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waste vitrification demonstration programs in 
the world. However, mission changes caused 
the facility to be known as the Chemical 
Materials Engineering Laboratory throughout 
most of its history. 

The radiochemical portion in the north side 
of the building was built with four large hot 
cells (A-, B-, C-, and D-Cells), along with an 
Air Lock Cell. All of these cells were 
contained by high-density concrete walls and 
at least partial stainJess steel liners. A-Cell 
contained the Waste Canister Storage 
Engineering Test Facility, consisting of 6 
cubicles in the north wall. B-Cell was the 
largest at 25 feet by 22 feet by 30.5 feet deep 
{three stories). The southeast section of the 
324 Building contained the Radiometallurgy 
and Materials Testing Laboratories, including 
three large hot cells known as the Shielded 
Materials Facility (SMF). Among these, 
South Cell was the biggest at 16 feet by 
50 feet, and it contained its own 3-ton bridge 
crane and five compartments. 

In addition to hot cells, the 324 Building 
contained many other laboratory facilities. 
Among these were four Engineering 
Development Laboratories (EDLs), two 
designed for work with nonradioactive 
materials and two designed for hot work. The 
original construction of the 324 Building also 
included a high-bay truck lock and rail load­
out station, located on the north side of the 
building. Adjacent to this truck and rail lock 
was the Cask Handling Area that contained a 
small facility equipped with manipulators and 
a remote viewing window used to transfer 
highly radioactive solutions between shipping 
casks and shielded facilities casks. A large 
basement area within the 324 Building was 
known as the Safeguards Vault and Laboratory 
Area. It contained four laboratories; three 
facilities connected with shipping and 
packaging; various tanks; and the Fissile 
Materials Storage Vault, a 1970 addition, 
which received extensive modifications 
in 1975. Located beneath the SMF cells, this 
vault was topped with concrete and lead 

.... 
The original 324 Fuel Recycle Pilct Plant, showing a hot cell under construction, 1964. 
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shielding. It had a 4-hour fare-rated metal 
door and contained 12 fissile-material storage 
cabinets arranged in a diamond array and 
further separated by two concrete pillars. It 
also held a freeur for the storage of high­
exposure plutonium. Before the storage 
cabinets and freeur were emplaced, the vault 
served as the location of HW's earliest sodium 
loops to perform corrosion, deposition, and 
other testing for FFfF development. Hand­
built lead brick caves containing portable lead 
glass windows were installed for this work, 
and irradiated iron alloys were exposed to 
flowing liquid sodium. 

Three additional basement chemistry 
laboratories were located in the 324 Building, 
along with a general purpose cold laboratory 
on the first floor and four second-floor 
chemical engineering laboratories. There also 
was a large maintenance and fabrication shop 
in the west end of the building. Additionally, 
the 324 Building had a High-Level Waste 
Vault containing eight tanks and a Low-Level 
Waste Vault containing four tanks. These 
vaults were located belowgrade on the north 
side of the building. 

324 Building Missions 

Almost as soon as the 324 Building was 
completed, the PRTR operating accident of 
September 1965, combined with the AEC 
decision to emphasize breeder reactor 
research, signalled an end to the 
324 Building's PRTR support work. Waste 
Vitrification (WSEP) work began in the 
radiochemistry cells in "solidification units," 
including a large platinum melter and a 
titanium concentrator located in B-Cell. 
Extremely high-level waste, sometimes 
11spiked" with extra strontium-90, was used as 
the feed material until the mid-1970s, when 
spent commercial reactor fuel began to be 
used. Vitrification continued as a major 
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radiochemical mission in the 324 Building 
until 1980. During the early 1980s 
radiochemistry work included the 
solidification, encapsulation, and packaging of 
spent ion-exchange resins from the Three Mile 
Island (Pennsylvania) reactor and the pilot 
testing of Radioactive Liquid-Fed Ceramic 
Melter operations. Cesium heat source 
manufacturing for the Federal Republic of 
Germany was the major radiochemistry 
program underway in the building from 1986 
to 1990. Additionally, bioremediation 
techniques were investigated, and high­
temperature melters were used to experiment 
with the treatment of medical and other 
radioactive wastes. 

Radiometallurgical programs in the 
324 Building have centered on the NDE of 
irradiated fuel elements and other irradiated 
structural materials, including reactor process 
tubes. The large capacity of the SMF cells 
made them capable of handling the longer fuel 
elements from reactors, such as the PRTR 
(88-inch fuel elements), the EBR II, and the 
FFfF (8-foot fuel elements). Between 1968 
and 1980 gamma ray scanning, profilometry, 
and other types of NDE were conducted on 
fuel elements from these reactors, and some 
reconstructive work (reassembly of breached 
fuel pins) also was conducted. Since 1980 the 
SMF cells have processed at least one 
Materials Open Test Assembly from the FFTF 
each year and have tested, reassembled, and 
stored many irradiated fuel elements and 
structural components. During 1991 and 1992 
capsules containing cesium chloride were 
pressed and assembled in South Cell for a 
commercial medical isotopes company. Today 
Hanford Waste Vitrification Plant engineering 
verification and process verification missions 
are important parts of the 324 Building work. 

Additionally, important sodium work has 
been performed in the 324 Building. After the 
337 Building was completed in 1971, the 
sodium testing loops were removed from the 
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324 Building's Fissile Materials Storage Vault 
area. However, a Sodium Removal and 
Decontamination Apparatus then was installed 
in one of the EDLs to perform sodium 
decontamination testing on various irradiated 
metallic coupons. Other liquid metal studies, 
including caustic stress corrosion testing, 
electropolishing, and cesium absorption 
experiments, also were conducted in this EDL 
and in several laboratories. Sodium 
decontamination and a Sodium Ethanol 
Cleaning System also operated in and near the 
building in the 1970s. 

320 Low-Level 
Radiochemistry Building 

The 320 Low-Level Radiochemistry 
Building was built in 1966 as virtually the last 
facility in HW's postwar defense construction. 
The original basement and ground floor levels 
both received a large addition consisting of 
four laboratories and eight offices in the 
early 1980s. Twenty-two laboratories were 
located in the structure, including several 
devoted to wet chemistry, a large 
radiochemistry laboratory, an analytical 
research and development laboratory, and a 
heavy element chemistry laboratory, all on the 
first floor. 

The 320 Building's original mission, 
conceived 15 years before the facility was 
constructed, was to house analytical chemistry 
services and plant support for many 
HW groups and departments in work involving 
low-level and nonradioactive samples. It was 
recognized that metallurgy and physics groups 
would need a broad range of chemical 
analyses, including the testing of graphite and 
various other reactor materials for impurities; 
the testing of uranium and uranium alloys for 
"a great variety of constituents in a wide range 
of concentrations• (Ref. 6, pp. 79-80); 

52 

the sampling of pile (reactor) gases, organic 
compounds, metals other than uranium, acids, 
bases, and salts; and the analysis of 
multifarious production test results. 
Additionally, wrote early postwar 
HW planners, •a large plant such as the 
Hanford Works requires regularly the analysis 
of a large number of miscellaneous samples ... 
[among which are] oils and greases, paints and 
related products, other protective coatings, 
unknown materials submitted for 
identification, corrosion product 
identification... gas analysis ... biological and 
pathological samples, comparisons of materials 
from prospective vendors, materials of 
construction ... steel analysis [and] physical 
testing of numerous materials for quality 
comparisons." (Ref. 6, pp. 79-80) To save 
the use of laboratories equipped to handle hot 
samples for specialized chemistry, physics, 
and metallurgy work, a low-level 
radiochemistry and •plant assistance• building 
was included in overall plans. However, 
budgets and other higher priorities prevented 
the construction of such a facility until 
the 1960s. 

The original work performed in the 
320 Building included gamma ray 
spectrographic analysis, physical 
measurements with instruments, and various 
types of radiochemical separations processes 
similar to those performed in the 325 Building 
but involving samples with low levels of 
radioactivity. Among these processes were 
solvent extraction, ion exchange, carrier 
precipitation, and electrodeposition. Some 
analytical support also was provided to 
environmental monitoring and bioassay 
samples, again on materials with lower 
radioactivity levels than those analyzed in the 
329 Building. 
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Virtually, as soon as the 320 Building was 
completed, production cutbacks overtook HW. 
To diversify and expand the facility's work, 
Hanford planners took on a great many 
assignments from off site. Additionally, a 
number of basic research programs were 
started. These projects resulted in the 
development of several pioneering techniques 
in the building, including radiometric 
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techniques, new mass spectrometric 
techniques, combined (simultaneous) atomic 
absorption/mass spectrometric analysis, and 
laser-based spectrometric techniques. Recent 
missions have included radiochemical 
environmental analyses, sample preparation, 
methods development, and many classified 
programs that cannot be described. The 
facility now is called the Analysis and Nuclear 
Research Building. 
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300 Area Process Waste Handling and Disposal 

Liquid Wastes Disposed of 
to Process Pond 

The original 300 Area process sewer 
system, built by MED and duPont during 
World War II, routed industrial wastes 
through an underground piping network to a 
single Process Pond located along the 
Columbia River just north of the coordinates 
of the 313 and 314 Buildings. The original 
pond was about 490,000 square feet and 
approximately 5 feet deep. Throughout the 
early years of 300 Area operations, 
radioactivity levels in the main Process Pond 
rose precipitously, climbing by three to thirty 
orders of magnitude in water and mud samples 
taken from 1945 through 1948. These 
increases, along with a spike in pond 
contamination readings in September 1947, 
resulting from a large release of uranyl nitrate 
hexahydrate (UNH) from the 321 Building that 
month, led to the decision to build the 
300 North Cribs (also known as the 
321 Cribs) about 5 miles north of the 
300 Area. These cribs, constructed in the 
spring of 1948, consisted of two inverted 
stainless steel tanks buried above gravel and 
substrata. They allowed UNH, ammonium 
nitrate, hexone, and other solvent wastes to 
percolate into the ground. These cribs 
received liquids containing about 2,070 pounds 
of uranium between 1948 and 1956. 

On October 25, 1948, the 300 Area 
Process Pond dike broke on the northwest 
side, releasing the bulk of pond contents to the 
Columbia River. The HW monitoring reports 
estimated that 12 to 61 pounds of uranium 
contained in 14.5 million gallons of waste 
overall was discharged to the river in 
90 minutes. An increase in the liquid level in 
the pond, resulting from the plugging of the 

55 

earthen bottom with a clay-like 
uranium/aluminum hydroxide mixture (sodium 
aluminate), was blamed for the break. 

Second Process Pond and 
307 Trenches Built 

Following this dike a new and larger 
Process Pond was built north of the older 
pond, and the first pond was soon dredged and 
returned to service. Thereafter, the two 
facilities were known as the North Process 
Pond (newer) and the South Process Pond 
(older). Periodic dredgings of the bottoms of 
both ponds then were conducted over the 
years, with the dredged material piled on the 
dikes to strengthen them. By 1955 so much 
uranium-bearing sludge had built up on the 
bottom of the North Process Pond that the 
facility was taken out of service for 14 months 
and dredged. Uranium (10,300 pounds) was 
recovered out of sludge deposits up to 9 inches 
thick in this pond. 

In 1953 two 307 Trenches were 
constructed just north of the present location 
of the 324 Building. Active until 1963, these 
trenches received liquid waste and sludge from 
the South Process Pond totalling approximately 
11 tons of uranium, 13,200 pounds of lead, 
6,600 pounds of nickel, 4,400 pounds of 
fluoride, 2,200 pounds (each) zinc and 
chrome VI (hexavalent chromium), and other 
heavy metals and chemicals. 

Modern Trenches and 
Disposal Practices 

The North and South Process Ponds were 
phased out of service in 1974 and 1975. 
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The 300 Area in 1962, showing the two process ponds clearly visible along the Columbia River shore. The South Process Pond 
is shaped as a trapezoid, while rhe North Process Pond is nwre rectangular. 
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During the same years, two 300 Area Process 
Trenches (the West Process Trench and the 
East Process Trench) were constructed on a 
north-south axis just north and west of the old 
Process Ponds. Since then, 300 Area process 
wastes have gone to these 1,500-foot facilities 
for slow percolation into the ground, to the 
183-H Solar Basins for evaporation (until 
1985), or into the WATS process. Most off­
standard releases to the process sewer system 
since 1975 have involved WATS failures or 
operational problems. 

Liquids and particulates in solution 
disposed of in the 300 Area Process Ponds and 
Process Trenches over the years included all 
of the metallic and chemical components of the 
fuel fabrication process and all of the 
separations process chemicals and solutions 
used in 3706 Building and 321 Building tests 
of the bismuth phosphate, REDOX, Metal 
Recovery, PUREX, and RECUPLEX 
processes. Chemicals used in bioassay and 
environmental sample analyses also 
contributed a much smaller portion of 
300 Area process wastes. Soils, groundwater, 
and the Columbia River shore in, beneath, and 
near these ponds and trenches have become 
contaminated with the above substances. 
Additionally, pronounced uranium-bearing 
liquid waste plumes were tracked in the 
Columbia River flowing past Richland in 1957 
and 1962. Some settled solids from that waste 
stream may still be encountered in the riverbed 
along the west shore and in drains, pipes, pipe 
trenches, and sewer manholes in the 300 Area. 

In 1987 the weir box at the south end 
(entry) of the 300 Area Process Trenches was 
cleaned out and sifted. Solids and rocks were 
buried in the 200 Areas, and samples of the 
remaining sludge were found to contain 2.589' 
uranium, along with slightly lower 
concentrations of calcium, iron, and trace 
amounts of other substances. Eventually 
911 pounds of uranium were recovered from 
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this sludge. In a 1991 Expedited Response 
Action, the Process Trenches were partially 
remediated to remove contamination prone to 
leaching further into the ground and the 
Columbia River. In 1993 ground was broken 
for an effluent treaunent disposal facility at the 
north end of the Process Trenches. Scheduled 
for completion by December 1994, this facility 
will receive process liquids directly from 
building transfer pipes and will treat up to 
400 gallons per minute by carrier 
precipitation, filtration, and carbon and ion­
exchange columns. 

340 Complex and 
Radioactive Liquid Waste 
System Bring Changes 

As part of a very large defense production 
expansion that occurred in the HW' s 300 Area 
in the period from 1951 to 1953, a new 
system was constructed in an attempt to deal 
with radioactive effluents from several 
laboratories in a modern, controlled manner. 
The 340 Retention and Neutralization 
Building, along with the 307 Basins, was 
equipped to sample and then disposition liquid 
wastes piped from 300 Area laboratories. If 
radioactivity was not detected above release 
limits, these wastes were disposed of to the 
307 Trenches. If levels proved to be above 
release limits, the effluents were pumped into 
the 340 Building tanks and then trucked to the 
200 Area disposal facilities (usually cribs). 
The sampling and holding tanks in the 
340 Complex were fed by the Radioactive 
Liquid Waste System (RLWS), a network of 
single-walled stainless steel pipes buried at 
slightly varying levels approximately 20 feet 
belowground and also from the Retention 
Process Sewer, also known as the Diversion 
Waste System. In 1960 the new 308 and 
309 Buildings were completed, and both were 
connected to the 340 Building via RLWS 
pipes. In 1964 the new 324 Building also was 
connected. 
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Modernizations of the 340 Complex and 
the RLWS took place over time. In 1965 the 
340-B Rail Load-out Facility was constructed 
so that shielded rail cars could be substituted 
for tanker trucks in the transport of radioactive 
effluents from the 340 Tanks to the 200 Areas. 
During 1978 and 1979 the entire RLWS piping 
network was replaced with double-walled 
stainless steel pipes, a leak detection system, 
many new valve boxes, and other system 
parts. The old RLWS pipes were abandoned 
in place, and portions of soil contaminated by 

their leaks still remain. At the end of this 
period, other policy changes and equipment 
upgrades designed to reduce radiation 
exposures in and around the 340 Complex 
were instituted. A batch control policy was 
implemented beginning in 1979, and the 
following year new charcoal filters, HEPA 
filters, exhaust fans , and improved 
instrumentation and pumps were added. 
Further instrumentation upgrades were added 
in 1986 and 1987. 

The East and West Process Trenches, stretching nonh of the 300 Area in 1991. 

58 



WHC-MR-0440 

Solid Waste Disposals 

Throughout the early years of 300 Area 
operations, at least six solid waste burial 
grounds were located therein. The first one, 
now designated Burial Ground 618-8, was 
located about 750 yards north of the 300 Area 
beneath the site of the current 300 Area North 
Parking Lot and was actively used during 1943 
and 1944. The second was Burial 
Ground 618-1, active from 1945 to 1951, 
which was located just inside the northeast 
comer of the 300 Area. Burial Ground 618-2, 
located just north of 618-1 and active from 
1951 to 1954, consisted of four east-west 
trenches. Most of the contents in this burial 
ground were destroyed by fll'e on 
February 17, 1954. A fourth waste burial 
site, Burial Ground 618-3, located just west of 
Burial Ground 618-2, was active from 1954 
to 1955. It filled up quickly because it 
received the demolition and construction 
debris, including large equipment parts and 
structural materials, from the remodeling of 
the 313, 303-J, and 303-K Buildings and from 
the construction of the 311 facilities. 

Unique Burial Containers 

As high-level radiochemical and 
radiometallurgical operations got under way in 
the 325 and 327 Buildings in 1953, solid waste 
burial practices for the 300 Area began to 
change. High radiation levels in and near 
Burial Ground 618-2, generated by 325 and 
327 Buildings' wastes, concerned Site 
monitors. On their recommendation, Burial 
Ground 618-10, known as "300 North," 
opened in 1954 about 4.3 miles northwest of 
the 300 Area. Until it was phased out of 
operation between 1962 and 1964, this burial 
ground consisted of trenches and rows of 
burial caissons known as "pipe fields." The 
caissons were made of 5 to 6 open-bottomed 
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55-gallon drums welded together and buried 
upright. From the mid-1950s until about 
1960, solid radioactive wastes were collected 
from operations buildings in cardboard 
containers and then stored in lead pans known 
as "gunk catchers" and transported to 
300 North in shielded "load luggers.• The 
cardboard waste containers then were dropped 
from the gunk catchers down the caissons, and 
the hole was filled with sand and dirt until 
radiation levels declined to a safe or 
"tolerance" reading. If radiation levels could 
not be reduced to tolerance ranges, concrete 
was poured down the hole until such levels 
were achieved. 

Milk Pails, Grape Juice 
Cans, and Gatling Guns 

Beginning about 1960, after waste had 
become hotter in the 325 and 327 Buildings, 
cardboard waste containers and gunk catchers 
were replaced by the milk pail disposal 
system. Radioactive wastes were collected in 
the operations buildings in 5- to 6-gallon 
aluminum milk pails. A commercial gelatin 
was poured in to seal the top, and each milk 
pail then was placed in an individual cask 
containing lead shielding surrounded by an 
aluminum shell. These casks were transported 
to 300 North and, after 1962, to the Wye 
Burial Ground where the milk pails (not the 
casks) were disposed of in the buried caissons 
and covered with sand or concrete. The Wye 
Burial Ground (also known as 618-11) was 
active from 1962 to 1970 and was located 
about 6 miles north of the 300 Area near the 
present site of the Washington Public Power 
Supply System reactor No. 2. The 300 North 
and Wye Burial Grounds also received 1-quart 
"grape juice cans" that held used, highly 
radioactive charcoal filters from the operations 
buildings. Grape juice cans were transported 
in cylindrical, shielded casks known as 
"Gatling Gun Casks." 
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Paint Cans and Lard Cans 

During 1966 and 1967 solid waste disposal 
caissons and containers used for 300 Area 
disposals changed in two ways. A new type 
of caisson (sometimes called a "silo") with its 
top opening angled at 45 degrees to give better 
radiation shielding to disposal workers was 
designed and fabricated at Hanford. At the 
same time, the milk pail system was replaced 
by the paint can system. Radioactive wastes 
from operations buildings were collected in 
one-gallon paint cans with metal lids fastened 
on by two sets of clips. Eight paint cans 
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together fit into a new cylindrical cask with 
lead shielding surrounded by a stainless steel 
shell. Thus, more securely sealed and heavily 
shielded solid wastes traveled to the Wye 
Burial Grounds and, after 1970, to 200 Areas 
Burial Grounds. The casks themselves were 
not disposed of but were reused many times. 
The paint can system continued in use for 
many years and is still used to some extent 
today. Recently, however, the system has 
been augmented by the use of 50-pound "lard 
cans.• These 10-gallon containers are used 
for high-activity solid radioactive wastes 
generated in 300 Area structures. 

' \ \ \ 

Under~ou"f' waste storage caisson, typical of those used in HIJlford's burial grounds 
beg~g m about 1966, had an angled opening to protea disposal workers from ~Ynnsure 
to ruutatlon. -r~· 
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During the early and middle years of 
300 Area operations some other solid waste 
disposal sites were used on both a planned and 
inadvertent basis. In 1954 approximately 
5,000 gallons of drummed solvent wastes 
(primarily UNH and hexone) from 
321 Building tests were buried about 0.5 miles 
due west of the 300 Area north perimeter 
fence. Additionally, many sites to the 
northwest of the 300 Area along the railroad 
tracks leading to the 300 Area received 
aboveground deposits of uranium-contaminated 
aluminum and aluminum-silicon turnings. The 
rail loading spot for solid scrap, about 1 mile 
northwest of the 313 Building, received the 
most concentrated deposits. However, spills 
of uranium-contaminated aluminum 
and aluminum-silicon occurred along the 
intervening length of track; as well as along 
vehicle roads; on the surfaces of burial 
grounds throughout and north of this region; 
and especially near the 300 West Quonset Hut, 
a small station from which rail loadings were 
recorded and tracked. Another contaminated 
waste disposal site was located just west of the 
300 Area West Gate along the highway. 
There, until the late 1960s, used resins from 
ion-exchange columns in the 325 and 324 
Buildings were disposed of aboveground in 

30-gallon cardboard drums known as "paper 
drums." Over months and years, these paper 
drums disintegrated, and their contents 
decomposed into the soil. 

1970 Was Year of Change 

In 1970 all of the principal operating 
contractors of the Hanford Site joined together 
to conduct a study of solid waste disposal 
practices. They recommended segregation and 
labeling of several waste types, including 
transuranic waste and wastes containing 
asbestos, polychlorinated biphenyls (PCBs), 
radioactive animal carcasses, and many other 
categories. They also recommended strict 
waste minimization practices (because burial 
grounds all around HW were filling and 
engaging more space), the purging of all 
liquids from solid wastes scheduled for burial 
(to prevent underground leaching of 
radionuclides), and advised that all future 
burials take place in the 200 Areas. The 
implementation of the last recommendation 
resulted in the final closure of the Wye Burial 
Grounds in 1970 and ended solid waste burials 
in the 300 Area and vicinity from that time 
on. 
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