north of the 182-K Building.

The site consisted of two 6-ft-diameter 33-ft-long underground tanks
with a capacity of 17,498 gal. They were used for the storage of diesel fuel
used in the operation of three diesel emergency cooling water pumps located in
the 182-K Building.

Site employees report that the tanks were removed in 1993 and that the
site was backfilled with clean fi1l material. Evidence at the site confirms
that the tanks have been removed.

Currently, the earth berm that covered the tanks is gone and piping
through the foundation wall remains exposed. This exposed piping has leaked a

~small quantity of fuel oil onto absorbent materials and the soil beneath the
- expesed- pipe-ends-(Figure 6-7).
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Figure 6-7. 182-K Emergency Diesel 0il Storage Tank, December 1993.

6.19 600-4 (HOWITZER SITE)

The 600-4 Howitzer site is an inactive solid waste site. It is unknown
when the site was operational and it is not identified in the most current
information provided to WHC the U.S. Army history files. It is located about
300 yd south of Route 1. The access road to the site leaves Route 1 at a
survey mile marker about 1/4 mi west of the railroad crossing between 100-K
and 100-B Areas. The remnants of two small water towers are also found at the
site.

The site covers an area of about 15 to 20 acres. It includes remnants
of a garbage trench, military tent city, and gun emplacements (WHC 1991).

Various types of solid wastes litter much of the area and consist of
food containers (cans), ammo crates (confirmed empty), 5-gal oil and gas cans,
wooden railroad ties and other wooden debris, and two coal piles (Figure 6-8)
about 20 ft diameter. A 5-gal drum was located that is partially buried and
the bottom perforated to make a french drain, which was identified by a site

employee as a field latrine (WHC 1991).

The site includes earth mounds topped with wooden decks, presumably
these structures are lookout platforms that surround the site. One of these
lookout platforms, on the south side of the site, is on top of what appears to
be soils removed from the trench that transverses the site. This platform
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indicates that the site was emplaced after the trench was dug and would
account for the trench being backfilled at the center of the site.

Figure 6-8. Howitzer Site, Coal Pile Area, December, 1993.

There are also at least three large bunkers located within the area.
The bunkers are wooden structures with earthen berms surrounding the sides.

The wooden roofs, made up of 8-in. by 8-in. beams, have collapsed into the
structures (Figure 6-9).

South of the site, off the terrace edge, is a large borrow pit area that
includes a wooden loading ramp and garbage dump. Solid wastes evident at the
site included food cans, newspaper, wood, metals, tires, glass, dry cell
batteries, transite siding materials, and roofing materials.

A newspaper found in the trash material indicated that the site was
active in the mid-1950's. A former site employee confirmed the existence of

military presence during construction and for a period after operations began
at 100-K Area.
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Figure 6-9. Howitzer Site, Collapsed Structure, December 1993.

A trench that traverses the site from northwest to southwest may have
been a temporary water supply pipeline that ran from the pre-Hanford Allard
pumping station to the 200 North Area and the Central Electrical Control
Station located at 200 North Area. The entire length of this trench was
traced for this report and was found to begin just south of the Allard Pumping
Station and terminate at the 200 North Area. Remnants of a pumping station

-~rematn-at -the summit-of the Gable Mountain ridge south of 100-K Area. It

appears that, for the most part, the pipe was removed from the trench;
probably when it was replaced by the export water 1ine that is in use today.

Y -~ 4 - fINN_K PAMSTIMINTTINAR FAURNKIE ANTAY
’75 .”210 ”"600‘29" LAVUEA LURDIRULELIUN LATUVRNN AREA)

The 600-29 construction area is an inactive solid waste site that
operated from 1952 to 1954 (WHC 1991). Some areas appear to have been used
much later, such as the enclosure described in this section. It is located at
the center of SE 1/4 of Section 6, approximately 1,000 ft south/southwest of

-—-the sonthwest corner of the 100-K Area perimeter fence (WHC 1991).

The 2,000 by 1,000-ft site is about 46 acres and contains an abandoned

dumping area, waste burning area, and several rectangular depressions
{WHC 1991).
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The site was used as the construction laydown area for the construction
of 105-KE. Discolored soil and suppressed vegetation indicate that there is
potential for hazardous materials in the soils (WHC 1991).

Approximately 100 yd south of the fence, halfway between the road that
follows the railroad tracks and small access road that runs parallel to the
exclusion area fence, is another area that looks like a burn site or a
chemical dumping site. Rubber hoses, rebar, electrical wiring, concrete, and
other debris are evident on the surface.

There are at least eight burn spots, approximately 30 ft by 30 ft, in
the area. They are easy to distinguish from the surrounding grade as there is
no vegetation (Figure 6-10). Some of the stones in these burn areas appear to
be contaminated with some sort of chemical that left a yellow-green residue
similar to sulfuric acid stains.

South of the perimeter fence, just outside the entrance to 100-K Area to
the east, is a concrete foundation and paved area that once was a fire station
(Figure 6-11).

Figure 6-10. 100-K Construction Laydown Area Burn Spots, January, 1994,
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Figure 6-11. Fire Station Foundation, January 1994.

Approximately 50 yd south of 100-KE, outside the perimeter fence at an
area halfway between the 100-K Area access gate and the 183-KE water treatment
== -- - - facility, there is a 2=in, pipe extending a few feet from the surface
(Figure 6-12). Earlier photographs (6449-4) show a small structure at the
site. It is thought that this pipe is a water supply pipeline.

There is another 2-in. pipe protruding from the surface approximately
150 yd southwest of 183-KW outside the perimeter fence (Figure 6-13). It is
) also thought to be a water supply pipe. The area is disrupted by heavy
- - —-—equipment-—and the pipe appears to have been torn out of the ground.

Approximately 100 yd south of 183-KW, outside the perimeter fence, is a
construction building foundation and fenced materials enclosure (Figure 6-14).

~im -....Jhere is a Tlarge pit, approximately 400 yd southeast of the southeast
corner of the 100-K Area perimeter fence, that contains demolition wastes.
The area is located near a marker, designated as N3000 W8000, surrounded by a
=7 - --smafl 4 X § X 4-ft wooden fence. Figure 6-15 shows this site with the marker
in the background.
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Figure 6-12. 2-Inch Pipe in Construction Laydown Area, December 1933.

Figure 6-13. Construction Laydown Area Southwest of 183-KW.
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. Figure 6-14. Building Foundation and Fenced Materials Enclosure.

Figure 6-15. Demolition Pit, December 1993.
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6.21 1607-K (SEPTIC TANK SYSTEMS)

Four septic tanks are located in the 100-KR-3 Operable Unit. They are
both active and inactive systems constructed of reinforced concrete with
associated drain fields. Cast iron pipes were used to conduct wastes to the
septic tanks and 6-in. vitrified clay tiles laid with open joints comprised
the drain fields (Hale 1957b). They are not known to have received hazardous
or radioactive wastes, although they may have received materials associated
with cleaning solvents and materials that were likely used in the facilities
they supported. These septic systems are more completely described in Table
6-2. Refer to Figure 5-18 for a typical photograph.

Table 6-2. 100-KR-3 Operable Unit Septic Systems.

1607-K1 Supported 1701-K Badgehouse, 1720-K Patrot Change Room and
T NK2900 Offices, and 1721-K Trailer. This active since 1955 system
and associated WK5900 receives an estimated flowrate of 525 gal/d (WHC 1991).

‘| This site appears today as a vegetation-free, cobble-covered
field surrounded by a 4-ft wooden fence.

drain field

1607-K2 Supported the 183-KE Water Treatment Plant. This active since
: NK3240 1955 system receives an estimated 350 gal/d (WHC 1991).
and associated WK4780 This site appears today as a vegetation-free, cobble-covered
drain field field surrounded by a 4-ft wooden fence.
1607-K3 Supported 183-KW Water Treatment Plant. It is currently
- NK3208 inactive and operated from 1955 to 1970. The volume of wWastes

and associated received in this system are unknown (WHC 1991),
drain field WK6705 This site appears today as a vegetation-free, cobble-covered
field surrounded by s 4 ft wooden fence.

1607-K5 Supported 1706-KER Flow Laboratery, 1706-K Water Treatment

. Laboratory, 165-KE Powerhouse, 105-KE Reactor Building, and

and associated NK4400 the 115-KE Gas Recirculation System. The estimated flowrate
drain field WK3730 was 700 gal/d (WHC 1991).

This site appears today as a vegetation-free, cobble-covered
field surrounded by a &-ft wooden fence.

- —6.22 —UNDOCUMENTED SODIUM SILICATE STORAGE TANK SITE

Two sodium silicate storage tank sites are located at both the 183-KF
-.and_-KW water treatment plants. These tanks, which were directly south of the
183 Buildings and adjacent to the sulfuric acid tanks, were located at 100-K

Area coordinates NK3131 WK4680 and NK3131 WK4725 at 100-KE and at NK3131
WK6620 and NK3131 WK6605 at 100-KW prior to removal. These 30-ft diameter
vertical tanks had a capacity of 104,400 gal each (Hale 1957b and Hanford
Drawing H-1-25264).

Sodium silicate was used as an aid in coagulation in raw river water at
times of high turbidity. Originally the sodium silicate was purchased and
- stored in liguid form, later the tanks were removed and it was purchased and
stored in bagged dry powder form. The sodium silicate was activated by the
addition of sulfuric acid. This mixing was performed in Targe tanks
constructed for the purpose within the 183-Water Treatment Buildings. From
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the tanks it was metered and injected into the supply headers to the
flocculation basins north of the facility. These tanks are apparent in
Figure 6-1.

After the storage tanks were removed, the west tank base at both the
183-KE and -KW water treatment plants were converted and reused as a base for
the present bauxite storage tower and transfer system.

6.23 UNDOCUMENTED CAUSTIC SODA STORAGE TANK SITE

A caustic soda storage tanks (sodium hydroxide) was situated adjacent to
the sodium dichromate tanks, just east of the 183 Buildings in both the 105-KE

...and_105-KW Reactor areas. ..Located at..100-K .Area.coordinates.NK3197 WK4742 in

the 105-KE Reactor area and at 100-K Area coordinates NK3197 WK6650 in the
105-KW Reactor area, these vertical 25 ft 6 in. diameter aboveground tanks had
a capacity of 76,000 gal each (Hale 1957b}. Adjacent to the caustic tanks
were the neutralization pits described in Section 6.25. These tanks are still
apparent in Figure 6-1.

Sodium hydroxide was used to regenerate the ion exchange columns in the
water softener system and for maintaining a neutral pH of the reactor cooling
water. It was most likely the neutralizing agent for excess or spilled
sulfuric acid was also used extensively in the 183 facilities.

Spills may have occurred near the tank and/or piping system may have

- developed leaks over time.  If leaks or spills did occur it is 1ikely that the

soils beneath and around the tank base are contaminated with sodium hydroxide.

It is unknown when the tanks were removed or the disposition of the
tanks at this time.

6.24 UNDOCUMENTED 100-KW LIQUID ALUM STORAGE TANKS

There are two 1iquid alum storage tanks located in 100-KW at 100-K Area
coordinates NK3146 WK6705 and NK3146 WK6685, which is directly south of the
183-KW Building. The vertical, steel storage tanks are cylindrical in shape
mounted on a concrete base. They are 40 ft diameter and 20 ft high with a
storage capacity of 188,000 gal each (UNI-2780).

Alum was used in the water treatment process as a coagulant. Alum
feeding and proportioning was a single step operation; suction for the
proportioning pump was taken directly from the storage tank and discharge was
directly into the raw water 1ine. The alum proportioning pump was paced by

- _the flow of raw water in its 36-in. raw water line and was sized to feed at a
maximum rate of 30 ppm at a flow of 32,000 gpm (Main 1957).

On October 1, 1979, these tanks began use for the storage of diesel
fuels (Goodenow 1979, letter). At some time prior to 1990, the use of the
tanks for diesel fuels was discontinued. The tanks were drained and cleaned.
In Tate 1990 or early 1991, the tanks were used for the storage of purge water
generated and collected from Hanford Site characterization wells. The tanks
were reportedly used for the storage of this purge water for about 2 months
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until the completion of the modular purge water stofsge facilities in the 600
Area.

Today, these waste sites appear much as they did during operations.
6.25 UNDOCUMENTED CAUSTIC NEUTRALIZATION PITS

.~ There is a caustic neutralization pit approximately 5 ft southeast of
the caustic soda tank in each of the water treatment plants. The 100-K Area
coordinates for these pits are NK3184 WK4761 (KE) and NK3184 WK6532 (KW).

These 6-ft 4-in. by 8-ft 4-in. by 3-ft-deep brick-Tined concrete boxes
with wooden covers drained into the process sewer. Presumably, the pits were
used to dispose of overflow and transfer wastes after neutralization to the
process sewer system. The pits were constructed in such a way that small
volumes of waste chemicals could be held up in a brick-1ined compartment for
neutralization and then flushed to a larger compartment within the structure,
which then drained to the process sewer (Hanford Drawing H-1-25563).

These sites appear today much as they did during operations. The
caustic pit at 100-KE has been covered to grade with gravel.

6.26 UNDOCUMENTED ACID NEUTRALIZATION PITS

There is an acid neutralization pit situated approximately 8 ft
southwest of the sulfuric acid tank no. 1 in each of the water treatment
plants. The 100-K Area coordinates for these pits are NK3131 WK4751.5 in
100-KE and NK3131 WK6548 in 100-KW.

These 8-ft 4-in. by 6-ft 4-in. by 3-ft-deep brick-lined concrete boxes
drained into the process sewer. Presumably, the pits were used to dispose of
overflow and transfer wastes after neutralization to the process sewer system.
The pits were constructed in such a way that small volumes of waste chemicals
could be held up in a brick-lined compartment for neutralization and then
ftushed to a larger compartment within the structure, which then drained to

-the-process- sewer- {Hanford Drawing H-1-28B82).

From the physical description in a letter from J. J. Dorian to
B. W. Mathis, dated November 4, 1985, it is apparent that these pits (Figure
..6-16) were used for the disposal of sulfuric acid sludge from sulfuric acid
tanks Tocated nearby. Sampling performed using the EP Toxicity Test yielded
the following:

Table 6-3. als (ppm)

Concentration of Inorganic Hazardous Materi

KE dry-well | 70,03 71 0.99 ] <0.00¢ . 0: 0. <0.01
sludge
"KW dry-weTi 770.005 [[13.8 | <0.002 ] 0.037 | 0.026 0.387 0.05 0.010
sludge

0.032

(Dorian 1985 Letter DC-0
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Today, these pits appear much as they did during operations. They are
posted with "Confined Space" and "Caution, Acid" warning signs. The wooden
covers are in poor condition.

Figure 6-16. Undocumented 100-KW Acid Neutralization Pit.

6.27 UNDOCUMENTED ACID NEUTRALIZATION PITS

There is an acid neutralization pit located adjacent to the west outside
wall of the 183 Buildings and just north of the Chlorine Storage Buildings at
each of the 183-KE and -KW water treatment plants.

These 8-ft 4-in. by 6-ft 4-in. brick-lined concrete boxes drained into
the process sewer and were used to dispose of overflow and transfer wastes
from a nearby sulfuric acid storage tank system located on the roof of the 183
Buildings. The pits were deeper than the other acid neutralization pits
located near the sulfuric acid tanks. They appeared to be about 5 ft deep and
backfilled with crushed limestone to neutralize acid additions.

The drain pipes entered the pit about 2 ft belowgrade and emptied into a
3-ft-diameter vitrified clay pipe, placed vertically in the limestone chips,
and filled with limestone chips. It appears that the vitrified clay pipe was

————gither cut or intentionally broken at the top to allow acid solutions to
overflow to the interior of the pit.
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These pits appear today'ﬁuch as they did duriﬁg operations. The wooden
covers are in poor condition.

6.28 UNDOCUMENTED ACID NEUTRALIZATION PITS AND DRY WELLS

.. .. . Hanford Drawing H-1-71837 indicates that a new french drain was
installed at both 183-KE and 183-KW Buildings in 1970. Both of these french
drains were to be located directly west of the alum storage tanks and south of

the southwest corner of the chlorine storage buildings.

They were constructed by excavating a pit 15 ft deep with a bottom
dimension of about 5 ft diameter. About 7 ft of 3- to 5-in. aggregate was
backfilled into the pit and a 30-in. diameter, 8-ft-long vitrified clay pipe
was placed vertically in the center of the excavation. An additional 4 ft of
aggregate was placed around the pipe exterior and about 5 ft of limestone
chips added to the pipe interior. A 2-in. schedule 80 PVC pipe enters through
- the side 3-ft-6-in. belowgrade.-- This-pipe is an overflow and drain line for
the day use acid tank Tocated on the roof of the 183 facilities. The pit was
then backfilled to grade with clean fill material. Each drain has a 1/4-in.
steel plate cover that has four 1-in. vent holes (Figure 6-17).

Figure 6-17. Acid Neutralization Pit Overflow French Drain.

The french drain is apparent at the 183-KE site, but there is no
evidence of the drain at the 183-KW site.

6-24



o, WHC_SN_FN_TT_-22Q Doy N
AT JWTLNT 1 ET vy BGY,e ¥

6.29 UNDOCUMENTED SULFURIC ACID TANKS

There were two additional sulfuric acid tanks at each of the 183-KE and
-KW water treatment plants that were located adjacent and to the east of the

original tanks.

L)

. These tanks were 10 ft diameter and 33 ft long. The storage capacity of

each tank was 20,380 gal. Refer to Figure 6-3.

The french drain described in Sections 6.2 and 6.9 of this report was
located between the two sets of acid storage tanks. It is not known when the
tanks were installed, but they appear in photographs taken in March, 1962. It
is also unknown when the tanks were removed or their disposition. The tank
bases and piping remains inplace at both 183 facilities.

6.30 UNDOCUMENTED BAUXITE TANKS

A Bauxite storage (Figures 6-18 and 6-19) tank was constructed on the
site of each of the former number 1 sodium silicate tanks at 100-K Area
coordinates NK3131 WK4680 in 100-KE and NK3131 WK6620 in 100-KW (H-1-25117).

Bauxite Tanks During Construction and Operation in 1966.
Figure 6-18. Bauxite Tank, August 2_5, 1966, Figure 6-19. Bauxite Tank, October 25
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The tanks appear today as they did during ope;ations. They appear to
have been emptied, although dry bauxite powder can be seen through a
plexiglass cover indicating that no additional clean-up was performed.

6.31 UNDOCUMENTED SOLID WASTE SITE (PAVED AREA AND COLLAPSED STRUCTURE)

A large asphalt, paved area is located to the west of the 100-K Area,
near the Allard Pumping Station and to the south of the 128-K-2 (100-K
Construction Dump).

Adjacent to and to the east of this paved area is a collapsed wooden
--structure {(Figure 6-20). The purpose of the paved area and the wooden
structure is unknown at this time. A little further to the east, about 50 yd,
is a farm waste dump (Figure 6-21).

Figure 6-20. Undocumented Paved Area and Collapsed Structure, December 1993.
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Figure 6-21. Undocumented Farm Waste Site - West of 100-K Area.

-— 6,32 UNDOCUMENTED SOLID WASTE SITE - WEST OF 183-KE WATER TREATMENT FACILITY

In the early 1980's, a large open area west of the 183-KE water
treatment facility, between the road and the railroad tracks to the 183-KE
facility, was used as a sandblasting site for cleaning excess steel components
removed from the 183-KE settling basins prior to being sold as scrap metal.

As a result of this sandblasting, an area approximately 50 yd by 30 yd
is covered with red garnet sandblasting material (Figure 6-22).
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Figure 6-22. Undocumented Solid Waste Site - Sandblasting Area.
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7.0 OTHER 100-K AREA BUILDINGS, FACILITIES, AND STRUCTURES

Table 7-1 provides descriptions of 100-K Area buildings, facilities, and
structures not previously mentioned in this document. Some of these
facilities may be important from a waste standpoint. Mobile office trailers
and other temporary construction buildings have not been included.

Table 7-1. Other 100-K Buildings, Facilities, and Structures.
sheet 1 of 3

GAS STORAGE FACILITY. These facilities are outdoor gas storage areas consisting of a

110-KE number of 24 ft diameter X 80 ft long, high-pressure helium tanks, and four large
an diameter tanks used for €0,y The gas storage facility was served by a railroad spur and
oo CBEE i had eauipment. for. ifansferfing_gas at high_ pressure._ The 118 faciiities were the
110-KW receiving and storage areas at the 115 Buildings for the reactor graphite cooling media
gas.

i GAS RECIRCULATION BUILDING. These buildings are 20 ft abovegrade, 20 ft belowgrade,
113 ft in length, and 34 ft wide. The building walls are constructed of concrete block

115-KE and reinforced concrete. The roof is constructed with precast concrete slabs with
composition surface. The equipment is inplace, such as the gas dryer towers,
@l heaters/coolers, condensers, filters, mmns silica-gel drying beds, heating and

115-KW ventilation systems, piping and duct work. The 115-KW Building includes a bay that
contains the spindie type helium storage tanks as well as a gas unloading room. Both
buildings are contaminated.

EXHAUST FILTER BUILDING. These bujldings are below-grade bermed (earth and 4gunite)

117-KE structures with large steel hatch covers that serve as the roof. Walls are constructed
and of reinforced concrete with earth and gunite bermed barrier. The roofs are steel frame
with large steel hatch covers. The buildings are each 8 ft abovegrade, 27 ft

= - 117-KW - [i-betougrade, 57 ft in tength and 37 ft in width. -The equipment remains inplace in a
deactivated status and the buildings are contaminated.

o - 119-KE EXHAUST AIR SAMPLE BUILDING. These buildings are smatl pre-engineered metal buildings
placed on concrete slab floor foundations. The equipment has been removed.

POWER BUILDING. These buildings are both single-story concrete structures with

reinforced concrete floors, walls, and poured roofs with built-up asphalt and gravel
Sy - - - - - --—e-surfacings They -each-consisted of three parts: (1) the pumproom and valve pit with
steel grating floor providing work areas; (2) the electrical area consisting of tuwo

165-KE concrete floors; and (35 the ail fired steam plant and control room. They each have
N approximately 52,800 ft° of space.
aind ” o
165-KW 165-KE status: A portion of the equipment in 165-KE is in service. The remainder of
the building is in standby status.
165-KW status: Boardman Naval Depot has removed air compressors and receivers in 165-
KW. Most of the asbestos lagging has been removed. Cleanup of the
remaining asbestos and of asbestos already removed remains to be
completed.
166-KE OIL STORAGE FACILITY. These buildings each consist of two underground concrete storage
- : bunkers that are 44 ft wide by 116 ft long by 21 ft deep having a nominal capacity of
and 800,000 gal, two day tanks of 49,300 gal capacity each, and a pumproom. The equipment
e vl 186=KW. _ Il is in use for the 100-N Area_reserve Bunker C oil storage.
AND AKE

CROSSTIE TUNNEL BUILDING. This facility measures 10 ft by 10 ft and was a concrete
167-K _ll_structure_ that js_the midway. ventilation and entrv shaft for_the 300-KF/KW crosstie
tunnel and was used as such.
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Table 7-1. Other 100-K Buildings, Facilities, and Structures.

sheet 2 of 3

181-KE
and
181-KW

RIVER PUMPHOUSE. These structures are open air, reinforced 62 ft X 72 ft concrete pads
at ground level with sub-surface pump wells. Electrically driven deep well pumps are
mounted on the pad and are controlled remotely from the 1653-KE Building control room.
Each structure includes a guard tower.

181-KE status: Two submersible pumps are in use for water supply to the 105-KE and
105-kW fuel storage facilities. The balance of the eguipment has been
deactivated.

181-KW status: One submersible pump is maintained in an operable status as a backup
pump for the emergency raw water supply.

182-K

EHERGENCY WATER RESERVOIR AND PUMPHOUSE. This facility, totaling approximately 2,610

ft=, is a steel frame structure with concrete foundation and floors, transite walls, and
roof of insulated steel decking with built-up tar and gravel surfacing. The building
houses diesel engine driven pumping gear and associated equipment for emergency reactor
cooling. Water could be pumped from either the 100-KE or -KW clearwells to either of
the reactors.

'190-KE
_and
190-KW

PROCESS WATER PUMPHOUSE: These structures are single-story buildings with concrete
basements, reinforced concrete floors, and structural steel and corrugated transite
walls. ~The roofs are corrugated cement transite on steel girders with 2-in. foam glass
fnsulatiog and asphalt gravel built-up surface. Both buildings have approximately
47,634 ft° of space and housed process and service water pumps, and ventilation
equipment.

190-KE status: This pump station was used as a shop. The service water pumwps are in
operation. The balance of the equipment has been removed and excessed.
A new roof was installed in 1982.

190-KW status: The equipment has been deactivated. $ix oil pumps and two oil
centrifuges were removed.

1701-K

BADGEHOUSE. This unoccupied facility is a single-story concrete and steel frame
structure Wwith corrugated transite walls, concrete foundation and floor, and flat pre-
fabricated cement board roof with built-up asphalt and gravel surfacing. This facility
adjoins the 1720-K Building and shares a common wail.

1701-KA

BADGEHOUSE. This facility is a single-story concrete and steel frame structure with
concrete block walls and a concrete foundation. It was refurbished in April 1983, for a
Rockwell Patrol Badgehouse for the 100-K exclusion area entrance.

- 1705-KE

PILOT PLAN 1--T.%s-%ﬁ-a"concrete-b{eck structure that is sttached to 165-KE. It has
approximately 552 ft° of space and is in a deactivated status.

1706-KE

REACTOR LOOP CORROSION TESTING FACILITY: This building is a concrete and steel frame
structure located at the southwest corner of the 105-KE Reactor. 1t is 100 ft long
(east-west), 56 ft wide and 16 ft high for an approximate square footage of 11,200. The
structure has corrugated transite siding, and concrete floors. The ground floor walls
are concrete block and the upper levels are of transite siding. There is a flat roof
with built-up asphalt and gravel surfacing over cement board and 1/4-in. steel plate.
It has a full basement with half sub-basement. Oemineralized water from this facility
supplies 105-KE and -KW fuel storage basins. A new roof was installed in 1980.
Portions of this building are contaminated.

1706-KEL

CODLANT SYSTEM DEVELOPMENT LABORATORY: “This structure, located at the southwest corner

of the 105-KE Reactor, is a 2,700 ft~ laboratory building that adjoins the 1706-KER
Building. Laboratory equipment is in service. The building was rented to PNL prior to
use by UNC Chemical and Waste Treatment Technology and is contaminated.

1706-KER

REACTOR LOOP CORRDSION TESTING FACILITY: This facility, located adjacent to the west
wall of the 105-KE Reacﬁor, is a single-story concrete and steel frame structure with
approximately 11,355 ft“ of space. It has corrugated transite siding, concrete floors,
and a flat roof with built-up asphalt and gravel surfacing over cement board and 1/4-in.
steel plate. The building contains four shielded cells belowgrade, each housing the
water treatment, heat exchanger, pumping, and remote instrument equipment for each of
the four in-reactor loops. The facility is being used in support of N Reactor
Operations and is contaminated.
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Table 7-1.

Other 100-K Buildings, Facilities, and Structures.
sheet 3 of 3

2

WAREHOUSE: These structures are each 800 ft“ sheetmetal "butler" buildings with
1713-KER concrete floors and footings.
and 1713-KER status: This building has miscellaneous equipment stored in it and is in fair
1713 KW condition.
1713-KW status: This building is used as an oil house and is in good condition.
_qm1A-we - JE-OIL STORAGE FACILITY: This structure is a 192 £t2 sheetmetal "butler” building on a
171% RL concrete foundation.
and e
1714 KW 1714-KE status: The building is being used for storage and a work area.
1714-KW status: The building is used for electrical equipment storage.
MAINTENANCE SHOP. This facility is a single-story concrete and steel frame structure
1717-K With corrugated transite siding, a concrete foundation and floor, and a flat pre-
fabricated Cemesto r\mf2 The roof is built-up asphalt and gravel surfacing. It has
approximately 10,800 ft™ of space.
ADMINISTRATIVE OFFICE. This facility is a single-story concrete and steel frame
structure with corrugated transite siding and a concrete foundation and floor. It has a
Cemesto braid on concrete slab reof,with built-up asphatt and gravel surfacing. This
1720-K building has approximately 6,200 ft“ of space and shares a common wall with the 1701-K
-« -= - -}l Badgehouse. Portions of this building were occupied by Rockwell (GTE} for the telephone
exchange and for the vidaguard. The building provided office and laboratory space for
several UNC Nuclear Industries organizations.
- IODINE MONITORING: This building is a 164-ft2 building of corrugated transite. It
1908-KE currently contains instruments and sampling systems for recording flow, temperature, and

collecting samples at the 004 outfall.
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Drainage Sewer Plan

Drainage Sewer Profiles - East

Process Sewer Qutfall Plan Profile and Details
Sanitary Systems, Sheet 2

Plant Layout

Clearwells Conc - Lime Storage Area

Basins Flocculation Area Plan

Retention Basins Under Drain and Sub-Grade Treatment
Sanitary Systems - 1500 Gallon Septic Tank

—_Headhouse - Caustic Soda and Dichromate System - Details

Retention Areas and Process Sewer

Headhouse Plumbing and Drainage, Sheet 3

Heating and Ventilating Control Building, Sheet 1
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100-K Solid Waste Burial Grounds

Piping Arrangement Monitoring Building

Civil Plot Plan - Waste Storage Tank and Sumps C and D

- Structtural-Pump Gallery and Catch Tank Plans and Details

Structural Chute Area Canister Storage Plans and Details
Civil Plot Plan - Waste Storage Tank and Sumps C and D
0i1 Storage Buildings

Drainage Ditch

Sulfuric Acid Storage - Isometric and Details
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Plot Plan 1706-KER

100-K Areas Qutside Lines - Details and Sections

"Drainage and Process Piping Lines Outside Building

Drainage and Process Piping Lines Outside Building

Fish Pond and Aquatic Biolaboratory Instrument Piping Arrgt
and Details

Crib Area Excavating and Grading

Headhouse - First Floor Plan

Headhouse Conc Yard Foundations Plan

Headhouse Plumbing and Drainage, Sheet 4

Chemical Storage Facility Structural Plan and Details
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TABLE 2.7-36

116-K-1
10G-K-CRIB

Concentration {pCi/q)

P-T1/Scaler

Sample No.  Pu-238 Pu-239/240 _Sr-90 H-3 c/m Eu-152__ Co-60 Eu-154 Cs-1M  Cs-137 _ Eu-155 U
116-K-1_100-K CRIB
A 0 o, <200/5 * L * * * * I
5 9.1x10_, <200/20 0 LExI0T, . L, LIxI0 . 2.2x10
15 5.6x10 <200/8kg 9.7x10"  6.4x107  6.4x10 4.5x10 . .
- i - -
B 5 3.7x10 " <200/30 * 5.8x107 s . 3.9x107° .
15 .y 2.5x10 <200/10 * - » . > . 0
25 » 3.2x10 o <200/ 30 " 5.4x10 . . 4.5x10 . 1.4x10
C 0 . . 1.3x107) <200/25 8.3x0""  g.x0”' z.4x10” . 6.5x107)  1.6x10_] 1.1x107"
;g 2.9x1072 <200/20 . . . * ., A6xI0T;  1.7xI0
2.6x10 <200/5 * » , 3.3x00°%  5.2x10 .
D 0 a.8x10”" a.4x10" 1.0x10] 2,500 4.24102  3.1x10] 17167 6.4x10)  7.7x103  1.4x10,
5 6. x40, 1,000 1.3x10°, Lsx10”,  5.2x10 a.0xi0"  4.4x0’ 4.4x00],
:g 7. 2xi0, <200/90 3.0x10°"  3.6x10 . . 6.6x10"'  1.5x10 ]
7.9x10 <200/30 * » . . . 1.8x10
E 0 " 2.5x100)  2.8x10, 300 3.0, doxiel, 1ae! o 2.xw07t 3axe!, 5.7x07
2-1/2 » 1.8x10 5.9x10, <200/40 1.ax10°  9.7x10"!  4.1x10 . 5.9x10") .
24 . * 1.0x10 <200/Bkg. . * s . 3.8x10 .

"A9Y ‘6£2-11-N3-QS-JHM
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WHC-SD-EN-TI-239, Rev. 0 UNI-946
TABLE 2.7-39
116-K-1
100-K-CRIB
Potentially Contaminated Soil Column
Volume = 300' x 300' x 20' = 1.8 x 106 ft3
Mass = 1.2 x 10tlg
adionuclide Ave., pCi Curies
Pu-238 1.2x107} 1.4x1072
Pu-239/240 1.2x10° - 1.axie”!
Sr-90 5.9x10° 7.1x107}
Eu-152 8.4x10° 10
Co-60 7.0x10" 8.4 ~
Eu-154 3.4x10° 4.1
Cs-134 1.5x10° 1.8x107"
Cs-137 1.8x102 22
Eu-155 2.8x10° 3.4x107°}
Total Curies = 46
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WHC-SD-EN-TI-239, Rev. 0 UNI-946

TABLE 2.7-40

CONTAMINATED SOIL COLUMN ADJACENT TO 116-K-1 CRIB

Potentially Contaminated Soil Column

Description - Includes area 100' from east and west sides of crib,
200' from north end, and 0' from south end.

Volume = 600' x 600' x 20' = 7.2 x 10% £t3
Mass = 4.9 x 10lg
Radionuclide Ave. pCi Curies
- Pu-238 * 0.0
| Pu~239/240 1.6x10" 3 7.8x107"
. Sr-90 - 1.0x107} 4.9x10"2
Eu-152 1.6x107} 7.8x10"2
Co-60 2.0x10"} 9.8x107°2
- Eu-154 9.8x10" 2 4.8x1072
o Cs-134_ 8. 7x1073 4.3x107°
Cs-137 1.1x30"} 5.4x10"°
Eu-155 3.7x1072 1.8x1072
U 1.6x107" 7.8x10"2
Total Curies = 4.3x10™"

B-4
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| TABLE 2.7-26
107KE RETENTION BASIN
SAMPLE HOLES DRILLED OUTSIDE OF BASIN

Concentration (pCi/g)

T P-TiyScaler j
Sample Ho. Pu-238  Pu-239/240 Sr-90 H-3 c/m Fu-152  Co-60 Eu-154  Cs-134  Cs-137  Eu-155
C o . * 3.9x10”" <200/70 1.2x10"  5.5a0°  s.2xt0° . s.2x10' 4,700
Do . . 1.2x10° <200/80 1.axt0’  s.8a0°  5.2x10° - zaxo'  1.30°
£ 5 . * 3.0x10™" . <200/50 2.6 r.2xie' 780" 2.0t 1m0 z.xio’
F o . . 8.8x10. | <200/40  9.4x107  7.9x1a]  4.3x10; . 3.9x100  6.0x10,
5 . * 4.5x10 <200/30 3.5x10°  3.3x10°  1.3xI0 . 2.3x10°  1.4x10
6 15 1.2x107" <200/25 16x10”' . 1.4x107" . . L0l 2.ox0”
Hoo . * 4.4x10°) . <200/50 2.5¢10)  8.4x10°,  8.3x10° » 1.axio’, 2.0,
5 4.3000”] ‘ <200/25 1.ox10”  B.6x10T B.Ix10 » 410" 2.7x10
I o . . 2800 5.3a0 <200/30 5.5x0°  6.5x10"  z.ox10°  8.2x007° 10t 4.ex07
J 0 . » 1.6x10’,  1.3x10° 200/100  2.9<10', 1.7x30',  1.2x10' . 3.6x10°,  6.8410_,
15 a0 <200/15 1axio”'  1.oxto * . 3.4x10°°  1.1x10
K o . " 7.4x10° <200/25 5.900°  2.7x00°  2.4x10°  6.9x107%  7.4x10”'  1.5x10°
Lo x * 3.2x10"" " <200/30 2.2x10°  3.7x107"  9.6x107' 6.8x107°  3.4q107  2.8x107
W . « 0 4o 400 2.8x10,  3.3x10,  1.1x10, + , 9.2x0]  1.Ixio,
0 . 2.1x10 2.3x10, . 400 6.2410,  4.1x10',  2.5x10,  5.2x107, 4.0x10,  1.3x10
20 . . 1.1x10 <200/50 e’ 66x10”t 1.0 Loxiot 2.0’ 7.5x10
-1
ko ‘ 1.2x10 1o, <200/60  3.800), 1.3x10), 1.3a0,  # 120", 2.2x10;
15 1.8x10 <200/30 5.6x00"  2.3x10°"  2.0x10 » 1.5x10""  1.0x10

0 "A9Y ‘6£2-11-N3-0S-DHM
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TABLE 2.7-28

107 -KE RETENTION BASIN
SAMPLING OF BASIN FILL

Concentration (pCi/g)
P-T1/Scaler

Sample No. _ Pu-218 Pu-239/240 _ Sr-90  i-3 c/m Eu-152  Co-60  Fu-154  Cs-134  €5-137 _ Eu-155 U Hi-63
M 0 . * 60 o 200740  6.910;' 1.1x100  4.9x00;" 9.7x10""  1.6x10;' 1.6x10,

3 . 19007 6.0x10° 2.1x10" <200/160 6.x10'  2.0m0"  2.4x10" * 1.6x10° 5310
A8 0 o 160 _, <200/20 4.2x100  Lex1ot 13000 3.0x1077 13007 3.4x0!

2 o 1.8:07"  6.9x107" 7.6x107" <200/200 1.0x10  8.4x10" 3.7:10' . 1.9x107"  4.4x10°
BA ) a o 1.6x100) <200/30 3.4x100' raxtor' o« B.Bx10T 140! 1.7x0)

b-172 6.2x10 4.6x100  1.6x10 * <00/150 6.5x10' 8.0x10° 3.2x10' - 7.3x10°"  1.7x10° 1.5x10
B8 1-1/2 . * Loxio”!  * <200/150 a.4x|o 5. 2:10 2.5x10" . 3.3x107" 3.9x10°
CA O * « 0 3me;’ o <200/20 1.6x10)  1.4x10;' 8.5x10]" . 1.4x10;' 1.6x10]

2 * 9.8107  1.3x10_ 6.0x10 800 I.Bxlﬂ 1. BxIO 7.7x10' * 6.2x10 l.lxlO
8 0 3.6x1075 400 1.2x10)  3.910;' 4.8x10, . 9.4x107; 1.5x10°,

] . . 3.2x107, 400 1.5x10, 2.6x10, 2.3x}0, * 7.8x107; 6.3x10;

2 o 9.2000, <200/20 3.8x10, 3.8x100  2.7xi0, + 1507 2.7x10,

2-1/2 . taxie®  7.9x10” 1700 5,000 6.4x10°  1.2x00°  s8x10’ 130’ 2.0’ 2:x10” 4.2007° s.x0°
Scale from . -1 1 a 2 [ 3 4 2 3 o
bottom of  9.4x10 1.2x100  a.8xle 1.1x10 5.0<10°  7.7x10°  1.7x10°  V.8x10°  7.9x10 1.6x10

1

inlet chute
107-KE

0 "A9Y ‘6EZ-IL-NI-QS-DJHM
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TABLE 2.7-30

107-KE RETENTION BASIN FIiL
" BASIN SLUDGE

Ave. Depth = 1/4*

Mass = 2.1 x 10%

Concentrations (pCi/g)

Sample No. Py-238 Pu-239/240 _Sr-90 -3 Eu-152  Co-60 Eu-154  Cs-134  €s-137  Eu-155 u Ni-63 C-14
A3 * a0’ 6.ox10”  2.x10°  6.6x10°  2.0x10"  2.4x10° * 1.6x10°  5.3x80°
AB 2 * 1eao' gexae”t rexa0”' 1.oxi0°  8.4xi0®  3.7x10° > 19107 4.4xi0°
BA 1-172  6.2x107" a.6x10°  1.6x307" * 6.5x10'  8.0x10°  3.2x10' ¢ 7.3a07' . 7xa0®  1.5x0
88 1-1/2 . * 1.9xt0”" . 6.4x10'  5.2x10°  2.5x10' . 3.3x10°" 3.9x10°
CA 2 " 9.8x10""  1.3«10"  6.0x10° v.8x10® 180 7.7.0 * 6.2x10°  1.1x10'
CB 2-1/2 * 1. 1m0’ 7.9x10°  1.7x10'  6.4x10° 1.2x00°  s.8x10®°  1.3x10" 20" 2.0t a2ae? 6.1x10°
Ave. pCi/g 1.0x107" 1.2 4.7 4.3 1.9x10°  2.4x10°  1.3x00° 6.9 6.2 5.2x00"  4.2xi0*  6.1a07
-5 - . - - - - - _ - - -
Curies 2.1x10 2.ax107" 9,900 9.0x107" 4.0x107 S.0x1070 2.7x107° b.sx10”? a0 ? 1axio? e.exie”? 1.0
Tota) Curies in Sludge = .35

A9y ‘6€2-11-NI-0S-IHM
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IABLE 2.7-31

YO7-KE RETENTION BASIN FILL
BASIN FILL (EXCLUDING SLUDGE)

Ave. Depth = 2 Mass = 2.0 x 10!'0g
hve. Concentrations (pCi/qg)
sample lole pu-238 Pu-239/240  Sr-90 H-3 fu-152  Co-60 fu-154  Cs-134  €s-137  Eu-155 y Ni-63 c-14
AA a . 6.7x107° 6.9x10”" 1.x10° 49107’ 972107 1ex0”' 1.6x10°
AB 7.6x1072 4.2x10° 1.8a0”t .30’ J.ilxlo_z 1307 3,407
BA 1.6x10°} 1.4x10”" 120007 » g.8x10°2  1.aa0” 170
BB Ho samples analyzed. : f
CA . * 3.7x107¢ 1.6x10°  1.axio”’ 8.sx107! * 1.ax10”" 1.ex10”
cB 3.6x107° vaxie' 3o aeao® 9.4x10"° 1.8x10"
Ave. pCi/g * . 7.500°° 1.6x00° 3507 1.5x10°  s.4x07f 3.3x00”t 1.4x0°
Cur fes 0.0 0.0 150" 7.6x107° 7.00007°  3oxi07 wae”? z.exio”’ 2.8x107
Total Curies in Fill Less Sludge = 15
Sludge = .35
Total Curijes in Basin Fill = .5

"A3Y “6E£2-11-N3-0S-IHM

0
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TABLE 2.7-37

116-K-

2

K-TRENCH
‘SAH"LE HOLES DRILLED ALONq TRENCH

. Concentration (pCi/fq) e
- vil7sanes g
Sample No. Pu-238 _ Pu-239/240 _ Sr-90 -3 fm Eu-152  Co-60__ Eu-154 Cs-134_ Cs-137 _ Mi-63 _ Eu-185 u c-14
_
A5 3.xi07" 7.6x00° © 2.5xa0' ;6500 * . » * .
-1 -1
A 5 » * <200/ 30 9.710;' 2.4x10;' 2.5x10;" . 1.1x0;" “ o .
15 2.4x10”} 2.1x10°,  1.8x10)  1.65x10' 1,000 S.80; 18107, L.7x101, 130" 1.1x10, 9.3x10_, 2.5x10
20 * 3.0x007"  5.7x10 200/100  4.9x10° 8.6x16™" 9.3x107" * 2.6x10 5.2x10 .
B 0 1.9007! 2.5x10°  6.2x10§) 2.7x10° 1,500 6.0x102, 2.7x10%, 2.5x10% 5.6x10°  1.2x102 6.5:]0' 3.1x10
. 5 » . Lex0 <200/15 2.2x10,  1.0x10, L . L . 0
10 * . 2.7x0°" <200/25 3.4x100 =1.5x)0°  1.1x10 . 5.9x10 V.4xi0 © 2.4x10
2 0
c 15 a.0x10° 13107 2.3x0] 1.4x10' 12,000 4.4x105  1.3x10)  1.7x10, 5.3x107  4.8x107  5.1x10° 9.6x10, 2.1x10° 3.2x10!
17-1/2 2.8x107" 1.1x10,  4.4x10, 2,000 5.8107  3.1x0°  1.4xio}  2.8xi0’, 4.5x10} 3.7x10,
20 . 1.6x10,  1.4x10, . 400 1.6x300  9.9x10) 6.1x10)  9.7x10;' 5.7x10, 1.3x10,
26 3.0x107" a.9x107,  3.7x10, 2,500 1.2x100  2.7x10°  4.5x100  2.3x10° z.a::gl g.:x:g,
28 * 5.4x107"  1.4x10 600 1.4x10°  5.0x0"  4.7x10 5.5x10""  6.5x Jx
P 5 1.4x10 7 1.2x10,"  6.8x10;’ | <200/16  6.6x10] 4.6x10; 2.8x10;  6.7x10,° 2.8x10; 3.8x10;" ¥
15 4.3x10° 1.9x10)  5.7x10,  2.7x10' 2,000 1.6x10° . 7.3x10]  6.6x107  2.1x10!,  3.9x)0; 1.8x10%, 4.1x10
20 s 8.1x10°  1.1x10 . 300 1.5x10' 4.ix10°, 7.7x10 8.6x10°°  7.2x10° 9.3x10"
28 * * 6.3x10 <200/10 9.0x10™" 3.3x10 . . 2.5x10 * |
E 0 . + 4.0 | <200/40  2.9x10) 2.2x10;  1.5x)0, . 1.2x10; 2.8x10;" .
12 1.2x007 2.1x10)  3.0x10) 8.1x10' 5,000 2.2¢10]  7.400] 7.4x)0  z.8xi0,  9.2x1, 2. 310 5.5x10
16 3.0x10 4.0x10°  6.7x10, 900 3.5x102  1.1x107 12007 1Ix10%, 1.9x10] 4.0x10°
20 , 3.7x100)  4.4x10, 250 2.9x10, 3.8x10) 1.1x10;  6.5x10_, 6.9x10, -
25 . 2.6x10°" 6.2x10" <200/50 6.9x10 4.6x10"  2.0x10 1.3x107"  1.3x10 9.6x10 |
F oo » 2.0x10,"  2.3x10," . <200/80 4.7x10)  2.5x10, o * L 16x100 ' .
12 * 2.0x10° 4.7x100  2.2x10 800 2.8¢10°  1.8xJ07 B.2x10}  9.0x10]) 3.4x10} 5.6x107  2.6x10
20 . 6.1x10""  7.4x10 <200/100  5.8x10" 4.1xW'  1.8x10 5.3x107" 1.7x10 8.2x10
6 o 1.6x1072 . 7.6x1072 <200/55 * 1.5x107" . 6.2x1072  6.4x107! 2.7x107!

=JHM -

=N3-0S

 9p6-IND



ot-g

TABLE 2.7-37 (Cont'd)

116-K-2
K-TRENCH
SAMPLE HOLES DRILLED ALONG TRENCH {Cont'd)
Cencentration {pCi/q)

I P- ll]Scaler

Sample No. Pu-238 Pu-239/240 __ Sr-90 0-3 c/m Eu-152  €o-60 Eu-154 £s-134 _ Cs-137 Ni-63  Eu-155 U c-H

36 19 3.7x107" 7.0x100  1.5k10)  5.5x10" . 1,500 1.1x107  5.0x107  3.4x102 3.4:103 7.1x)07 2.6x10!  5.8x10 "'
.25 * 2.4x10°  4.8kl0) o es0 2.6x107  1.3x107  1.)x10] 9.0x10]  6.2x10] 2.9x10,
29 * 7.8x10°'  4.2x10° 500 9.3x10"  7.2x10"  3.2x10' 10" 1.ox10’ 5.5x10°

W oo * * 3.3k00. ! | <200/85 7.8x107  5.1x100  4.0x10) Lo’ 3.x10) 1.0x107 .
1 2.1x10 2.8x10,  2.0x10]  2.5x10 2,000 1.7x10]  5.4x107  5.3x10? 1.0 7.2x103 1.9x102  7.1x10
15 * a.2x10°,  7.6x0 500 8.7x10]  4.8x10)  2.9xI0} 2.9:10,' 9.3x10, 1.1x10
18 * 9.4x10""  1.6x10; ‘400 1.2x007  1.2x10% 3.9x0!  1.6x10°  1.2x10, 6.3x10°
21 * * 1. 9xlo <200/15 5.8x107" 7.8x107" 4.4x10° * 8.2x10 3.1x07!

- . - -1

115 * L 5;:10 , <200/20 2.7)(!03' 9.0x10; -2 . + 150, 8.81]012 .
17 B8.7x10 2.0x10 3. 311]0n 1.3x10° 3,000 3.0:]0 8. 4:]0 9.9:%0 1.1x10 9.5x1) 3 8x10_ , 1.2x10
19 * * 3.0x10] " 500 2.9x10)  2.1x102 1.1x)0) - " 3.6x10
23 * . 3.4x10 <200/20 3.3:10 2.0x10°  1.4xio0 4.2x10°2 1.7x10 3. 1x10

K 0 = . 3.5x10, , <200/40 ; + . ¢ 1w}’ 2.0x10, "' .
22 6.4x107) 1.3x100  1.9x10,  9.1x10 3,000 a.axm2 2.2x10]  1.4x10] 1.5x10,  3.0x10, 1.4x107  4.5x10
27 9.0x10 L4x0?  2.6x100 1,000 2.2x100  1.7x10} a.3x|o 1.0x10°  1.0x10; 1.1x10
3 . 1.9x10 2.0x10 <200 6.1x16°  4.4x10’ 2.6x10°

L o0 * * o 2.0k | €200/30 W * 3ot 4ol : 1.2xi0, ! .
17 * 1.1x10 3.5x10°  2.2x10" <200/130 2.300"  1.x102 1.2x10 1.7x10° z.mo 1.7x10°  4.2x10

T * 3.6x107" 5.6x107 , <200/40 * o0 Laxiol) s.exiot s, Lol I .
17 * * 0 1.3a0°  2.8x10° <200/150 "0""’-1 1.1x107) * 40T s5.x100 1.8<10"" 1.9x10
20 * 6.3x10°)  9.3x10 , <200/25 3.7x10°1 9.3x107% 4.4x10 . 2.9x10 *

0 "A9Y ‘6£2-IL-N3-0S-JHM
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SAMPLE HOLES DRILLED OUTSIDE OF TRENCH

TABLE 2,7-38

116-k-2

K-TRENCH

Concentration {pCi/q)

P-11/5caler

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
- - . - . -2 B |
N 10 » " " 5.7x10°"  <200/10 a.oxi0”' 821007 * * 7.3x10 . 1.9x10
P 5 " * 5.5x10°2  2.9x10° <200/20 7.9x10""  2.9x107" * 7.5x1072  1.8x107)  3.6x07)  2.6xi07
15 . * 2.2x102 <200/10 * > * . 4.0x10 2.5x107,
30 * * 5.8x107! <200/ 10 * * 1.9x107! . * 5.8x10
| - =1
q 0 - + 3. 107" o 200725 5.1x100,  3.9k10°,  1.9x00° + , B.BxI0T)  3.5x10 »
20 . * * 1.0x10 <200/10 o™ 7.8x10 * 7.00107 5.6x10° . 3.00107"
R 5 . . 2.5x07"  g.man”' <z00/25 5.6x100)  1.0x10]) . 4.9x107°  7.8x107, . 3.6x107
15 ' * . <200/10 23107 7.2x10 . . 3.9x10 * '
s 0 . . 460070 1.000°  <200/25 2.ax10”"  s.x107° > L, *, 2.0x107,  2.2x10
18 . . 1.6x10 <200/10 + * . a.0x1077  3.6x10°°  1.8x10 l
- - ! -2 -
T 15 . oxio”t et 1aae®  <200/10 5.7x10”" » * 5.3x10 - . 1.6x10"
T . . 9.7x107%  5.5x3107"  <200/20 . 5.1%107 . + 6.9x10° Conmo
v 0-1 . . 2.0x10)  2.7x107" 250 1.6x10)  3.5x107  5.9x10)  5.1x10;°  2.8x10,  4.9x10°  1.7x)0
0-2 * . 2.2x10;  2.3x10 600 13105, 6.1x10]  5.3x10 2.0 9.;:}3_2 :.gx}g_l 2.8x10
5 * . 1.9x10 <200/15 47107 1.4x10 * . 3.5x 5x107"
15 > . 6.7x107" <200/20 3.1x107"  6.8x107° . > . »
Y 0 . * 2.1x107"  1.9x0®  <200/25 * 1.2x107" * .02 s.aa0”! * 2.1x107"
" s . . 1.9x10 <200/20 . s . . . o
25 * * 2.8x10 <200/10 3.1x10 1.1x10 * * 1.1x10 2.2x10
1 0 . . 7.0x107" <200/20 L0’ baae”,  1aae®  s.0xi07? 6.5x107 s y
" 20 * * 4.5x10° <200/ 30 . 4.3x10 . * * 3.4x107)  1.3x10
25 . * 4.2x10" <200/15 . " * . . 2.8x10
AN 18 * " 5.1x10"" . <200/20 . . . . . * 1.2xau':
BB 20 * * 2.2x100%  2.ax10°  <200/10 . . " * * . 1.5x10”
- -2 -
15 * * 3.1x107)  3.9x10]  <200/10 - . * * 6.8x10_; . 1.8x10. )
20 . . 2.6x30°%  1.4x10 <200/15 7.2x10 - . . 8.4x10 * 1.2x10

W 0-1 surface sample from cleared area around sample hole.
W 0-2 surface sample from vutside cleared avea.

9%6-INM g -A9y “6£2-1L1-NI-QS-IHM
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TABLE 2.7-41

116-K-2
K-TRENCH

Potentially Contaminated 50il Column

Volume = 4300' x 100' x 20' = 8.6 x 107 ft3
Mass = 5.9 x 10'°g
Radionuclide Ave. pCi/c Curies

Pu-238 3.3x107" 1.9x107}
Pu-239/240 8.5x10" 5.0
Sr-90 1.9x10° 1.1x10°
He3 4.2x10° 2.5x10°
Eu-152 1.9x10° 1.1x10°
Co-60 , 2.7x10° 1.6x10°
Eu-154 7.0x10° 4.1x10°
Cs-134 - 2.0x10° 1.2x10°
Cs-137 3.0x10° 1.8x10°
Eu-155 5.8x10° 3.4x10"
u 5.5x10"" 3.2x107"
C-14* 1.6x10° 9.4x10""
Ni-63* 2.6x10° 1.5x10°

Total Curies = 2100

*Ave. Ni-63 & C-14 concentrations established by adjusting the
results of sample C-15 by the ratic of ave. gamma concentration in
trench to gamma concentration sample C-15.

Did not attempt to calculate three small areas of surface contamination
which are now covered with 2 to 3' of added cover.

B-12
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JABLE 2.7-38 (Cont'd)

116-K-2
K-TRENCH
SAMPLE HOLES DRILLED QUTSIDE OF TRENCH {(Cont'd)

Concentration {(pCifg)
. P-11/Scaler
Sample No. Pu-218 Pu-239/240 Sr-90 H-3 c/m Eu-152 Co-60 Eu-154 Cs-134 Cs-137 Eu-155 U
B0 0 * . 27107 ssx67'  <200/20 150" 1.exi0® 330007 * 9.3x10” ) ¢ 3!
10 * * O <200/15 * = * * 5.8x10°2  3.3x10
20 . » 2.8x10°2 <200/5 " 3.5x107?2 » . 2.7x107? *

0 "A8Y ‘6E£2-11-N3I-0S-JHM
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WHC-SD-EN-TI-239, Rev. 0 UNI-946

TABLE 2.7-42

UNDERGROUND SOIL COLUMN ADJACENT TO 116-K-2 TRENCH

Potentially Contaminated Soil Column

Volume = 5,000' x 1,000' x 25' = 1.3 x 108 ft3
-~ Mass = 8.9 x 10l%g
Radionuclide Ave. pCi Max. pCi
Pu-238 * *
Pu-239/240 * 1.9x107}
Sr-90 8.6x10"" 4.5x10°
He3 3.0x10° 3.9x10°
Eu-152 2.2x10"" 7.9x10”"
Co-60 4.8x10~° 2.9x10™"
Eu-154 - * 1.9x10"}
Cs-134 ~ 1.4x10°2 7.5x107%
Cs-137 1.2x107" 1.1x10°
Eu-155 1.0x107* 3.6x10""
U 2.0x107! 3 !

L6x10°

N

B-14



WHC-SD-EN-T1-239, Rev. 0 UNI-946

Table 3.4-12

116-KW-1
115-KW CRIB

Potentially Contaminated Soil Column

Volume = 20" x 20' x 20’ = 8.0 x 10°¢t°
Mass = 5.4 x 10%g

Radionuclide Ave. pCi/q Curies
. pu-238 * 0.0
Py-239/240 o ox 0.0
Sr-90 1.4x10; 7.6x107°
H-3 2.4x10 130
£u-152 * 0.0
C0<60 5.6x10° 3.0x10-°
£u-154 2.9x10;1 : 1.6;10-:
Cs-134 1.2x10 6.5x10°
- gs-137 8.1x10"  aax10”]
£ 4155 5.5x10 - -~ 3.0x10-
U 2.1x10"" 1.1x10-"
c-14 2.1x10° 110

Total Curies = 240
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TABLE 2.7-27

1G7-KW RETENTION BASIN
SAMPLE |IOLES ORILLED OUTS]DE OF BASIN

Concentration: (pCi/g)

P-11/Scaler

Saaple Mo. Pu-238  Pu-239/240 Sr-90 -3 o/ Fu-152  Co-60 Eu-154  Cs-138  Cs-137 _ Eu-156

B 0 " . 6.9x107) 4.9x10"'  <200/50 2.000°  1.x0' oo’ soxio”' 2.a0®,  4.3x10°
25 * * 2.6:]0 <200/25 o * * & 4.3:]0 -

¢ o . . 2.1;10 . <200/50 llsxlu’ 2.4:10” 4.3x10° . 5.3;10 9.6x10""
20 <200/30 * » .

b 0 * . 6.9x107, . Qo080 22100 b.2a0l  Lwao!, 2.ax07)  3.8x0’, 4507
10 1.8x10° <200/25 2; 2xlo l.Oxlﬂ 5.1x107"  4.1x10 1.6x]0 2.8xi0

E 0 . 3.5x10 10 4.3x10 200/40  6,8x10°, 3.6x10°, 3.2a0° s.9x107°  2.0x10° 1.3u10°
20 " <200/20 4. 80" 4.1x10 * . .

F O . * 3.00007° <200/40 3,5¢10°  2.6x10°, 4.300°  5.9x107°  3.7x107"  1.5x10°,
15 » <200/15 T 370 * . " 1.7x10°

6 0 . . 4.000., . <200/50 L0, 6.0x10°,  4.9x10°, . 1.ax10°,  1.8x10°,
8 5.4x10°° ~200/30 1xI6 4.8x00°0  7.0x10 . 1.6x107 2. gxlﬂ

oo . * 9.8x10_, . <200/50 6.3x10°  x0', 1.3a0’  vsxael) z.8xie’  6.9x10°,
20 3.9x10° <200/25 . 4.4x10 . 4.3x10 » 1.0x10

I o * * 1.3x10"" <200/25 3.4x10°  1.2x0°  1.3a0° . 7.3x107"  2.8x10”!

J o * 1.4x107} 1.5x10° * <200/60 2.x10"  8.9x10°  6.4x10° * 1.ax10®  2.ma0™!

K 0 * . i.8x100 5,000 8.1x10°  1.0x10}  1.8x102  1.9x10°,  6.9x10)  5.7x10;

N 1 0 1 0 1] 1] 1]

0 1.0a10” b.9x10 . <200/50 Led0 260 T.de 2 sx107 5. W0 2.3400

L 0) , 5.2¢101,  7.8x10p  4.3x10;" 600 1.3x100  5.0x10,  3.3x10, . 2.8x10,  2.6x10,
0 . 2. 3x10 2.7x10" 1. lxlﬁ <200/140 5. 4;10 2.2;10 1.8x10 * 1. leo 1.2x10

MO . 3.2x10° 3.8xlu' 7.8x10° 800 5.6x10° 2.6x]0 2.4x10°  3.9a0° 2. 4:10 -3 4;10'

N O 1.1x10) , <200/15 1aae’,  d.exiol)  3.000], . 2.6x10;  1.2x107,
15 * « 1x18°  3.2x10 <200/25 9.4x10"" 21107 2.1x107 . 4.3x10° 1710

0 ‘A3Y “6£Z-TL-N3-(QS-IHM
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TABLE 2.7-29

107-KW RETENTION BASIN

SAMPLING OF BASIR FILL

Concentrdtion {pCi/g)

Sauple No.  Pu-238 Pu-239/240 __Sr-90 _ H-3 </ Eu-152 Co-60 _ Eu-154 Cs-134 Cs-137 _ Fu-155  Hi-63
—~ } .
M 1-1/2 . « . veael spae’ 2m 1LIx10)  2.3a0) “e1x00 130070 30007 2.1x107 ,
2 . 2.x107" 229x107! 5.5x107"  &,000 8.6x10°  1.3x10° 3:4x10®  8.2x10°  B8.8x10® 5.0x10'  8.8x10
AB 1 0 * ,  <200/40 2.7x10;  1.8x107 hmo“ 4.6x107%  7.0x10% 5.4x10;
2 * a.3xi0™"  1.8x107! 1.5x10° 1,000 2.1x10%  1.9x10% ~ T:9x10' * 9.7x)0""  3.5x10°
BA 1-1/2 . * o 9.0 s <200/60 5.4x10;  1.4x16, “Hax10;" . 19007 4.0010;"
2 . 8.3:x10°  72.9a0' 1.72x00" 3,000 6. mo 5.3x10 punxm * 3.0x10'  1.6xic’
B8 1-1/2 . .« . <200/40 1Lsx1el  1.x100 & sa0;" * Ledog' o+,
2 . vaxte®  3.3x10° 1.3ae' 3,000 5.3x10°  9.0a10° % 1x30° . 4.1a10°  2.8x10
cA 1-1/2 + 6.7x10""  1.2x10° 6.0107' 600 1.3x10°  9.900" "r w10 * 7.3x107) *
B 2 * 1.x10°  1.2x0! axie® oxio’ ésxlo 5.3x10°  1.8x10'  3.6x10°

P-11/Scaler

[ TN
-
L
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August 29, 1973

A. R. Maguire

J. T. Baker

MANAGEMENT REPORT - AUGUST, 1973
REACTOR PLANT SERVICES

GENERAL BUSINESS

B. Items With Coomission Involvement

On Friday, August 3, 1973, L, P. Perkins of AEC-RL and representatives
of Holiday Inns and the Red Lion Motor Inn toured the 183~H clearwells
and the 1717-H Building. These viszitors were interested in the possible
use of the clearwells for growing mushrooms., This was their second
visit to 100-H Area to look at these facilities. Their first viait was

in June of 1973.

On August 9, 1973, Bob Buelach conducted a tour of the 150-DR Annex
cranes and the 190-B Annex crane for John Ash - UNI Property Specialist,

© "7 "R, H. Devine - AEC-RL Property Branch, and Bill Ganassin = s representa-

. tive from E. G. & G. Contractors {n Las Vegas, Nevada. Mr., Ganassin is

interested in the use of the cranes from these two buildings at an AEC
installation in Las Vegas. On August 27 and 29, 1973, Bob conducted
additional tours of the 190-DR and 190-B Annex Buildings for John Ash,
R. H. Devine and Bill Lampson of Lampson Crane Service in Kennewick,
Washington. Mr. Lampson is preparing an estimate of what he will charge
Las Vegas AEC's contractor, E. G. & G., to remove and ship three 20-ton
cranes ardl two air compressors to Las Vegas,

On August 24, 1973, we received & request from P. W. Gottschalk, AEC-RL
Production & Waste Management Programs Division, for an estimate of costs
to reactivate and operate the six boilers and turbo-generators at 100-K

_ ] Area to supply electricity for BPA. The following "ball park” cost infor-
mation was supplied to AEC-RL on the same date:

Reactivate The 3 Boilers and 3,500 KW

Turbo-Ganerators at KE (1 to 2 months) $ 30,000
Reactivate The 3 Boilers and 3,500 KW

Turbo-Generators at KXW (6 months) 86,000
Hanpo#er Cost to Operate Turbo-

Generators at XE 14,000/mo.
011 Cost . 130,000/mo.

c-1°
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A. R. Maguire “3e August 29, 1973

University, and Clifford Diemond - a consultant with BPA, These
gentlemen were interested in the various elcctrical distribution
facilities available in 100-K Area for possible use in conducting
tests.,

Bob Moles of BM{'s Corrosion Research & Engineering Section informed me
this month that they have received a contract from KAPL to make corrosion
studies on steam generators, and they would like to use the east end of
the 1717-K Building to conduct these tests, Mr. Molea stated that the
equipment would be ready to move into the 1717-K Building in October of
1973, and the tests would run from three to six months. He is planning. to
install electric heaters in this building and will require approximately
200 gpm water supply for this testing progrem.

E. Deactivated Areas

1 attended a meeting in 100-N Area conducted by Tony Prudich on August 8,
1973, to discuss UNI's program for the conservation of energy.

I met with Charlie Harrison on August 10 and Jack Miller on August 16,
1973, to review data they are preparing on costs to modify and operate
the 105-KE, 103-KW, 1035-B and 105-C Storage Basins for use to store
{rradiated metal from N Reactor for the next three years,

One truck load (1,300 gallons) of Bunker C fuel oil was pumped from the
166-KW west storage basin for trangfer to 100-N Area on August 20, 1973.

A sample of the oil taken from this load indicated it contained 4.9 per-
cent water, and N Power claimed that they canmnot burn oil with this ruch
water in it. Since this ofl was already loaded in the truck, I arranged
with ARHCO Road & Grounds Maintenance to take the load and try it as cover
for dirt roads. ARBCO found this oil was suitable for uase on roads, and
they would like to get another eight or ten truck loada this summer for
their road work. In checking with our Financial people (M. L. Lawler), I
was informed that we do not have sufficlent funds in our reserve account
to dispose of the oil we now have stored in 100-K Area. Since we can
dispose of some of this oil at no additional cost to UNI, for use on the
roads, I would like to get rid of as much as possible this summer. Marie
Lawler has suggested that we request approval from AEC-RL to use the money
we have in the raserve account to get rid of this oil.

- — - - ARMEO Rosd & Grounds Maintenanca has worked only one waek this month in
the deactivatad areas cleaning up tumbleweads. They claim they have higher
priority jobs but still plan to continue with this work. We have been
utilizing our Truck Driver, Power Operator and the two YOE summer employees
“(during the firat two weeks) in cleaning up the tumbleweeds in the basing at
183-C and 190-B and in the various radiation zones in the 100-B, 100-D and
100-K Areas. :

c-2
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DL DeNeal
sare  August 4, 1978 JE Lyttle
File
To A. P. Vinther LB u//

raom R, K. Wahlen

syarect MONTHLY REPORT - JULY

Listed below are items that have been accomplished during
o the past month by Plant Services, Deactivation & Surveillance
o : ‘personnel in the Retired and Standby Areas.

Maintenance and Surveillance of Standby & Retired Facilities

1. Site Cleanup of Deactivated Reactor Areas

Objective

The objective of this program is to reduce the potential
radiation and industrial hazards in the retired areas within
the limits of available funds. )

The D-DR, F & H Areas are included in the Site Cleanup Program.
Initially funds were made available in 1974 for cleanup of H Area.
Funds became available this year for cleanup of D Area and addi-
tional cleanup at F, H and 200 Areas. This work is currently in
progress.

Accomplishments & Status

Demolition work on the 181-F Building started May 1, 1978 and was
completed on June 26, 1978.

Demolition work on the 181-H Building started on July 6, 1978 as
scheduled. The rip-rap aprons and a portion of concrete pump well
walls have been demolished and are being covered with earth and
rock as outlined in the Army Corps of Engineers permit Mo. 071-0YR-
2-004153 to blend in with the adjacent river bank.

543000179 (%73}
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A. P. Vinther -3- August 4, 1978

_the ceilings of all rooms. This work was started this month and
the analysis have been completed.

3. Irradiated Fuel Storage - 105-KE & KW

The 105-KE & KW storage basins were selected as storage areas for
irradiated fuel from 105-N. Funds were made available for modifi-
cations to the 105-KE basin in 1974.

Modifications have been completed at 105-KE, except for installing
the sand filters. Funds for installation of the sand filters became
available this year. This work is currently in progress.

Funds for modification of the 105-KW storage basin became available
in 1977. This work is currently in progress and is expected to be
complieted in July, 1978. -

“ Accomplishments & Status

The ion exchange system has been approved for beneficial use. Minor
--——— - -.. exceptions on the ATP needed to be completed before final acceptance
of the system. Etight ion tanks have been run to the original control
1imit of 30R. Three additional tanks were run to the new control limit
of 60R and three other ion tanks have been placed in service., Eleven
ion tanks were transferred from the sand filter concrete shield to a
temporary storage made up of thirty-inch thick concrete blocks.

Work continued on installation of the sand filter and associated
piping and equipment.

Storage basin leak rate at 105-KE is 7 gallons-per-minute.

Delivery date of the shipping cask to dispose of the depleted jon
tanks was delayed 3 months and is now schedulied for September, 1978.

105-KW

The 105-KW was filled with demineralized water and leak tested. The
= = - -leak rate was-determined to-be approximately 9 gallons-per-minute.

The basin area was checked and rechecked for leaks using acoustic

leak detectors by EXXON personnel. One definite indication of leakag

was noted at the northwest basin drain valve and another slight indi-

cation in the discharge chute floor area. The drain was filled with

concrete and sealed prior to the application of the basin floor and

wall sealer. Preparations are being made to empty the basin and repair

the leaks.

C-4
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JL Goodenow

OATE Apr‘ﬂ 13, 1976 File
To H., F. Tew
FAOM J. T. Baker

sussect  PREVENTION, CONTROL AND ABATEMENT OF AIR AND WATER
POLLUTION FOR THE DEACTIVATED 100 AREA FACILITIES

Reference: Letter on above subject from T. E. Dabrowski,

dated March 31, 1976.

Activities Accomplished

I. KW Storage Basin

Work on removal of the radicactive sludge and debris from the 105-Ku
Fuel Storage Basin is in progress. All solid debris has been removed
and buried in the 200 Area burial grounds and work on removal and bur-
jal of the sludge is now in progress and is scheduled to be completed
by July 1, 1976, Cost to date for this work is $75,000 and estimated
expenditures to complete the work is $50,000.

II. Miscellaneous Projects

The oil was removed from the 166-KE & KW storage bunkers, 166-KW day
storage tanks, 190-C, 190-8 & 190-D Annex pump reserviors and from the
- - HOR-hydraulic system at 105-B, to eliminate the potential of oil leak-
age from these locations. The vendor removed the oil from these tanks
and paid ERDA-RL $8,250 for the oil.
T TIT T The TOR-KE & KW Building sewer drafn limes v the Mool electrical equip-
ment rooms adjacent to the transformers containing polychlorinated byphenyl
(PCB) 011 were plugged to prevent this oil from entering the Columbia River,
in case of transformer oil leak, at a cost of $300. A weekly surveillance
check has been set up for all transformers in the deactivated areas contain-
ing this type oil to be visually checked for any indicaticn of ail leaks.

The asbestos lagging on the 181-KE pumps and discharge lines was repaired
and resurfaced to eliminate release of loose asbestos to the environs at a
cost of $12,000.

Solid soil sterilant was applied to any established contaminated areas that

o= e -eee - pequived-additional earth cover this past year to eliminate weed growth and
possible uptake of burial contamination by deeply rooted weeds. Total cost
expended was $5,000,

PRSIV RSO I e R N |
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H., F. Tew -2- April 13, 1976

II1.

Planned Actions for the Next Calendar Year to Improve Pollution Contral

in the Deactivated Areas as Listed Below:

Repair and resurface the lagging on the 181-KW pumps and discharge
lines. Estimated cost $16,800.

Removal and disposal of radioactive sludge and debris from the 105-D
and DR storage basin floors. Estimated cost $200,000.

Application of soil sterilant to all established contaminated areas to
eliminate weed growth. Estimated cost $25,000.

Cover 107-C retention basin walls with an adhesive to fix loose con-
tamination. Estimated cost 3$40,000.

“Additional earth cover to the B-C basins to contain loose contamination.

JT8:

Estimated cost $20,000.

Jo7 s,
J. T. Baker, Manager
Reactor P]ant Services

skk
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10 Roy E. Dunn vj
FAOM J. L. Goodenow
oo - sosyecr SITE SURVEILLANCE & DECOMMISSIONING ACTIVITIES REPORT
OCTOBER 1, 1979 THROUGH OCTOBER 8, 1979

Fuel Storage Basins

d program on emptying, preparing and changing ion
oth KE and KW.

Alum Tanks --183-KW

Tanks were put into use and diesel deliveries sta. ted on
October 1, 1979 and will continue until tanks are full,

Site Cleanup

J. A. Jones began moving in heavy equipment for the demolition
of 183-C sedimentation basin. 0Oirt fill has been removed to

2 feet below grade. A crane and heavy ball have been moved in to
facilitate knocking down the south wall of 183-C.

141-C

The interior of '141-C has been stripped of all equipment. The
floors are ready for painting to fix any smearable contamination,
before interior wallboard and insulation can be removed. Material
burial is continuing as scheduling permits.

Project H-529 Cyclone Fence Around Hazardous Contaminated Areas

Work continued this week on installation of cyclone fence posts
around the 107-D/DR retention basins. D and DR basin fencing has
been 85% completed on October 8, 1979. -

34=-8000~=173% (8=~731) c-7
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Dunn

Roy E.
Page 2
October 8, 1979

Surveillance and Maintenance

Work continued on painting the exterior doors and trim on 182-K

- Building.

All routine radiological surveys are being completed on an overtime
basis on the 4-12 shift due to insufficient radiation monitors to
cover other jobs.

Sale‘of Surplus Equipment

" Adams Dismantiing Company continued salvage work on 184-0 Building.

Donald E. Trail, successful bidder of the 1719-B Building, continued
dismantling and salvage work.

John Moore, successful bidder on the 1716-B and 1707-AB Buildings,
started dismantling and salvage work.

Art Manuel, successful bidder of the 1715-B Building, continued
dismantling and salvage work.

Everett Morris, successful bidder on the 1707-8 Building, started
dismantling and salvage work.

D&D Engineering

No field projects active this report period. Final FY 1979 project
reports and FY 1980 flow charts were prepared.

Overtime

There were 59.0 hours of overtime used this week in Site Surveillance
and Decommissioning. S$S&D Operations used 3.0 for a total of 498.5
hours. N Area used 56.0 hours for a total of 1367.7 hours of overtiue.
The total overtime used to date is 1866.2 hours.

'f."' “'\) HB"&“M

J. L. Goodenow, Specialist
Deactivated Plant Surveillance

JLG:skk
c-8
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- - Richlang. Washingtan 39352
— A [Cn.
Memorandum ~ . A, =]
B. W. Mathi | ' 10 K7
To: - A s Date:  November. 4,71985 C
e Tr
< ~ \/ -
_ ] : <., L
From: Jo J. DOF'fan %5%__ QW 3 . é‘"‘_‘ ‘.....L.,F
Subject: REMOVAL OF SULFURIC ACID SLUDGE FROM THE 183 KW/KE ﬁﬁ
FACILITIES

The purpose of this letter and the attached report is to inform you
of the results of EP Toxicity Tests conducted on acid sludge
collected from the 183 KW/KE Filtered Water Facilities. I also wish

- == - - to apprise-you of the significance of these findings in order that
you may better prepare future decommissioning plans.

The EP Toxicity Tests indicate that acid sludge at the 183 KE/KW
faci1ities contains hazardous inorganic materials. The dry-well at
183 KW contains high enough concentrations of mercury to classify
the waste as Dangerous Waste as designated by Washington State
Department of Ecology Dangerous Waste Regulations (WAC 173 - 303).

At the present time Battelle {s collecting information that will be
used to identify the extent of hazardous waste disposal on the
Hanford Site.” Areas that contain Dangsrous and -Extremely Hazardous
_Wastes could be classified as CERCLA sites. A site that has been
identified as a CERCLA site would them have to be "cleaned up" or
stabilized according to the Dangerous Waste Regulations.

According to the results of the EP Toxicity Tests sited in this
report, the acid storage area outside of 183 KW would be designated
as a CERCLA site. Although the 183 KE samples were below Dangerous
Waste Timits, with further character{zation it {s possible that 183
KE could be designated as a CERCLA site as well.

S e The report also contains information on the source of acid sludge
and recommended actions for cleaning up the sites. It is anticipated
that {f the waste is characterized as it is removed, much of it will
not be designated as Dangerous Waste and therefore will be easier
and less costly to dispose of.

Clean-up of the 183 KW/KE facilities should be included {n your long
range decommissioning plans and money appropriated as necessary.
Depending upon which lab is chosen to conduct the EP Toxicity Tests.

the sampling and analysis efforts described in the attached report
would cost about $10K.

Cofrre VE Reerstom

R Pidus.

C—E,; B %b_ K
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/—> B. W, Mathis
c Page 2
Effzz November 4, 1985

Although site-wide remedial action is not required until about 1990
(DOE QOrder 5480.14), it may be prudent to begin to characterize and
clean up small problem areas such as these within the next fiscal
year. This could help aveid future money and scheduling probiems.
It is to our advantage to take care of small problem areas before
they become a big issue,

vlpé%g tik

Attachment

cc: ENL
TJ McLaughlin

UNC
JA Adams ID Jacques-2
OF Brendel RJ Kobelski
LE Centon MA Mihalic
LP Diediker BA Rathbone
B GW Duffield YR Richards
KA Gano EA Weakley
EM Greager JID:file/1b
JA Hall
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M 1 T IDGE 183 KW/KE TLITI

1.0 Sulfuric Acid $ludce Contains Hazardous Materials

Two dry-wells and two french-drains at the 183 KW/KE Filtered Water
Facilities contain several thousand pounds of sulfuric acid sludge. The
sludge is residue that was removed from sulfuric acid storage tanks in
the Tate 1960's and early 1970's. Extraction Procedure (EP) Toxicity

"7 Tests conducted on sampies from the dry-wells and drains indicate the

- —-presence of _several hazardous wastes. The concentrations of mercury fin

- the 183 KW dry-well sludge are high enough to classify the studge ag
Dangerous Waste (DW), The sludge samples also contain lesser amounts of
barjum, chremium, lead, and selenium.

At

e

~= 2.0 The Sludge Should Be Removed

%?Z ) Since at least a portion of the acid sludge may be classified as

Dangérous Waste, {1 should-be remeved from the dry-wells and
french-drains. The fellowing actions should be taken when remeving and
handling the acid sludge waste.

e Sludge from each dry-well and french-drain should be removed and put
into separate 55-gallon waste drums. This is estimated to total
about six drums at approximately 900 pounds of waste each.

e Three representative samples shculd be collected from each drum
during loading. The samples will be analyzed for EP Toxicity.

e The brick Tiners from each of the dry-wells should be removed,
cleaned, and collected in waste drums. Residue from the cleaned
bricks should he packaged with the sludge waste from the same
dry-well.

e Portions of three bricks from each waste drum are to be collected
and analyzed for EP Toxicity.

e Collect three samples of the subsoil beneath each of the dry-wells
and french-drains after the sludge has been removed. The soil
samples wil)l be analyzed for EP Toxicity.

o Sampies from the 183- KE- Acid Sludge Disposal Trench should be tested
for EF Toxicity. The samples should be taken at several depths from
3 heles dug into the trench sadiments.

e A1l sampling and analyses should be ccordinated through
Environmental Protection subsection.
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5.0 The Scurce of the Sludce

Alum is used {n the production of filtered water for reactor use. The
alum for the K Reactors was made at the 183 KW/KE Filtered Water
Facilities (see Attachment B) by combining sulfuric acid with bauxite
ore. Four sulfuric acid tanks (2 with 10,880 gallon capacity and 2 with
20,360 gallon capacity) were used at each of the 183 faciiities to store
the sulfuric acid., From 1968 to 1971 commercial grade sulfuric acid was
obtained from the Bunker Hi1l Company in Kellogg, Idaho. During this
time it was noticed that a heavy precipitate would accumulate in.the
bottom of the tanks.. The sludge was periodically flushed from each tank
into nearby drains and dry-wells,

When the K Reactors were shut down the excess sulfuric acid stored at 183
KE was tested for use at N Reactor. Mercury was detected in the acid in
the form of a white precipitate (presumed to be mercuric chloride, HgCl

or mercuric - suifats, HgSCu). The discovery triggered additional
sampling. Mercury concentrations in the tank sludge were determined to
be approximately 14% by weight.

The acid was removed from the tanks leaving about 11,000 pounds of sludge
in the bottcm of the tanks, This amecunt of sludge would have contained
about 1,500 pounds of mercury.

The sludge was washed intc a drainage trench dug near the 183 KE
facility. The trench was about 40 feet long, 3 feet wide, and 2 to 3
feet deep. The trench was lined with sand and the sludge-water slurry
was allowed to drain. The location of the acid sludge disposal trench
has been identified by E. A, Weakley and is shown on Attachment B,

The sludge was Tater lcaded into 55 gallon drums and sold to a lccal
salvage dealer, Wayne Petty of West Richland. The trench was then
backfilled to grade. '

In conversations with Doyle C. Petty of Kennewick, Wayne Petty's
surviving brother, he recalled seeing 14 or 15 drums of the sludge at
Wayne Petty's residence in West Richland. Basad on the 1971 density
determination of the sludge (1.92 g/cc) and an average drum volume of 50
gallons, approximately 12,000 pounds of sludge would have been removed
from the Hanford Site by Wayne Petty. This number correlates well with
the referenced calculations conducted by G. W. Wells. This would lead to
the conclusicn that most of the acid siudge was removed by Wayne Petty.
The small amounts of sludge in the 183 KE/KW dry-wells and drains are

probably left over amounts that were removed from the tanks during
operaticn.

c-12
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Deyle Petty indicated that he and his brother were never able to recover
metallic mercury from the acid sludge. It is not known where the drums
of sludge are at this time.

6.0 References

1. Wells, G. W., Environmental Evaluation for Disposal of Mercurv=Salts,
Douglas United Nuclear, Inc., no date shewn.

- 2.--F. T. Hara to E, A. Weakley, "STudge From Sulfuric Acid Tanks,"
Jetter dated July 19, 1971. )

3. 0. C. Schroeder to 0. J. Elgert, "Removal of Mercury-Bearing Sludge
CETE from KE Sulfuric Acid Tanks," letter dated August 24, 1971.
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ATTACHMENT A

Concentrations of Inorganic Hazardous Materials (ppm)
Using the EP Toxixity Test

Sample As Ba L£d Cr Bs  Hg  Ag  Se
K.W., dry-well

siudge 0.005 13.8 <0,002 0.03 0.0Z6 0,387 0,05 0.010
K.W. french : - .
drain sludge <0, 058 2.97 <0.002 0.29 0.83 <0.005 0.07 Q.50
K.¥. s0il under

old tank .03 £.23 <(},003 0.02 <«0.002 <0.005 0.02 <«0.002
K.E. dry-well

sludge 0.03 0.99 <0.002 0.03 <0.002 <0.005 <0.01 0.032
K.E, french

drain sludge 0.0l 22.0 <0.002 0.05 <0.002 <0.005 0.09 0.025
K.E. soil near

frepch drain - 0,005 .81 - <0.002 . <0.0QL- <Q.,002 <0005 0.04 0.005
Dangerous Waste

Limits 5.0 100.0 1.0 5.0 5.0 0.2 5.0 1.0

C-14 .
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3-0

4.0

Industrial Safety should be consulted before the sludge is removed in
order to insure that workers are properly protected from the hazardecus
materials. Also all disposal arrangements should be made through the
Radiological Services subsection. Radiclogical Services serves as the
UNC contact to Rockwell Hanford, the designated handler of Hanford Site
hazardous waste.

. . . )

Sludge samples were collected from the KW/KE facilities on July 12, 1985.

‘Samples of approximately 100 grams were taken frem each of the dry-wells

and french-drains lccated near the sulfuric acid storage areas. Acid
residue observed in the soil under the acid tanks was also sampled. The
soil and sludge samplies were delivered to Hanford Environmental Health
Foundation (HEHWF) for analysis of the inorganic hazardous materials
specified in the Environmental Protection Agency (EPA) EP Toxicity Test.
The EP Toxicity Test uses chemical extraction with acetic acid as a basis
for determining the portioa of the materials that would leach from the
waste and be available for human uptake, The results are shown in
Attachment A.

} o ] ac

A one-liter ground water sample was also collected from well K-29,
located near 105-KE (see Attachment B). The well sample was analyzed for

mercury, lead, and cadmium concentrations. The results of the analysis
are shown below,

K-29 Well Sample <.5 <2 <5
Drinking Water Standard 2 50 10

The concentrations are well telew Washington State Drinking Water
tandards. The metal-salt ccmpenents of the acid sludge ars not soluble
in water. With the limited annual rainfall in this region and the
protected location o7 the sludge, it is uniikely that appraciable amcunts
of the hazardous materials would be carried to the water table.

c-16
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Waste Management Unit: 1706-KE, Waste Treatment System

Review date: January 17, 1994

The 1706KE Treatment Storage and Disposal (TSD) facility was originally
installed to treat radioactive waste from the 1706KE Tlaboratory. It consisted
of an evaporation and epoxy encapsulation unit (IVRS) which was attached to an
existing radwaste treatment system. The existing system consisted of a 600
gallon accumulation tank which recirculated through an ion exchange column to

- -remove radicnuclides-from the water, which was then disposed of to the 100K
~outfall after analysis for activity.

In mid 1984 the IVRS unit was installed to replace the ion exchange column and
shake down tests performed. The unit experienced numerous failures and was
abandoned in late 1984, before completion of the testing program. In mid 1986
an attempt to reactivate the IVRS to serve as a mixed waste treatment system
for N Reactor effluents, resulted in a near fire and it was permanently shut
down.

In anticipation of this use, applications for Part B and Part A permits had
been initiated. Neither the original radwaste system nor the IVRS are known
to have treated hazardous or mixed waste before or during either of the
abortive test programs.

A request for withdrawal of the Part A application was submitted to the
Department of Ecology on January 22, 1989. Ecology responded on August
17,1989 disapproving withdrawal pending receipt of further justification. In
response to their request, a complete history of all materials that went into
the system during the time in question has been compiled. Sampling and
analysis of all wastes generated during the testing, as well as all components
of the system has been conducted to determine if any listed waste was
processed through the IVRS. None has been identified. The request for
withdrawal will be resubmitted with the above information.

BLAIR B. EMORY Date
Waste Unit Manager

C-17



THIS PAGE INTENTIONALLY
LEFT BLANK



WHC-SD-EN-TI-239, Rev. 0

APPENDIX D
DISPOSAL LOGS
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e - DISPOSAL.RECORT_NONRADTOACTIVE HASTES
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DISPOSAL RECORD NONRADIOACTIVE WASTES

When—requesta—are—received- for-authorization—to- dispose of
material " in the nonradicactive waste- disposal sites in the

deactivated areas, the following information is required.
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Y
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- SR ' MR E LN 00D
i 6. Material to be disposed of Z Cons
— ?; Vo’-ume_of._ma.te:ial ‘;E .& m- ud
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DISPOSAL RECORD NONRADIOACTIVE WASTES

When requests are received for authorization to dispose of

material in the nonradiocactive waste disposal sites in the

deactivated areas, the following information is required:

1. Disposal site 00— (FRovEL Fr
2. Date of Request 4-//;;' /65
3., Person Reguesting Permission 4 472
Go&e 177
Bddress and Telephone - S- S8E2
4, Person authorizing disposal M Gewzin
5. Date of disposal .5‘/9/5@ THRy 5SS/
. Cmmeré; Weoo, ST
6. Material to be disposed of Aarialr wfg_;_: Conc
. ) 17
7. Volume of material Yo 2+ /34
- on ovERmE = 757
8. Origination of material Ganie k. £ E5 .
Does material contain nonfriable asbestos? YES NO_X

If YES, volume of nonfriable asbestoé:
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When requests are received for authorization. to dispose of -
 material in the nonradiocactive waste disposal sites in the

deactivated areas, the following information is required:

1. Disposal site 100~ Geap=t For
2. Date of Reguest 4-/45/53_

3. Person Requesting Permission DALE Ll s

G /77
Address and Telephone S=58E63
—-—---- 4, Person autheorizing disposal KH. Germm

. b= /fg

5. Date of disposzl _iéiBAQQ Zaggsaé%és
C’Mggﬁ; WOOO/ m’

£€. Material to be disposed of ASBLLT, \RE T

7. Volume of material 225 vauh5

8., Origination of material Lzaga: M

Does material contain nonfriable asbestos? YES NO_X

If YES, volume of nonfriable asbestos:
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DISPOSAL  RECORD NONRADIQACTIVE WASTES

ERNE TS

~When tequests are received- "f'or"authorization

to dispose of : .
material in the nonrld.lﬁaCtiv-B—-“s‘tHi‘Bposa}mteg—in‘—t'he ——— .
-——--- deactivated-areas, the-fonowing “informationis required: ,__7‘_._
- ml.—-l.)isposg-;;.s;_te%—q_q_-- S —

: . T | (00, ey 37 i

2. Date o_,f_Re'que'aE‘: .i’/za;/L T

3. Person Requesting Permission MCE T
o __A_dg;g_s_s__and _Ie_le.nhnnn - (2T 8- R
a, Person anthorizing disposal N Gz S
.. <Je- Date of disposa.l o
- 67 “Material --‘to'.l_a'”e_--disposed of : (B3~AE s 7o _ s -
o SR 4/2:/99—7_4125/198&1%——' —
T TR Volume of mater ay T Ut 222452 9 .
- 8. Originatiom of material : o L83 - _ o
Does_matmal_contain.nonﬁﬂabiwbm—ytr D i —
R If YBS. volume of nonfriable asbestos- SN S
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DISPOSAL RECORD NONRADIOACTIVE WASTES

When requests are received for authorization to dispose of
material in the nonradicactive waste disposal sites in the
deactivated areas, the following informatien is required:

1. -ﬁié?pc_;éréii_s-itre“ n [00-¥_Gravst

S/23/58 -
= 2. Date of Request ‘ : - -

L5 G
te? 3, pPerson Requesting Permission i D iy - ._é
= 1T T ,
£~ Address and Telephone S Bl :
4. Person authorizing disposal L Grira -ﬁ;l

5. Date of disposal Coo —J/gz THigy /14 /,ﬂ‘ﬂ, - “l‘“—

Cowvcesre ~EN &, P SR

, . cEylaro S
6. Material to be disposed of gaao - E 1

780v003 Forzon £ sano ——
! 03 Y38 ConRErE & masyay_

- 883 yos" TormL

— N e —

8. Origination of material | BI-KE Sep. Sasen

Does material contain nonfriable asbestos?  YES NO_X -

If YES, volume of nonfriable asbestos: e S
N N

D-27




WHC-SD-EN-TI-239, Rev. 0
DISPOSAL RECORD NONRADIOACTIVE WASTES
When requests are received for authorization to dispose of

material in the nonradicactive waste disposal sites in the

deactivated areas, the following information is required:

1. Disposal site 100-£ (Gt Y7
2. Date of Request & /;’r‘a /98
3. Person Reguesting Permission éjzct.(:ggj (AJK)
F=4421
Address and Telephone Mo 2,4 _ANsre CO'BT
SE.
4. Person authorizing disposal ,é?ZKCA&Azzv’
5. Date of- disposal A /30 /86
_ Galv. CuUlveEer o
6. Material to be disposed of _ Conpuir £ WiRE"
7. Volume of material 256 Fr 2
8. Origination of material C%ggg; M.
Does material contzin nonfriable asbestos? YES NC_X

If YES, volume of nonfriable asbestos:

D-28
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-~ DISPOSAL RECORD NONRADIOACTIVE WASTE

o

When Tequests are received for authorization to dispose of
material in the nonradiocactive waste disposal sites in the

deactivated areas, the following information is required: .

Disposal site 100-K Graowt 5r

of Reguest T ' 7/5 ,/_95 _
X : . -

<-3. Person Requesting Permission DA gy :
Ein ‘ #TI7=A f
Address and Telephone =Sl 4
- -4, Person authorizing disposal - LR, P A 7
e . as . T / _
5. Date of disposal 2 188 !
6. Material to be disposed of Woan € ook "-
7. Volume of material 2.5 vosZ ?
8. Origination of material [T T-K '

Dces material contain nonfriable asbestos? YES§ NO X 7

If YES, volume of nonfriable asbestos:

D-29
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DISPOSAL RECORD NONRADIOACTIVE WASTES

When rrequests are received for authorization to dispose of N
material in the nonradiocactive waste disposal sites in the

deactivated areas, the following information is required:

1. Disposal site 100K, (Gravsl £r
2. Date of Request 9/3 /5’8 -
3. Person Reqguesting Permission 77/4@#1 LAv=
S4-1e
Address and Telephone S-4298
4., Person authorizing disposal 4 GR/FF-?’/
5. Date of disposal Q)6 — C?A? /88
6. Material to be disposed of %Lw%mzr
7. Volume of materia_l 290 %53
8. Origination of material- Gavle. Mountun
Does material contain nonfriable asbestos? YES_ NQ:Xi_

If YES, volume of nonfriable asbestos:

D-30 -
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DISPOSAL RECORD NONRADIOACTIVE WASTES

en requests are received for authorization to dispose of
nonradioactive waste disposal sites in the

terial in the

activated areas, the following information is required:

. Disposal site - r \
TF 2; E E/ f ﬁEE
== Date of Reguest - _ - )

3-4298%  S4-16

+3; Person Requesting Permission Thurman  Dons

Address and Telephone A-429R 5S4
. Person authorizing disposal R Grifhin
13 /BA

Date of disposal
Aephalt & Longrete

Material to be disposed of

Volume of material
’ Goole, Vispnion

Origination of materjal
YES NO X.

Jpes material contain nonfriable ashestos?

If YES, volume of nonfriable asbestos:

D-31
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DISPOSAL RECORD NONRADIOACTIVE WASTES

When requests are received for authorization to dispose of
material in the nonradioactive waste disposal sites in the

deactivated areas, the following information is required:

1. Disposal site 100 -K (ravel B+

2. Date ¢of Request A-15 - CY'H_'%

3. Person Requesting Permissicn

Address and Telephone

4. Person authorizing disposal ARH Griffn

5. Date of disposal alis - 3/!9/4%

Rpha i+, Pl‘p[-a, rPtmch,Tm
6. Material to be disposed of Mednl Tron 1,53‘(5) Comiur"'g

Croncrett
7. Volume of material _ 330 Yps®

8. Origination of material gﬂ@lﬁ ]HQ;;Q“m,k'r’\

Does material contain nonfriable asbestos? YES NO &

If YES, volume of nonfriable asbestos:

D-34
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DISPOSAL RECORD NON-RADIOACTIVE WASTES

" We requests are received for authorization to dispose of material in the
non-radicactive waste disposal sites in the deactivated areas, the following
information is required: :

Disposal site J6C-K  (pawst R

Cate of Request . 7-12_ ~ 7-19-89

Person Requesting Permission W. BleVemars

Address and Telephone 23 b_l;o_b - 100K
&, Person authorizing disposal L\
5.  Date of disposal .12 = P -F9
£. Material to be disposed of (!mgéjz Demplodion e
7.  Volume of material ~435 ¥YDs 3
€. Origination of material /j/?"<
Dces material contain nohfriab]e asbestos? Yes No X ' ”

If YES, volume of nonfriable asbestos:

D-36
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DISPOSAL RECORD NONRADIOACTIVE WASTES

When requests are received for authorization to dispose of
material in the nonradicactive waste dJdisposal sites in the

deactivated areas, the following information is required:

1.- Disposal site ) 100 -K ey Pt
2. Date of Request £-27-29
3. Person Requesting Permission et Ve Dannit
Address and Telephone Jil 39T
4. Person authorizing disposal N E 1lg4(;ﬁV\
5. Date of disposal £-20-£9
. . T - - e . / { A //
6. Material to be disposed of Fermcdd + 4n@’ﬂ%€ﬁi4&yﬁ
w Ll
7. Volume of material /B2 D ﬁ//)ﬁj
8. Origination of material /§3-k/QJ-
Does material contain nonfriable asbestes? YES___ NO_X;_

If YES, volume of nonfriable asbestos:

=
w
~1
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B SITE __SSESSMENT REPORT

UST Site Owner: U.S. Department of Energy , Field Office, Richland

Owners Address: 825 Jadwin P.0. Box 550, Richland, WA 99352

Site 1D Number: 012763

Tank ID Number:; 130-KE-1A,1B

I. Site Conditions Maps
. The-following-maps and drawings are provided:
Figure 1: Hanford Site Boundary Map

Figure 2: 100 K Area (with Building L
___ Figure 3: Ground Penetrating Radar Ma

ist)
p

- -1l Site Conditions Description

The Hanford Site (Figure 1) is located northwest of the city of Richland,
Washington (population 33,000). The 100 K Area of the Hanford Site is Tocated
approximately 30 miles north-north west of Richland and contains two inactive
reactors and associated facilities (Figure 2). The site is approximately on
half mile south of the Columbia River,

IV. Site Investigation and Sampling Activities

Tank Site Description

The 130-KE-1A,1B diesel fuel tank system was permanently closed by removal of
the tank and accessible piping on October 5, 1992. A ground penetrating radar
map of the tank site is also presented (Figure 3).

Site Assessment

Safety hazards were addressed prior to tank removal and site assessment during
prejob safety meetings. Both the removal and site assessment were performed

““according to a detailed work procedure and safety plan prepared by
Westinghouse Hanford Company (WHC) (WHC 1992) based on Ecology’s guidance
documents (Ecology 1991a; Ecology 1991b). The site was intermittently
monitored for both organic vapors and radiological hazards to ensure worker
safety.

D-42
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- SITE ASSESSMENT REPORT

UST Site Owner: U.S. Department of Energy , Field Office, Richland

Owners Address: 825 Jadwin P.0. Box 550, Richland, WA 99352

Site ID Number: 012763

Tank ID Number: 130-KW-1A,1B

!, Site Conditions Maps

The following maps and drawings are provided:

Figure 1: Hanford Site Boundary Map
Figure 2: 100 K Area (with Building List)
Figure 3: Ground Penetrating Radar Map

. Site Conditions Description

The Hanford Site (Figure 1) is located northwest of the city of Richland, ,
Washington (population 33,000). The 100 K Area of the Hanford Site is located
approximately 30 miles north of Richland and contains two inactive reactors
and associated facilities (Figure 2). The site is approximately one half mile
south of the Columbia River.

IV. Site Investigation and Sampling Activities

Tank Site Description

The 130-KW-1A,1B diesel fuel tank system was used for emergency generators,
but was abandoned in 1971. A ground penetrating radar map of the tank site is
also presented (Fiqure 3). These tanks were identified as orphans and
undergoing removal. During excavation the site was found to be radioactively
contaminated. After the tanks were removed from the pit on October 22nd, the
tanks were found to be radioactively contaminated as well.
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Site Assessment

Safety hazards were addressed prior to tank removal and site assessment during
prejob safety meetings. The UST removal was performed according to a detajled
work procedure and safety pian prepared by Westinghouse Hanford Company (WHC)
(WHC 1992) based on Ecology’s guidance documents {Ecology 1991a;

Ecology 1991b). The site was monitored for both organic vapers and
radiological hazards to ensure worker safety. ODue to the radiclegical hazards
of the site, an incomplete site assessment was done.

Field samples were taken, but no samples were sent offsite due to the
radioactive contamination. Two field samples were taken from the tank
impression and field analyzed. A Thermo Environmental Instruments model 580B
Organic Vapor Monitor (QVM) photoionization detector with a 10.6 eV lamp was
used to determine the Volatile Organic Compound (VOC). The total VOC
concentration for each sample taken from the tank impressions was 0.2 ppm.
The reading varied from 0.0 to 0.2 ppm. The OVM detection 1imit is 0.1 ppm.
No visible soil discoloration or other unusual features were observed during
excavation or removal.

There was nothing indicating the presence of free product during the
excavation of the tank or the tank removal.

Planned Activities

Due to the radioactive contamination of the site and tanks, the pit was
backfilled with uncontaminated soil and posted appropriately. Attempts to
decontaminate the tanks was unsuccessful. The tanks have been wrapped with

. ..plastic and a plan to dispose of the tanks onsite is in progress.

Since the tanks are very close to the reactor building, the long term plan for
the site is to decontaminate or remove any contaminated soil when the reactor
and surrounding site is remediated. Since the field sample analyses indicated
low organic vapor values and the site is radioactively contaminated, no
attempts to collect soil samples for lab analysis will be made at this time.
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CHRONOLOGICAL LISTING OF SIGNIFICANT REACTOR AND FUELS EVENTS FOR 100-KE/KW.

September, 1952

Construction began on hoth reactors as part of Project X.

1954

Lead dip process was adopted for all fuels. Core pre-heat
and fuel assembly operations partially mechanized.
Ultrasonic transformation (grain size) testers placed in
operation. Semiautomatic welding machines replaced manual
welders. Resumed fabrication of 8-in. normal fuel.

Continued use of cored fuels - up to 15% of production.
Developed I&E fuel and produced initial reactor test load.
Production facilities expanded to meat requirements of two
new reactors. Radicgraph adopted for testing all fuel.
Automatic core etch machine replaced manual line. Automatic
quench replaced manual machine. Penetration tester adopted
for all fuel.

January 4, 1955

KW

Initial reactor start-up at 8:47 a.m. Namepiate design

level - 1850 MW.

January 5, 1955

KW

Reactor shutdown at 2:04 a.m. due to fuel element failures
resulting from a coolant stoppage at the rear pigtail of
tube 4669. The stoppage resulted from a plug not removed
during start-up tests when pre-start-up static pressure
tests on the delta-scale instrument had been incorrectly
inferred to indicate flow. The tube and tube bearing
graphite blocks were replaced after drilling a 6-in. opening
Resumed operation March 11, 1955.

February, 1955

Al
Reactors

through the rear shield.

The hot start-up procedure, used in recovering from reactor
scrams was discontinued February 10. A revised procedure
was initiated February 24, limiting the power level rise to
50 megawatts per minute.

April 17, 1955

KE

Initial reactor start-up at 3:30 p.m.
level - 1850 MW.

Nameplate design

April, 1955

All
Reactors

Irradiated metal cooling time in reactor building basins was
increased from 90 days to 105 days due to iodine emission.

April 25, 1955
to
April 28, 1955

KE & KW

Both reactors shutdown when the 100-KE effluent outfall line
broke loose from its anchor in the river bed. The flow from
both reactors was diverted to the 100-KW line pending repair
of the 100-KE line. The 100-KE line was returned to service
May 18, 1955.

May 15, 1955

Al
Reactors

The process water pH was reduced from 7.5 - 7.8 to 7.2 - 7.4
in an attempt to reduce corrosion of aluminum process tubes
and fuel element jackets.

August, 1955

KE & KW

Significant mercury separation in Panellit gage switch
bottles was experienced.

September 18, 1955
to
September 27, 1955

KW

Replaced all front face aluminum connectors with tefton (a
trademark of E.I. Dupond De Nemours) stainless steel braid
reinforced connectors; all of the remaining original
temperature monitoring bulbs (used to monitor coolant
temperature in the process tubes) were replaced with interim
type bulbs.

~ October, 1355

Started using a helium detector for locating process tube
water leaks. Gases from the reactor atmosphere, entrapped
in reactor effluent, are drawn by vacuum pump from one
header at a time. Presence of helium indicates a leak on
that crossheader and tubes are individually pressure tested.

E-1
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October 2, 1955
to

KE

Replaced all front face aluminum connectors with teflon-

stafnless steel braid reinforced connectors. ALl except
eight rows of tube temperature elements were replaced with
new interim elements.

October 13, 1955

January, 1956

Fuels

Ultrasonic bond tester adopted for all fuel. Statistical
sampling plan initiated for control of fuet length and cap
thickness. Developed can-sleeve vibration for canning
operation.

April 29, 1956 |

W

The first K Reactor fuel element failure occurred in tube

3583 at.an exposure of 595 MWD/T. _The failed elemant uas

eight-natural uranium and was a split type failure. This
excludes the failures during initial start-up caused by a
flow stoppage.

September, 1956

Fuels

Began large-scale reactor testing of I&E fuel elements.
Automatic component cleaning machine replaced manual line.
Automatic sleeve cleaning machine replaced manual line.

Oecember 11, 1956
to
December 22, 1956

KE

Tie-in of 1706-KER facility. This is a test facility
constructed adjacent to the KE Reactor in order to utilize
recirculating loops and single-pass tubes in the KE Reactor,

January, 1957

Fuels

Production of cored fuel elements was discontinued.
Initiated use of x-8001 Al alloy for testing purposes.

January, 1957

Al
Reactors

Completed the installation of Separan feed facilities.
Separan is a coagulant aid used in the filtering of process
water.

~ February, 1957

KE &KW -

A _second generator was placed in parallel with BRA to

prevent scrams from power failures or surges.

May, 1957

Fuels

Process development transferred from 313 Building to 306
Pilot Plant. Autoclave time reduced from 40 to 20 hr.
Spire vibration developed to improve wetting.

Al
Reactors

Partial fringe poiscn blankets were charged to reduce
biclogical shield temperatures amd assure the cortinuing
adequacy of shield attenuation.

September, 1957

Fuels

Use of standard tru-line fuel began. Conversion of reactor

Loading to I&E fuel began.

November, 1957

Gamma monitoring system for the detection of fuel element
failures put in service.

December, 1957

KE & KW

Fuels

Bond-penetration testers instailed in plant. Study of solid
state diffusion bonding processes injtiated.

January 31, 1958

KE & KW

Reactor power level limits of 3140 MW were recommended by
the Advisory Committee for Reactor Safety, and imposed by
the A.E.C,

January, 1958
to
July, ‘1958

KE & KW

Started loading central zones with internally and externally
cooled fuel elements.

March, 1958

Fuels

Weld recovery process developed and adopted.

August 11, 1958

KE & KW

The first shipment of watermix elements was received for use
in the 17th fuel element position from the downstream end.

l'l"l
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_ November 3, 1958 |

-m

Started the installation of Resistance Temperature Detectors
replacing Thermohms for monitoring tube outlet water

7 - to - KW temperatures.
December 1, 1958
Special spire etch process adopted. Began the use of
December, 1958 Fueis projection fuels.
Januar—y 1989 Automatic welders installed in production line.
to Fuels
July, 1959
- January, 1959 KE & KW ACRS limits were relaxed to 4000 MW.
;’:: All All Hanford reactors operated continuously for 8.9 days, a
ey February 16, 1959 record for eight-reactor operation.
i Y 10, Reactors
. Ap\"i'l 15, 1959 Completed the installation of Resistance Temperature
to KE Detectors.
Mav. 10. 19K90
May- 1V, 1327
May, 1959 Fuels Fuel Quality Certification Program started.
Vendor (cladding components) Evaluation Program was
June, 1959 Fuels initiated.
Non-equilibrium start-up losses significantly reduced by use
January, 1960 KE of splines.
December, 1960 KE Started use of nitrogen-helium gas atmosphere.
December. 1960 Fuels Full-scale use of x-8001 Al alloy clad fuel began. Pressure
s

quench was installed in the plant.

NOTE: As power levels increased, the trend toward greater production Tosses
per start-up was markedly reversed during 1960 through the large-
scale use of poison spline supplementary control.

January 22, 1961

1. Exhaust air from 10% Ruilding was routed through absolute

filters - Project CGI-791, "Reactor Confinement."

KW
Administrative levels increased 10% with particulate filters
in use to 4400 MW.
Exhaust air from 105 Building was routed through absolute
J 24, 1961 KE filters - Project CGI-791, “Reactor Confinement."
anuary
’ Administrative levels increased 10% with particulate filters
- .- .in .use to 4400 MU -
A]] Reactor confinement project halogen filters installed and
October 20, 1961 Reactors beneficial use obtained.
First total loss of 100 Area electrical power. 8§ix
April 6. 1962 All operating reactors were scrammed. Reactor coolant loads
P ’ Reactors wWere picked up by the secondary systems and there was no
damage to reactor facjlities.
Al ALl operat.ing reactors were scrammed by a BPA power fault.
July 10, 1962 Reac'gurs ALl equipment of impertance to reactor safety operated

satisfactorily.
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Beneficial use of Project CGI1-844 - 100-K Area Coolant

July 21,1962 ] KE & KW | Backup. This provides standby diesel and steam driven
punping facilities.
Beneficial use of Project CGI-833 - increased Process Water
Flow. This project involved additional river pumps at the
181 Building, new impellers and associated equipment for the
190 Building low Lift pumps, rewinding the low Lift pump
October 2, 1962 KE & KW | potors (from 900 #P to 1,500 Py, reworking the high Lift
pumps and upgrading the electrical supply system. The
process water flow at each K Reactor was increased by 30,000
GPM.
A total of 6684 aluminum tubes was replaced during CY-1962.
December, 1962 A
’ Reactors
February 2’ 1963 KW Started the installation of zirconium tubes.
i_‘\pr--i i, 1963 Fuels Development of arch rail projection fuels began.
Charged 51 tubes with lithium target elements on a pilot
May 2! 1963 KW irradiation (IP-561) at a K Reactor.
May’ 1963 KE Started the installation of zirconium tubes.
Three reactor scrams were experienced - a record (monthly)
A
May, 1963 Reactors low for eight-reactor operation.
Hot die sizing provisional process specifications published.
May’ 1963 Fuels Fuel grading program was initjated.
JUT‘IE, 1963 KE First 100% (monthly) T.0.E. for a K Reactor.
Concluded 45.2 days of continuous oberation - a K Reactor
July 18, 1963 KW record.
September, 1963 Fuels Discontinued radiograph as a fuels test.
November, 1963 Fuels Conducted study of thoria fuels fabrication.
Reactor maximum power level limited to the highest level
December 2’ 1963 KE & KW previously achieved - 4400 MW.
December. 1963 Al A total of 5981 (3509 zirconium and 2472 aluminum) tubes was
? Reactors replaced during CY-1963.
i b ‘q T Ehele Dimensional behavior probiem of hot die sized fuel during
December’ 1963 Fuels irradiation became known.
Began investigation of hot die size fuel irradiation
behavior.
January, 1964 Fuels
Test quantities of thoria elements fabricated in
Laboratories. Thoria element fabrication development began.
Established an alt-time monthly input production record for
January, 1964 KW a Hanford reactor (136.2 KMWDs).
Completed the installation of zirconium tubes - 2351
February 6, 1964 KE instal led.
March 1. 1964 KW Completed the installation of zirconium tubes - 2358
»

instalted.
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March, 1964

First 1004 monthly time operated efficiency since startup.

KE Established an all-time monthly input production record for
a Hanford reactor (136.5 KMWDs).
Established a new monthly input production record (242.0
May, 1964 KE & KW | Establi
May 1964 Al E:;g:;ished a new monthly input production record (542.1
’ Reactors )
All A monthly record quantity of (927 tons) irradiated metal was
August, 1964 Reactors shipped to CPO.
Irradiations of thoria in the 6-ton U-233 demonstration
August, 1964 KW program comoleted.
Ninety columns of depleted uranium were charged. These
August, 1964 KE depleted coiumns are tEI.Be irradiated to exposures of 1600
- MWD/T to meet the 1B% Pu_requirements.
Provisional process specifications for thoria process issued
AUQUSt9 1964 Fuels and fabrication began.
A total of 194 columns of depleted uranium is now charged as
P g
September‘, 1964 KE B2gt of a program to produce 25 kgs of plutonium with 18%
Pu content. Initial charging started in August.
Initial loading of thoria target elements charged in KW
: September”’3oi 1964 KW _fringe as part of 110 kg uranium-233 order.
September, 1964 Fuels Initial reactor charge of arch rail test elements.
December. 1964 AN gYé;%i' MWD input preoduction exceeded record year 1963 by
’ Reactors -
FEbY'U&Y‘_Y, 1965 KE & KW Theria blankets now exist.
Al All reactors operated continuously for 9.3 days, exceeding
February, 1965 the seven operating reactors record of February 16, 1959 by
Reactors | 0.4 day.
The hydriding of zircaloy-2 process tubes was first
March 1, 1965 KW The hydri
. Preduction test of oil quench hot die size fuel demonstrated
ApY‘ﬂ . 1965 Fueis a marked improvement in dimensional behavior during
irradiation.
Preliminary development work began on fabrication of UO
May, 1965 Fuels clements. 2
Depleted uranium irradiations for 525 production of 25 kg of
plutonium containing at least Pu have reacl goal .
Ma 1965 KE L i ini l 18% h hed L
Y, The irradiation will continue until October, 1965 or until
ruptures occur, whichever is first.
June 15’ 1965 Fuels ;\tzt::ggc':l production run of thoria target elements was
June, 1965 KW A flexible cooled HCR was instalted in No. 2 channel.
JU]_Y 23’ 1965 Fuels While running pile periods, a record power level of BOO

watts was achieved at the Hanford Test Reactor.
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R T ) The failure of the No. 3 boiler at KW was caused by an

July 31, 1965 KW explosion in the oil-fired furnace. Following extensive
repair the hoiler was returned to service March 9, 1966.

The irradiation of thoria to meet the 140 kg uranium-233
program requirements was completed. The fringes of 105-KE

AUQUSt’ 1965 KE & KW and -KW Reactors (atong with 8, C, and D) have been

recharged with thoria in anticipation of future U-233 needs.

As in past years, a program was initiated to achieve a
reduction in reactor coolant water temperatures through
controtled Columbia River discharge from Coulee Dam. This
Au UVSt 9. 1965 ATl program invoelves discharging cool water through discharge

9 : Reactors gates at the bottom of the dam instead of releasing the
warmer water over the spillway. The program was
discontinued September 8, 1965. An average reduction of 2 C
in water temperature was realized.

VSR channel No 49 was lined with a graphite sleeve. Boring
of the biological and thermal shields was completed during

September 15, 1965 KE August. The principak benefit from sleeving is to prevent
T T e s e e —e s s e pothe 1588 oT 3R system poison balls ints Khewn stack veids in
severely distorted VSR channels.

OCtObEY‘, 1965 KE & KW 7 hj:hgzgg;::clgg;been established to sleeve 24 VSR channels at i

Thoria target element fabrication was resumed to prepare
October 14, 1965 Fuels elements for charging into the K Reactor cores.

The 12-ton depleted uranium irradiation (IP-694-A) was

completed and the material was discharged at an average
October, 1965 KE exposure of 2700 MWD/T and a Pu-240 content of 25.5%. A
similar irradiation at B Reactor is continuing.

October 1965 KE A partial E-Q core load was charged into 105-KE Reactor.

The No. 1 oil-fired boiler at 165-KE was internally damaged
by a firebox explosion during scheduled engineering
Januar‘y 2], 1966 KE diagnostic tests of the combustion system. The boiler was
’ | returned to K Reactor Subsection April 22, 1966 by Project
oo — - — -1 -Engineering for- routine PM Work pefore piacing in service,

- oo e o Four-NpQ, - target elements with 5 Wtk neptunium in aluminum
February 15, 1966 KW were chafged (PT-1P-805) tggconfirm calculations on Hanford
capabitity for producing Pu

Record reactor input productionh of 414.9 KMWDs exceeded the
March, 1966 KE & KW previous monthly maximum for these reactors (as well as B,
C, and D) by 6.6%.

Examination of three Zircaloy process tubes removed from the

K Reactars further confirmed that hydriding has resulted
MarCh’ 1966 KE & KW primarily from the galvanic couple between the Zircaloy
process tube and the aluminum dusmies.

: : In the hot-die-sizing process, a 300-piece per shift
Aprﬂ ! 1966 Fuels throughout capability with a 65% yield was demonstrated.

. One final column of depleted fuel (PT-1P-694-A) was
Apr” 13’ 1966 KE discharged with an exposure of 4020 MWD/T

Full reactor beneficial use of Project CGI1-967, "High-Speed

- Scanning System for Temperature Monitor - KW Reactor," was
Apr‘ﬂ 21 * 1966 KW obtained with tie-in of the scanner to resistance
temperature detectors,
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_May, 1966

J-provides .2 high flux environment for isotope production and

Fabrication of a fuel element, approximately 1-in.

larger in
diameter than the nominal small reactor size, utilizing the
rod-in-tube concept was achieved. This fuel assembly

permits the use of various combinations of uranium
enrichment and target materials.

May 14, 1966

High power density fuel irradiations were initiated with the
charging of five columns of 125 Metal (PTA-022).

_May, 1966

The Columbia River cooling program for CY-1945 was
initiated.

June, 1966

Initial on-reactor experiments with grit blasting of K
Reactor zirconium process tubes for zirconium hydride
removal were performed.

June, 1966

KW

Analyses of samples from a Zircaloy-2 process tube removed
from KW Reactor after six months service with anodized
aluminum dummies indicate no detectable hydrogen pickup.

~July 8,
to

July 9, 1966

1966 |- -

KE & KW

-All operating-reactors had to be shutdown because of strikes
by the Hanford Atomic Metal Trades Council against two
Hanford contractors - [TT/Fss and BNW. The 105-KE Reactor
Was on a scheduled outage when the strike began,

July, 1966

KE & KW

The cause of hydriding of Zircaloy-2 process tubes in the K
Reactors has been established as an electric coupling of the
aluminum {dummies) and the Zircaloy-2. _

August 25, 1966

KE & KW

All DUN-operated reactors were back in operation following a
strike by the Hanford Atomic Metal Trades Council.

August, 1966

All
Reactors

The Cotumbia River Cooling Program was canceled because of
extended reactor outages resulting from the work stoppage.

September 5, 1966

The initial test of 125 Metal fuel elements for high power
density fuel irradiation was discharged at an average
exposure of 1060 MWD/T (PTA-022). This was the initial
irradiation of elements operating at spec1f1c powers up to
1530% of current powers.

October 10, 1966

The high speed scanner, Project CAI-174, was connected to
the process tube temperature detectors, thereby achieving
beneficial use of the system.

October 23, 1966

The first non-die-sized rod-in-tube fuel elements to be
given in-reactor testipng were chatrged into a KER test Loop.

November 1, 1966

Fuels

Installation of the facility for anodizing aluminum dummies
was completed. These coated dummies are for use in Zircaloy
tubes at the K Reactors to inhihit hydriding.

December 19, 1966

Ku

The automatic scram feature of high speed scanning system
which monitors the effluent water temperature of individual
process tubes at the rate of 4000 per second was tied into
the No. 1 safety circuit.

December 25, 1966

KW

The first third of the KW Reactor E-Q load was charged
(PETA-048). This charging of 100 tubes of depleted uranium
plus supporting enrichment (%4 Metal) represented the start
of a program in 105-KE and -KW 5sactors to produce 215 kg of
plutonium containing about 27% Pu.

December

1966

KW

Examination of the second cycle of HDS columns (PTA-0111)
from KW Reactor supports previous observations that, in the
K Reactors, HDS fuel appears to suffer greater localized
corrosion than Al-Si-bonded fuel.
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KW

EEG first discharge of nondefense plutonium (fuel with 8-9%

Pu) for the Zero Power Plutonium Reactor program
oceurred. This is a eontinuing program to produce 1150 kg
of nondefense plutonium for the ZPPR program.

M~
m

The first 100 columns of depleted uranium fuel plus
supporting 94 Metal were charged. This represents the first
third of 105-XE Reactor's E-D loagkunder PITA-048, to
produce plutonium containing 27% Pu

February, 1967

KE & KW

A total of 160 columns of depleted uranium fuel, plus
supporting 94 Metal, was charged into each of the K
Reactors, This is the second segment of the E-D ioad

(under PITA-048) to produce plutonium containing 27% §40Pu.

March, 1967

KE & KW

Because of lower than expected reactivity the last segment
of depleted uranium to be charged in 105-KE and -KW Reactor
was split into batches. Twenty-five tubes at 105-KE and 24
at 105-KW were charged,

April, 1967

KE & KW

Analysis of eight Zircaloy tubes removed from the K Reactors
indicates the rate of hydride formation in the base metal to
be 26.9 ppm/yr, confirming previcus observations indicating
25-30 ppm/yr.

April, 1967

KE

In the demonstration test for 238Pu production, finished
neptunium elements were made available for charging at
105-KE Reactor only 44 days after the neptunium had been
discharged from 105-N Reactor. This is well within the
50-day turnaround considered critical for the recharging of
neptunium.

April, 1967

KW

The last 23 tubes {for a total of 310) of depleted uranium
were charged completing this special E-D toading (PITA-048)
at KW Reactor. Approximately 850 tubes of 94 Metal have
been charged in support of this irradiation.

April, 1967

KW

The 210 E-N test (PTA-054) which consists of 17 columns of
210 Metal fuel columns and five columns of Lithium-bearing
target elements was charged in a block array.

May, 1967

KE & K

Analysis of Zircaloy coupons irradiated for 240 operating
days confirmed earlier tests that elimination of the
galvanic couple between aluminum and Zircaloy would prevent
further movement of hydrogen into the base metal of the K
Reactor tubes. Thus, the use of grit-blast to remove the
existing hydride layer appears unnecessary.

May, 1967

KE

The last 25 columns of depleted uranium (for a total of 310)
were charged into 105-KE Reactor completing the special E-D
loadings in 105-KE and -KW in accordance with PI1TA-048.

May 7, 1967

KE _

The supporting block for the neptunium irradiation was
charged into 105-KE Reactor during an outage May 7 and the

-1 ~first reptuniam colimn -was <charged during -operat o on Hay

May 25, 1967

KW

On the high power density fuel program, 20 tubes were
charged on PTA-067 which authorizes the irradiation of 100
tubes in KW Reactor at 150% of base specific power.

_June, 1967

_KE & KW |

A nondefense plutonium program, as specified by the AEC-RL,
Ais. under wav at the four production reactors,

June, 1967

KE

Two columns of neptunium target elements, being irradiated
under PTA-063, were charged during equilibrium operation.

July, 1967

KE

KE Reactor achieved a K Reactor operating record when it
concluded 46.5 days of continuous operation.
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Based on results from GETR irradiations of graphite samples
removed from KW Reactor in December, 1966, and at current
July, 1967 KE & KW KE/KW cperating comnditions, contraction of the graphite
should continue for at least another three to four years,
after which expansion can be expected.

A production test program, involving both natural and
enriched fuel, has been developed for determining the

JU]-Y’ 1967 KE & KW ability of K Reactors (as well as B and C) to produce

plutonium with Pu-240 assays in_the range of 12 to 15%.

Hot-die-sizing process development for producing the rods of
Ju]y, 1967 Fuels the 1-in. overbore rod-in-tube fuel elements was completed.
August’ 1967 KE A 100X time operated efficiency was achieved at K Reactor.
August 19677 o KE & KW | Both reacters operated concurrently for 13.3 days, their
b}

longest period of combined uninterrupted production.

The first UO,-Mo cermet fuel pin capsule cooled with
reclrculatlns helium was discharged from a special test

~ Anmnct 10Q£7 il facility at KW Reactor after achieving its goal exposure of
AUgUa L, 1Iu7 nw 2,000 hr. A similar second capsule was charged. These
experiments are part of a NASA-Lewis Research Center program
for the development of a nuclear space propulsion system.
Reactor achieved 48.5 days of continuous operatmn a record
e il September 18, 1967 | __ KE | 0Tt 2k resctor.

The 2.1 E-N test irradiation was terminated when cne of the
October, 1967 KW 210 Metal fuel elements failed due to the loss of element
supports by corrosion.

| B Sixty-one columns of 125 Metal and five thermocouple trains
January, 1968 KW were charged in the second phase of the 150% specific power
test (PTA-067).

Cahwirawy 10480 Ke 8 il An order was received for 360 kg of "clean" B3y for use in
fetualy, 1Jv0 NL 9 R the AEC's seed and bianket reactor development program.
: Achieved 48.8 days of continuous operation, a new record for
Aprﬂ , 1968 KE a K Reactor.

Results of the analysis of 14 Zircaloy process tubes removed
form the K Reactors after 55 to 59 months of exposure

May’ 1968 KE & KW indicate the ancdized spacers have not stopped hydrogen

entry into the base metal.

An econcmic study of segmental charge-discharge at the X

Reactors showed a substantial incentive for the use of this
May' 1968 KE & KW technique if the refueling rate for natural uranium fuel
elements can be made to equal current rates.

load and the charging of a thoria load. The discharge in

. June of the remaining depleted metal in KW, and the charging

May 25, 1968 KE of thoria there, Will compjete the program to produce
plutonium containing 274 Pu, and will finish the initial

charging of thoria loads in 10§3§E and -KW to assure the

delivery of 3860 kg of “clean" U as scheduled.

The reactor was scrammed at 11:23 p.m. by a low-pressure
Panellit trip on tube 3560, A piece of metal about 11/16

in. diameter by 3 in. long had ledged in the venturi throat,
June 19’ 1968 ) KW completely stopping coolant flow to the tube. The fuel
charge and process tube were removed form the channel and
operation was resumed July 28, 1968.
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For the year ended June 30, 105-KE exceeded its FY-1964

June, 1968 KE record by 0. 1%,
The testing of Lithium-aluminum spli was started (PTA-
August, 1968 KE 132). g of Li splines starte

Effective September 1, top-of-riser pressure and process
tube power limitations were imposed at both K Reactors
September, 1968 KE & KW because of safety concern for the brittle fracture potential
of the inlet piping. TORP was reduced 10%. Maximum power
levels were in the 400-4200 MW range.

Two Llithium-aluminum splines were irradiated in 105-KE
Reactor for 15 days (PTA-136) to demonstrate this method the
discharge of the depleted uranium load and the charging of a
thoria load. The discharge in June of the remaining
September, 1968 KE depleted metal in KW, and the charging of thoria there, will
Egﬂplete the program to produce plutonium containing 27

Pu, and will finish the initial charging of thoria loads
in 105—K533nd -KW to assure the delivery of 340 kg of
Iic| ean® U as scheduled.

The reactor was scrammed at 11:23 p.m. by a lLow-pressure
Panellit trip on tube 35680. A piece of metal about 11/16

in. diameter by 3 in. long had lodged in the venturi throat,
June 19, 1968 KW completely stopping coolant flow to the tube, The fuel
charge and process tube were removed form the channet and
operation was resumed July 28, 1968,

For the year ended June 30, 105-KE exceeded its £Y-1966
June, 1968 KE record by 0.1%.
Augui;’t, 1968 KE '{gz)i.:estmg of lithium-aluminum splines was started (PTA-

Effective September 1, top-of-riser pressure and process
tube power Limitations were imposed at both X Reactors
e e b Septambey, 1968 because of safety concern for the brittle fracture potential
S of the inlet piping. TORP was reduced 10%. Maximum power
levels were in the 400-4200 MW range.

m
0
b

=

-

Two Lithium-aluminum splines were irradiated in 105-KE
September, 1968 KE Reactor fir 15 days (PTA-136) to demonstrate this method for
making tritiun. No major problems were noted.

Three additional lithium-aluminum splines have been

irradiated 43 days without incident except that one broke
November, 1968 KE & KW during removal. Subsequent inspection revealed extreme
brittleness.

The dome section and 25 in. of straight pipe were removed
December‘, 1968 KE from the D riser as part of the riser sampling pragram far
brittle fracture studies (PTA-156).

A prototype uncooled control rod was installed at KE. This

flat rod has hinged 40-in. segments, each consisting of a
R _ _ J?!DU,”)’,,Q’,*,’,, 19,69 1 KE dysprosium oxide-nickel cermet core in a coextruded Inconel
- - sheath. -

A 10 kg plutonium irradiation was charged into 105-KE
Februar‘_y 20, 1969 KE Reactor to establish neutronic interactions and to
investigate plutonium fuel characteristic (PTA-150).

March 27, 1968 KE Discharge chute clearing equipment was installed (DAP-510).
Twelve target iigples of americium for the production of
May 27. 1969 KE medical -grade Pu were charged into a single column ¢(PTA-
Y el 171
).
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June, 1969

Examination of two Zircaloy tubes from 105-KE Reactor, which
had been grit-blasted September 10, 1966 and subsequently
operated with anodized dummies, agrees with earlier
cbservations that no further hydriding occurs where the case
layer removed by grit-blasting has been complete,

June, 1969

$395,000 was authorized for replacing the Al-$i bonding
pracess wWith not-die-sizing for the production of K Reactor
fuels.

July, 1969

Tests indicate it is feasible to use 105-C Reactor fuel in
the central zone of the 105-K reactors.

“July 18, 1969

- Completed the modification of reactor coolant cross-tie

piping.

~September-22, 1969

Al-Si canning operations were reduced from three to two
Lines per day, 5 days/wk.

October, 1969

Thoria and supporting 94 Metal were discharged completely
from 105-KW and partially from 105-KE, with replacement by
natural uranium. Subsequent discharge °f2§§e remaining

U

Décember, 1969

KE

thoria from 105-KE will complete the KNR program.

The remaining thoria and supporting %4 gggal were discharged
from 105-KE Reactor completing the DNR U program.

December; 1969

KW

A 100%-time operated efficiency represents-the -sixth time in
its history that a full month of uninterrupted operation has
been achieved.

December, 1969

KW

Twenty-eight columns of 11-in. hot-die-size-fuel elements
were charged into the central zone to compare alternate heat
treatment processes, as used by NLO, with respect to the
dimensional stability of these fuel cores.

February, 1970

KW

Reactor deactivated.

January 1971

KE

Reactor deactivated.
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