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1.0 INTRODUCTION 
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This document is prepared in supp~rt of an Aggregate Area Management Study of B Plant, 200 East 
Area, at the U.S. Department of Energy's (DOE) Hanford Site near Richland, Washington. 
It provides a technical baseline of the aggregate area and results from an environmental investigation 
undertaken by the Technical Baseline Section of the Environmental Engineering Group, Westinghouse 
Hanford Company (WHC), and by EBASCO and Hart Crowser, providing support under contract to 
WHC. This document is based upon review and evaluation of numerous Hanford Site current and 
historical reports, drawings and photographs, supplemented with site inspections and employee 
interviews. No intrusive field investigations or sampling were conducted. 

This document was written in 1991 and has been edited for publication as a Bechtel Hanford, Inc. 
(BHI) document to allow the information to be referenced in current documents. Some information 
identified as current, as of 1991, may not be current as of 1995 because of changes in mission, scope, 
plan, or political climate. 

Most of the historical documents from which data was extracted for this document provide dimensions 
in nonmetric units of measure. In the interest of accuracy, data is r~ported here as it was provided in 
reference documents and no conversions to metric are provided. 

The B Aggregate Area is made up of 13 operable units; 200-BP-1 through 200-BP-11, 200-IU-6, and 
200-SS-1 that consist of liquid and solid waste disposal sites in the vicinity of, and related to, B Plant 
operations. Figure 1-1 depicts the location of each operable unit. 

This report describes B Plant and its waste sites, including cribs, french drains, septic tanks and drain 
fields, trenches and ditches, ponds, catch tanks, settling tanks, diversion boxes, underground tank 
fanns designed for high-level liquid wastes, and the lines and encasements that connect them. Each 
waste site in the aggregate area is described separately. Close relationships between waste units, such 
as overflow from one to another, are also discussed. Photographs are provided in Appendix A. 

An environmental summary for this aggregate area is not provided here. An excellent summary may 
be found in Hanford Site National Environmental Policy Act (NEPA) Characterization, which 
describes geology and soils, meteorology, hydrology, land use, population, and air quality 
(Cushing 1990). 

Appendix B contains a list of photographs and selected technical drawings for the operable units 
discussed in this document. Appendix C contains a listing of the technical library holdings of both 
Ebasco Services and Hart Crowser pertaining to the Hanford Site and southeastern Washington. 
Appendix D contains the TRAC Database - Tank Farm Summaries for the 241-B, 241-BX, and 
241-BY Tanlc Fanns. 
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2.0 BACKGROUND 

2.1 PLANT DESCRIPTION 

BHI-00179 
Rev . 00 

B Plant is the central fearure and key operational facility of the aggregate area and is therefore 
described here even though it is not subject to remediation as part of this aggregate area. Figure 2-1 
depicts the general area of facilities discussed in this report. 

B Plant refers to the 221-B building, a chemical separation facility constructed in 1944 to chemically 
extract plutonium contained in irradiated uranium fuel rods, and to related buildings i~ the immediate 
area. 

Uranium bearing fuel rods were irradiated in one of the several Hanford reactors; a process that 
creates plutonium from uranium. The irradiated rods were transferred to B Plant where a bismuth 
phosphate chemical separation process was used to extract the plutonium. 

B Plant is one of five Hanford Canyon Buildings; so called because of their monolithic size and the 
canyon-like appearance of their upper galleries. The 221-B building is 875 ft by 85 ft by 102 ft high 
and is constructed entirely of concrete. Its process equipment is contained in small rooms, called 
cells that are arranged in rows in an area spanned by a traveling crane. The cells are topped with 
4-ft-thick concrete blocks that are removable by crane to provide access to the cell beneath. Above 
the blocks is a space equal in height to the cell depth, thus providing headroom for manipulating the 
process equipment during maintenance operations. Heavy concrete shielding walls enclose this space 
up to the level of the crane rails, giving the appearance of a canyon (AEC-GE 1964). 

B Plant chemical separation processes were based on dissolving the jacketed fuel rods in nitric acid 
and conducting multiple purification operations on the resultant aqueous nitrate solution. The fuel 
elements were charged into dissolver vats in 3-ton batches. The aluminum jackets were dissolved 
with a sodium hydroxide solution to which sodium nitrate was added to avoid formation of too much 
hydrogen. The resulting sodium aluminate-sodium nitrate solution was jetted (transferred via a steam 
jet) to waste. The remaining uranium metal slugs were rinsed with water and dissolved in 50 to 60% 
nitric acid. The bismuth phosphate process was then used to extract plutonium from the dissolved 
fuel rods . 

No attempt to recover uranium was made in this process . Sodium nitrate solution was added to the 
dissolved solution to ensure that the plutonium present had a valence if +4, then bismuth nitrate and 
phosphoric acid were added. The resulting precipitate was separated from the solution in a solid-bowl 
centrifuge, and the solution was jetted to waste. The precipitate was washed in the centrifuge and 
dissolved in strong nitric acid. The valence of the plutonium was then adjusted to +6 by adding a 
dichromate solution, and a precipitate of bismuth phosphate was again formed. This time the 
precipitate held some of the fission products that were not extracted in the first liquid waste stream, 
but the plutonium remained in solution. These precipitation cycles were repeated twice. 

The product from this process was a dilute nium solution that was transferred to the 
224-B concentration building where it was pu and its volume reduced . It was then ~ransferred to 
the isolation building for final treatment before being shipped offsite (Ballinger and Hall 1989). 
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Figure 2-1. 200 East Area Waste Management Facilities . 
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2.2 LIQUID WASTE HANDLING 
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B Plant wastes were both chemically and radiologically contaminated but their disposition was 
accomplished in accordance with their radiological content. High-level wastes were, and are, stored 
in underground tanks while intermediate level wastes were, until 1973, routed to underground cribs 
for disposal. Low-level wastes such as cooling water were routed to ponds and open ditches for 
disposal (Smith 1980). Lessons learned at T Plant ponds precluded the release of intermediate level 
wastes into open ponds at B Plant. These were instead discharged to reverse wells while low-level 
wastes were routed to B Pond. Reverse wells proved unsatisfactory because of plugging and the 
impact on groundwater and began to be replaced by cribs in 1946. Organic solvent bearing wastes 
were classified as intermediate level wastes and were disposed to cribs after September 1946. 

Two types of cribs were utilized to support B Plant operations. The first was an underground 
chamber that received liquid wastes into a box-like, open-bottomed structure made of wooden 
timbers. The second was a drain field, or tile field, which introduced liquid wastes to soil through 
many yards of perforated underground pipe. 

Both types typically rested in a gravel bed to aid in rapid dispersion of liquid to soil. Heavy metals 
such as uranium and plutonium contained in liquid wastes tend to be filtered by the first few feet of 
soil and thus are effectively contained in the soils immediately beneath the cribs. Other isotopes are 
less effectively filtered and are drawn downward in the soil column. Hanford drawing H-2-821 for 
crib 216-T-19 shows a typical example of a B Plant crib. 

Other low-level liquid wastes were disposed to soil through french drains . These are underground 
gravel-filled encasements, usually concrete or tile pipe, with open bottoms, usually used for disposal 
of small volumes of low-level waste. 

Trenches are commonly used for the disposal of high-salt waste or waste containing complexed 
radionuclides . Some are designated "specific retention" trenches, meaning that they were designed to 
be used until they had accumulated a specific number of curies of radioactivity (Nelson 1980; 
Fecht et al. 1977). 

There were several methods commonly used for transponing liquid waste across the Hanford Site, 
including ditches, underground and aboveground pipelines, and tanker trucks. Aboveground pipelines 
have been removed from all sites in this repon . Underground lines and encasements continue in use. 
Figure 2-1 depicts a schematic diagram of the major waste distribution and disposal systems in the 
200 East Area. 

Process lines and encasements are not included in this aggregate area but are described here since 
they pass through the area and have been essential to the operation of plutonium-uranium extraction 
(PUREX) Plant and related facilities and tank farms. 

Process lines, sometimes referred to on drawings as transfer lines or process sewer lines, connect the 
major Hanford process facilities with each other and with their waste handling facilities. Most are 
3-in.-diameter stainless-steel pipes with welded joints. Those that transport high-level waste are 
enclosed in steel reinforced concrete encasements . All encasements in this aggregate area are below 
grade, some as deep as 15 ft. Hanford drawing H-2-44500 shows the location of 200 East Area 
process lines. Multiple sheet drawings (Hanford drawings H-2-44501) provide greater detail and 
clearly identify encasements. 
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Encasements are concrete fixtures designed to protect from one to seven buried process lines. 
They vary in width, depending on the number of lines contained. The base ponion is made of steel 
reinforced concrete that was formed and poured in place. Separate channels are sometimes provided 
for each process line, and the lines are raised from the encasement bottom by steel spacers . Steel 
plate of various design was sealed in place over the process line channels to form a water-tight seal . 
A steel reinforced concrete upper ponion, or encasement lid, was then sealed in place to form a 
second water-tight seal and funher protect the process lines. Riser pipes were provided to allow 
sampling of the interior of the encasement for contamination that might result from process line 
leakage. Diversion stations located at the process facilities and tank farms permit routing of process 
fluids to the different lines. 

2.3 CHARACTERIZATION OF B PLANT LIQUID WASTE 

A History of the 200 Area Tank Farms (Anderson 1990) provides characterization of the liquid wastes 
generated by the B Plant processes, and is summarized below. 

Alkaline coating removal waste, containing small amounts of fission products, was 
combined with first-cycle decontamination waste for storage. Stack drainage, 
initially combined with second decontamination-cycle waste was later combined 
with first decontamination-cycle waste in May 1951. The composition was 
estimated to be approximately: 

NaAIO2 

NaOH 
NaNO3 

NaNO2 

Na2SiO3 

SpG 
% Pu 
%U 

1.2 M 
1.0 M 
0.6 M 
0.9 M 
0.02 M 
1.19 
0.4 
0.4 

Metal waste (MW) from the extraction contained all of the uranium, approximately 
90 % of the original fission products activity, and approximately 1 % of the product. 
This waste was brought just to the neutral point with 50 % caustic and then treated 
with an excess of sodium carbonate . The procedure yielded almost completely 
soluble waste at a minimum total volume. The exact composition of the carbonate 
complex was not known but was assumed to be a uranium phosphate-carbonate 
mixture. The composition was estimated to be approximately: 

u 0.5 lb/gal 
OH 0.71 M 
CO3 2.4 M 
NO3 2.7 M 
PO4 1.4 M 
SpG 1.86 
Na 4.8 M 
Pu 1% 
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Byproduct cake solution and waste solution from the first decontamination waste 
cycle (1 C) contained about 10 % of the original fission activity and 1 % of the 
plutonium. The composition was estimated to be approximately: 

CePO4 

ZniPO4)2 

NaNO3 

Fei(SO4)3 

NaPO4 

Cs(NO3) 3 

NH.(SO4) 
NH.(SiFe) 
NH4NO3 

Pu 

<.01 M 
<.01 M 
0.85 M 
0.07 M 
0.75 M 
<.01 M 
0.04 M 
0.07 M 
0.06 M 
1% 

Second decontamination-cycle waste (2C) contained less than 0.1 % of the fission 
product activity and about 1 % of the plutonium. Canyon cell drainage, previously 
disposed to a dry well via the 361 Settling Tank, was combined with the 2C 
subsequent to May 1951. The composition was estimated to be approximately: 

BiPO4 0.08 M 
LaF <.01 M 
KOH 0.45 M 
KNO3 0.01 M 
NaNO3 0.34 M 
Cr(NO3) 3 <.01 M 
NaF 0.03 M 
Mn(NO3) 2 0.02 M 
NH4NO3 0.01 M 
Pu 1% 
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"In the 224-B Concentration Building fission activity ( <0.001 % of that in the 
starting metal) of the waste was low enough to permit ground disposal. The flow 
was directed through a settling tank, where the bulk of the fission and product 
activity settled out with precipitated phosphates and lanthanum fluoride, and then to 
a reverse or dry well . When it was discovered that the wells were filling up with 
sand, presumably flowing into the well casing through the lower perforations, the 
wells were replaced with buried sumps [cribs]. The underground.storage tanks for 
canyon building wastes were arranged in cascade groups of three so that suspended 
solids (containing the bulk of the radioactive fission products) could collect in the 
first tank of each series. " 

"The first production run was started in B Plant on April 13, 1945. The waste 
volumes in gallons per ton of uranium (gal/TU) were extremely high. For 
example, during 1944-45 at T Plant when the feed material averaged 0.38 MWD/T 
(megawatt days per ton, relative value), a run was limited by batch size and stored 
waste produced amounted to 10,602 gal/TU." B Plant rates were similar. 
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While some improvements were incorporated that effected minor waste volume reductions, the first 
significant development occurred in February 1948 when the cribbing of second decontamination
cycle supernatant was started. Before this time, all second-cycle wastes had been stored in 
underground tanks. The mechanics of ground disposal were similar to that for concentration building 
waste; i.e., after settling in an underground storage tank, the supernatant was pumped to cribs. 
The remaining solids, containing nearly all of the initial fission activity but only a fraction (9%) of 
the original volume, were held in storage. 

The concept of concentrating first decontamination-cycle waste by evaporation was proposed in 
June 1949 and incorporated at the 242-B evaporator in December 1951. Some 6,000,000 gal of 
first-cycle feed were processed in this manner, achieving a volume reduction of 80.9%. 

Permission was granted in May 1953 to pump a limited volume of first-cycle supernatant to ground 
(trenches) on a specific retention basis. Specific retention refers to the ability of a dry column of soil 
to retain liquid without penetration of the liquid to the water table. Approval to dispose of evaporator 
bottoms in a similar manner was granted in June 1954. 

B Plant bismuth phosphate waste volumes were thus reduced by a factor of 3.25 over a 12-yr 
operational period (Anderson 1990). 

2.4 HANFORD SITE RADIATION ZONES AND WARNING SIGNS 

Hanford Site radiation zones are clearly marked and are commonly protected by barricades. 
The most common warning signs are "Surface Radioactive Contamination" and "Underground 
Radioactive Contamination." Figure 2-2 delineates the general areas of surface and underground 
contamination and suspected areas of radionuclide migration. 

Detection and monitoring capabilities have evolved since the site first became operational and the 
meaning of warning signs and barricades have also been modified . Before 1988, barricades were 
required around areas where measurements exceeded 200 counts per minute (clm). Since 1988, any 
area with radiation levels above detection level with portable instruments (about 50 elm beta/gamma) 
have been protected with barricades. Background levels are approximately 40 elm at the Hanford Site 
(Huckfeldt, Personal Communication). It should also be noted that before the early 1970's, the limit 
of detection was about 100 elm and only gamma radiation was routinely measured (Mikulecky, 
Personal Communication). 
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Figure 2-2. Surface and Underground Contamination of the 200 East Area. 
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3.0 OPERABLE UNIT 200-BP-1 
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Operable Unit 200-BP-1 is located in the northwest portion of the 200 East Area, along the perimeter 
fence, between Operable Units 200-BP-10 and 200-BP-4 (Figures 1-1 and 3-1). Fourteen sites 
constitute this operable unit. There are 10 inactive cribs and four unplanned releases (UPR) 
(Table 3-1). Except for cribs 216-B-50 and 216-B-57, all cribs were active between 1954 and 1955. 
Figure 3-2 provides a graphical summary of the operational history of the individual sites. 
The starting and stopping dates are based on data contained in BHI (1994) ,and listed in Table 3-2. 

All the sites contain mixed waste, except crib 216-B-61, which was never constructed (Table 3-1). 
Eight of the 10 cribs scored over 50 on the Pacific Northwest Laboratory's (PNL) Hazard Ranking 
System (Stenner et al. 1988) . Note, the volume of waste disposed in a crib is not necessarily directly 
proportional to the PNL hazard rank (Table 3-2). Since the 216-B-61 crib was not constructed is was 
evaluated or included in the hazard migration report (Stenner et al. 1988). 

Table 3-3 provides a summary of current site conditions based on several site visits performed by the 
authors during September and October 1991. A list of the organic and inorganic contaminants that 
were part of the waste disposed in the area is given in Table 3-4. This data was extracted from 
BHI (1994) and has not been validated by the authors. It should be used as a guideline only. 

3.1 216-B-43 THROUGH 216-B-50 CRIBS 

The 216-B-43 through 216-B-50 cribs are inactive waste sites located adjacent to the northern 
boundary of the 241-BY tank farm (Hanford photograph A-1, Appendix A). The operational history, 
design, and location of the cribs are similar and will therefore be discussed together. Each crib 
received between 2,120,000 to 6,700,000 L of scavenged tributyl phosphate (TBP) supernatant waste 
from the 221-B and 221-U buildings. Some inorganic liquids disposed at this site contained ferro
cyanide, nitrate, phosphate, sodium, and sulfate-based compounds. Radionucl ides contained within 
the waste stream sent to these cribs include: cesium-137, strontiurn-90, ruthenium-106, plutonium, 
and uranium (Maxfield 1979; Cramer 1987; Brown et al. 1990; BHI 1994). 

Each crib was individually deactivated by disconnecting the pipeline to the unit when the calculated 
specific retention of the underlying soil column was achieved. The 216-B-50 crib did not receive 
waste until January 1965 resulting from the crib site being taken out of operation when a cobalt-60 
and cesium-137 breakthrough occurred. The decision to use the 216-B-50 crib for In-Tank 
Solidification (ITS) system condensate was made following 8 to 9 yr of observations when it was 
shown that the groundwater activity levels were definitely decreasing (Curren 1972). 

Vadose wells 299-E33-1, 299-E33-2, 299-E33-3, 299-E33-5, 299-E33-6, 299-E33-7, 299-E33-13, 
299-E33-22, and 299-E33-23 monitor the soil column beneath the crfb site. Scintillation probe 
profiles indicate the radioactive contaminant plume extends to groundwater beneath almost all cribs . 
Crib 216-B-47 appears to be an exception where the radioactive contaminants may still be suspended 
in the soil column (BHI 1994). 
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Stabilization of the crib site began in 1975 and was completed in November 1977. Stabilization 
activities included removal of radioactive vegetation, removal and blanking of all crib vent risers 
below grade, removal of a buried radioactive spill adjacent to the B-43 crib, extension of all 
monitoring well casings above grade, grading of crib site surface, placement of two 10-ft by 100-ft 
test strips treated with lithium chloride (to detennine effectiveness of root barrier), and addition of 6 
in. of sand over a IO-mil plastic root barrier, addition of at least 12 in. of topsoil seeded with 
cheatgrass and Siberian wheatgrass treated with the herbicide urea borate (Maxfield 1979). 

In 1991 contaminated soil from the open area between the 216-B-43 through 216-B-50 cribs, 
12th Street, and Baltimore Avenue was excavated and placed on top of the 216-B-43 through 
216-B-50 cribs and the 216-B-57 trench. The crib and trench areas were then capped with clean soil 
and re-posted with underground radioactive material warning signs (prior to remedial activities, crib 
and trench areas were posted with surface contamination signs). Recent drilling activities at the crib 
and trench sites required that the sites be re-posted with surface contamination warning signs 
(Environmental Protection, personal communication, 1991 ; site visit by authors , November 1991). 

At the present time, the area has no vegetation and is about 3-ft above grade. Monitoring well 
casings were extended 12 to 18 in. above the new pad. Location of the flush tank could not be 
determined because of site stabilization, however, Hanford drawings H-2-2603 and H-2-2605 show 
the location of the flush tank between the crib site and the northern boundary of the 241-BY tank 
farm (site visit by authors, September 1991). 

3.2 216-B-50 CRIB 

From January 1965 until January 1973 the 216-B-50 crib received 54,800,000 L of waste storage tank 
condensate from the ITS system #1 unit in the 241-BY tank farm. Discharge to the crib was about 
5 to 6 gal/min of condensate. Around 1968 the capacity of ITS #1 was doubled (Project ICE-618) . 
The quantity of waste generated (about 12 gal/min) was now greater than the designed disposal rate 
(5 to 6 gal/min) of the 216-B-50 crib. This created concern that an increase in water level could 
drive the condensate through the highly contaminated zone under the other seven cribs. Chemical 
data obtained from monitoring wells shows condensate sent to the 216-B-50 crib tends to migrate 
beneath the highly contaminated cribs (Finch 1968). The 216-B-50 crib was to be taken out of 
operation when the calculated specific retention capacity of the underlying soil column was achieved, 
but may have been retired prematurely due to "size" limitations and because of its close proximity to 
the highly contaminated 216-B-43 through 216-B-49 cribs used for scavenged TBP waste (Finch 1968; 
BHI 1994). 

3.3 216-B-57 TRENCH 

The 216-B-57 is an inactive waste site located adjacent to the northwest comer of the 241-BY tank 
farm. From February 1968 to June 1973, 84,400,000 L of waste storage tank condensate from the 
ITS #2 unit of the 241-BY tank farm were disposed at this site. Inorganic liquid waste was also 
deposited to this trench and consisted primarily of aluminum carbonate. Radionuclides contained in 
the waste stream include: cesium-137, ruthenium-106, strontium-90, plutonium, and uranium 
(Cramer 1987; Brown et al. 1990; BHI 1994) 

BHl00179.ROON 3-8 



BHI-00179 
Rev . 00 

Vadose well 200-£33-24 monitors the soil column beneath the trench site. Scintillation probe profiles 
indicate the radioactive contaminant plume is suspended in the sediment column from 7.6 to 19.8 m 
below the ground surface (Maxfield 1979). 

In 1991 contaminated soil from the open area between the 216-B-43 through 216-B-50 cribs, 
12th Street, and Baltimore Avenue was excavated and placed on top of the 216-B-43 through 
216-B-50 cribs and the 216-B-57 trench. The crib and trench areas were then capped with clean soil 
and re-posted with underground radioactive material warning signs (prior to remedial activities, crib 
and trench areas were posted with surface contamination signs). Recent drilling activities at the crib 
and trench sites required that the sites be re-posted with surface contamination warning signs (Hanford 
photograph A-2) (Environmental Protection, personal communication, 1991; site visit by authors, 
November 1991). 

At the present time, the area is about 2-ft above grade and covered with gravel. A 6-in. steel vent 
pipe is located at each end. The north vent extends about 36-in. above grade and has a 6-in. by 6-in. 
by 6-in. square filter box. The south vent riser is capped with a "china man hat" type vent cover. 
No vegetation is present atop the crib area (site visit by authors, September 1991). 

3.4 216-B-61 CRIB 

The 216-B-61 crib was designed to receive waste storage tank condensate from the ITS #1 unit in the 
241-BY tank farm and is located about 500 ft northwest of the tank farm. This crib was designed to 
replace the 216-B-50 crib, which could not handle the increased capacity from the ITS #1 unit when it 
was modified in 1968. Although this crib was built it was never used (Harmon et al. 1975). It is 
listed as containing nonhazardous nonradioactive material (BHI 1994) (Table 3-1) (Finch 1968). 

Monitoring wells 299-E33-25 and 299-E33-26 monitor the soil column beneath the crib. Although no 
waste was reportedly disposed to the crib, monitoring well data indicate low-level contaminants are 
present. The source of these contaminants is unknown (BHI 1994). 

The 216-B-61 crib is enclosed in a light-weight chain barricade with a placard indicating a crib. 
A concrete identification post stands at the head of the crib and two risers appear above the ground 
surface near the west end of the crib (Hanford photograph A-3) (site visit by authors, October 1991). 

3.5 UN-200-E-9 UNPLANNED RELEASE 

This UPR occurred September 15, 1955, when approximately 11,000 gal of TBP scavenged 
supernatant waste overflowed the 216-BY flush tank associated with the 216-B-43 through 
216-B-50 cribs. Most of the contaminated soil was excavated and placed in a shallow pit south of the 
216-B-43 crib and covered with 2 ft of clean topsoil. The remaining contaminated area near the flush 
tank was reported to be covered with 10 ft of clean soil. The location of the flush tank could not be 
determined because of site stabilization, however, the cribs were covered with new soil and are 
presently about 2.3- to 3-ft above grade (Maxfield 1979; site visit by authors, September 1991). 
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Radioactive contaminated vegetation (Russian Thistle) was discovered on June 4, 1981, at the gravel 
pit located outside the BC control area south of the 200 East Area. Russian Thistle became 
contaminated by uptake of radionuclides presumably from the BC crib and trench area and were 
subsequently blown to the gravel pit. As a result, the ground surface between the two areas was 
contaminated. The authors believe this UPR should be associated with Operable Unit 200-BP-2 
because of its close proximity to the BC controlled area (BHI 1994). The contaminated vegetation 
was removed and a spraying program initiated to control future growth (Cramer 1987). 

3. 7 UN-200-E-89 UNPLANNED RELEASE 

Contaminated particulate matter was transported offsite creating an unplanned airborne release from 
the 241-BX tank farm. The actual date or dates of the release(s) are unknown but a radiation survey 
in 1978 revealed minute quantities of beta/gamma emitting particulate contamination on the blacktop 
on the north side of Baltimore Avenue 25 ft west of the 216-B-57 crib. The contaminated section of 
road was covered with asphalt to reduce migration potential. The new asphalt surface contains no 
contaminated particulate matter, however, radionuclide activity is detected through the new cover 
(Maxfield 1981 ; Health Physics, personal communication, 1991 ; BHI 1994). 

The UPR site was established in September 1980 and has tripled in size over the last 10 yr resulting 
from contaminant migration along the roadway and from wind blown weeds and sand 
(Maxfield 1981). 

3.8 UN-200-E-110 UNPLANNED RELEASE 

This UPR occurred August 7, 1955, and consisted of first-cycle mixed waste from the 
241-BY-112 tank. About 25,000 ft2 around the 112-BY pit was contaminated to a level of 22 R/h as 
liquid contaminant spread through the soil from the BY valve pit (Stenner et al. 1988) . 
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4.0 OPERABLE UNIT 200-BP-2 
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The BC disposal facility received about 120,000,000 L of scavenged TBP waste from U Plant during 
the period of January 1956 to December 1957. This facility received the greatest amount of 
radioactivity disposed at any site during the Hanford project (920,000 gross beta curies) . 
The scavenged waste was disposed to these cribs and trenches on a specific retention basis whereby 
disposal volumes were much less than the total soil volume underlying the cribs and trenches. Some 
inorganic liquids disposed in this area include: ferrocyanide, nitrate, phosphate, sodium, and sulfate 
based compounds. Radionuclides contained within the waste stream include: cesium-137, 
strontium-90, ruthenium-106, plutonium, and uranium (Maxfield 1979; Cramer 1987; Stenner et al. 
1988; Brown et al. 1990). 

The BC crib and trench area is located south of the 200 East Area, outside the perimeter fence 
(Figures 1-1 and 4-1). There are six cribs, one UPR, and 20 trenches in this operable unit, for a 
total of 27 sites. All are inactive (Table 4-1). Figure 4-2 provides a· graphical summary of the 
operational history of the individual sites. The starting and stopping dates are based on data 
contained in BHI (1994) and listed in Table 4-2. 

The area can be divided into three subareas based on design, operational history, and type of waste 
received. The three subareas consist of the 216-B-14 through 216-B-19 cribs; 216-B-20 through 
216-B-34, and 216-B-52 trenches ; and the 216-B-53A, 216-B-53B, 216-B-54, and 216-B-58 trenches. 
The first two areas received waste from the 221-U building (200 West Area) and the third from the 
300 Area laboratories (Haney 1960; BHI 1994). All of the cribs and trenches contain mixed waste, 
except trench 216-B-53A, which contains transuranic (TRU)-contaminated soil and mixed waste 
(Table 4-1). Crib 216-B-16 is the only site to score greater than 2.5 based on the PNL hazard 
ran.king scheme, and it has a migration hazard rank of 62.92 (Stenner et al. 1988). 

Table 4-3 provides a summary of current site conditions based on several site visits performed by the 
authors during September and October 1991. A list of the organic and inorganic contaminants that 
were pan of the waste disposed in the area is given in Table 4-4. This data was extracted from 
BHI (1994) and has not been validated by the authors . It should be used as a guideline only. 

4.1 216-B-14 THROUGH 216-B-19 CRIBS AND 216-B-201 SIPHON TANK 

Cribs 216-B-14 through 216-B-19 are inactive waste sites located in the BC crib area west of 
Baltimore Avenue on 1st Street. An unmarked gravel road leads to the BC crib-trench sites, which 
lay outside of the 200 East security area (Hanford photograph A-4). Each crib received between 
3,410,000 and 8,710,000 L of scavenged TBP supernatant waste from the 221-B building. In 
addition, some inorganic liquid waste was disposed at this site. These contained ferrocyanide, nitrate, 
phosphate, sodium, and sulfate based compounds. Radionuclides in the waste stream deposited in 
these cribs contained: cesium-137, ruthenium-106, strontium-90, plutonium, and uranium (Cramer 
1987; Fecht et al. 1977; Brown et al. 1990; BHI 1994). 
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Figure 4-1. Location Map for Ooeral2_1e Unit 200-BP-2 
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~Ile fype of Site Status Coo rd ina I es Type of Waste 
~ 

-----·--------····· ·· · -· --·----·- ------------------------------------------------------------ --------------------- --·------- <i" 
21 b· II · 14 Crib Inactive N35845 1153309 (center) Mixed Waste ~ 

I 

216 · 11 15 Crib Inactive N35935 1153441 (center) Mixed Waste 
.... 

216 · 8 · I 6 Crib Inactive N351 I 6 1153389 (center) Mixed Waste b' 
216 · II · 11 Crib Inactive N35196 1153521 (center) Mixed Waste £ 
216 11 · Ill Crib Inactive N35511 1153469 (center) Mixed Waste ... o· 
216 -11 · l!J Crib Inactive N35651 1153601 (center) Mixed Waste ::s 

216 · 8 20 Trend, lnad ive N36000 1155940, N35540 1154190 (centerline) Mixed Waste ~ 
C. 

21b · II 21 Trench Inactive N36000 1154055. H35540 1154305 (center! ine) Mixed Waste ~ 
21ti · II 22 I rench Inactive N36000 1154111 , N35540 1154420 (center I ine) Hi xed llaste e: 
216 8 2J I rench Inactive N35300 1154244, NJ ~JOO 1154144 (centerline) 

... 
Mixed llasle Cll 

216 · 11 24 trend, Inactive N35200 1154244, H35200 1154744 (center! ine) Mixed Waste g 
21b II 25 lrem:h lnact IYe N35100 1154244, H35100 1154744 (center I ine} Mixed Waste Cll 

216 · 8 2b I rench lnact ive N3 5000 1154 2 44 , H35000 1154144 (center! ine} Mixed Waste en 
~ 

lrench Inactive N34900 1154244, H34900 1154744 (center I ine) Mixed Waste J 
I 216 · 8 ZI uJ 

216 · II · 211 trench Inactive N34600 1154244, H34800 1154744 (center I lne) Mixed Waste 
216 · 11 · 2!! trend, Inactive N35912 1154900, H35912 1155400 (centerline} Mixed Waste 
21b ·8 JO lrend1 Inactive N35841 1154900, H351147 1155400 (centerline) Mixed Waste ""i 

~ 
2 lb · II · 3 I I rench Inactive N35722 1154900, N35722 1155400 (t:enterl ine) Mixed Waste <i" 
21b ll·JZ lrent:h Inactive N355!11 11~4!JOO , H35591 1155400 (centerline) Mixed Waste o' 
216 · 11 · 3] I rend, lnact Ive N3~412 1154900, H35412 11~5400 (center! ine) "'1 

Mixed Waste 0 
?16 · 8 .14 trend, Inactive N35347 1154900, N35347 1155400 (centerline) Mixed Waste 'U 

f'll 
ilb · II 52 I rend, Inactive N35415 11541/0 , H35415 1154150 (t:enlerl lne) Mixed Waste "'1 s:,., 

llL 11 · ~.1A I rend, Inactive N35!113 1154~83 , HJ5913 1154150 (centerline) 
er 

TRU-Contaminated Soll SI le/Hi ~ed <i" 
?Iii 11 · ~.IU lrct1Lh Inactive H3~!13/ 1154~1!3, H359 I 6 115412 3 (centerline) Mixed llasle C: 
21b 11 - ~4 lrt!nLI, lnacl Ive N35112 11545~0. H35112 1154150 (centerline) Mixed llaste g. 
II t, II 511 I rench Inactive N35612 1154~5D, H35672 1154150 (centerline) Mixed llaste N 

0 
IIH 200 I · l!J Unplanned Release Inactive H36000 1153000, N36000 1155800, N34400 1155800, N34400 1153000 Mixed Waste 0 
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Site 

216-8-14 
216-8 - 15 
216 -8-16 
216 -8-17 
216-8-18 
216-8-19 
216-8-20 
216-8-21 
216-8-22 
216 -8-23 
216-8-24 t 216-8 -25 . 

21 6-8-26 
216-8 -27 
216-8 -28 
216-8-29 
216-8-30 
216 · 8·31 
216-8 · .32 
216-8 · 33 
216-8 -34 
2 I 6-8-S2 
2l6·8-53A 
2lli -H-S38 
2 I 6-8-S4 
716 -b-SB 
IJH -200 1· 83 

Slate Start Date 

liquid January 1956 
liquid April 1956 
liquid April 1956 
liquid January 1956 
liquid Harch 1956 
liquid February 1957 
liquid August 1956 
liquid September 1956 
liquid October 1956 
Liquid October 1956 
liquid October 1956. 
liquid November 1956 
liquid December 1956 
Liquid February 1957 
Liquid April 1957 
Liquid June 1957 
Liquid July 1957 
liquid July 1957 
liquid August 1957 
liquid September 1957 
Liquid October 1957 
Liquid December 19S7 
Liquid October l96S 
Liquid November 1962 
Li~u1d Harch 196.3 
liquid November 196S 
Sol Id 

[nd Date 

February 1956 
December 1957 
August 1956 
January 1956 
Apr I I 1956 
October 1957 
September 1956 
October 19~6 
October l9S6 
October 1956 
November 1956 
December 1956 
February 1957 
Apr I I 1957 
June 1957 
July 1951 
July 1957 
Auyusl 19S7 
September 1957 
October l9S7 
October l9S7 
January l9S8 
Noveinber 1!165 
Harch 1963 
Oclolier 1965 
June 1961 

UPR Occurrence 

Date 

Hay l9S8 

Dlspo . 
Olm Length Width Depth 
Ref (fl) (rt) (fl) 

Top 

lop 
Top 

lop 
lop 
lop 
Bot 
Bot 
Bot 
Bot 
Bot 
Bot 
Bot 
Bot 
Bot 
Bot 
Bot 
Hot 
Bot 
Bot 
But 
But 
Bot 
Bot 
But 
But 
lu11 

BO 
BO 
BO 
BO 
BO 
BO 

500 
500 
500 
500 
500 
500 
500 
500 
500 
soo 
500 
soo 
SOD 
.500 
500 
SBO 
60 

ISO 
200 
200 

0 

BO 
BO 
BO 
BO 
BO 
BO 
10 
10 
10 
to 
10 
10 
to 
to 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
u 

12 
15 
12 
14 
14 
14 
10 
10 
12 
8 

B 

10 
8 

B 

I 3 

10 
II 

10 
10 
10 
10 
I 0 

10 
B 

B 

B 

0 

I 
l 

Volume of Pu Volume of Waste PNL 
Contam. Soll 

(cum) 

Disposed 

(cum OR L) 
Hazard 
Ranking 

410 8710000 2. 27 

410 6320000 1.36 
410 5600000 62 .92 
410 3410000 1. 36 
410 8520000 1. 36 
410 6400000 1.82 
270 4680000 1. 36 
310 4670000 . 31 
310 4740000 . 36 
160 4S20000 .36 
230 4700000 . 31 
310 3760000 . 31 
160 5880000 . 36 
230 4420000 . 31 
310 5050000 : 36 
210 4840000 . JI 

270 4780000 .36 
190 4740000 . 36 
270 4770000 . 36 
310 4740000 . 42 
190 4870000 . 42 
190 8530000 . 42 
24 S49000 0 .98 
40 ISIOO 1. 04 
68 999000 1. 04 

470 413000 1.04 
0 0 0 73 

< 
0 

[ 
Cl> 
en 



~ Area of surface contamination and radiation zone, as defined by Health Physics in September 1991, is also included (if available). Height 
~ refers to the current height of the stabilized facility in feet above ( +) or below (-) grade. Operable Unit 200-BP-2. 
'° 
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116·8·14 0 !>000 0 0 600000 0 0 0 0 0 1!>00000 40000 soooo 0 
116·8-IS 0 lJOO 0 0 400000 0 0 0 0 0 900000 !>0000 60000 era 
216-8·" 0 3000 0 0 sooooo 0 0 0 0 0 1100000 10000 110000 s. 
216-8-11 0 1800 0 0 sooooo 0 0 0 0 0 1100000 60000 90000 0 

116-8-18 0 SOOD D 0 400000 0 0 0 0 D I 000000 soooo 10000 (") 
0 

116-8 - 19 0 3400 0 0 100000 0 0 0 0 0 ISOOOOO 100000 90000 g 
216·8·20 0 2~00 0 0 ~00000 0 0 0 0 0 1100000 80000 100000 §. 216·!·2I 0 2SOO 0 0 )10000 0 0 0 0 0 100000 40000 60000 ::, 
l16·8·l1 0 2SOO 0 . o 400000 0 0 0 0 0 900000 40000 80000 ~ 
216-B·ll 0 2400 0 0 400000 0 0 0 0 0 1000000 60000 60000 

... 
en 

~ 
116·8-24 0 2SOO 0 0 180000 0 0 0 0 0 600000 )4000 soooo ..... I 

....J 0. 
216·B·2S 0 2000 0 0 210000 0 0 0 0 0 !>00000 21000 40000 0 g 
116-B·lf> 0 3100 0 0 JSOOOO 0 0 0 0 0 800000 40000 60000 s 
116-11-21 0 2)00 0 0 260000 0 0 0 0 0 600000 )2000 soooo 0 

0. 
216·8·18 0 2100 0 .0 400000 0 ·O 0 0 0 1000000 soooo 80000 
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216·8· JI 0 2SOO 0 0 sooooo 0 0 0 0 0 1100000 60000 90000 
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The cribs were individually deactivated by disconnecting the pipeline to the unit when the calculated 
specific retention of the underlying soil colwnn was achieved (Lundgren 1979). 

Wells 299-E13-1 , 299-E13-2, 299-El3-3, 299-£13-4, 299-£13-5, 299-£13-20, and 299-£13-21 
completed in the vadose zone are used to monitor the soil colwnn beneath the crib site. Scintillation 
probe profiles indicate the radioactive contaminant plume may extend to groundwater below the B-14 
and B-16 cribs (BHI 1994). 

Stabilization of the entire crib site was completed in August 1981 . Before stabilization, the vent filter 
boxes, 8-in. vent risers, liquid level risers, 2-in. vent risers, and valve handle extensions were 
removed at or below existing grade and disposed in the 218-E-12B burial ground. As the vent filters 
and risers were removed expanding rubber plugs were installed in each opening. The eight ? vadose 
monitoring well casings were extended to accommodate the addition of clean soil cover. Two and 
one-half feet of topsoil treated with the herbicides picloram, dicamba and 2,4-D amine plus a 
polymer, and a rodent deterrent consisting of sucrose octa-acetate were added as cover material then 
seeded with Wintergraze, Thickspike, Crested, and Siberian wheatgrasses (Winterhalder 1981). 

Concrete posts with brass crib identification plates denote individual crib sites. The perimeter of the 
crib site is marked with metal posts and a light-weight chain barricade. The metal posts display three 
types of signs; the first, indicates the site is a radiologically controlled area with potential surface 
contamination off established roadways. and to contact Health Physics before entering. The second, a 
placard indicating underground contamination. The third, delineates an underground pipeline and 
underground contamination (site visit by authors, September 1991). 

About 100 ft south of the BC cribs is a 30 ft by I 00 ft area delineated with metal posts and 
underground contamination signs . This area is devoid of any vegetation (Hanford photograph A-5). 
It is not reflected on any of the Hanford drawings and is reported to be a radionuclide migration study 
area (Personal communication Health Physics, September 1991). 

Eviqence of wildlife (rabbit droppings, paw and hoof prints) is seen throughout the BC crib area (site 
visit by authors, September 1991). 

4.2 216-B-20 TimOUGH 216-B-34 AND 216-B-52 TRENCHES 

Uranium rich waste from the bismuth phosphate separations processes was removed from 
underground storage tanks and reprocessed to recover additional uranium. After the uranium was 
recovered, cesium and strontium were precipitated out and the remaining TBP supernatant waste was 
released to the ground in the BC disposal area. Trenches 216-B-20 through 216-B-34 and 216-B-52 
were to receive a portion of the bismuth phosphate waste. The operational history, design, and 
location of the trenches are similar and thus will be discussed together. Each trench received between 
3,760,000 and 8,530,000 L of scavenged TBP supernatant waste from the 221-U building. Some 
inorganic liquids disposed at this site contained: ferrocyanide, nitrate, phosphate, sodium, and sulfate 
based compounds . Radionuclides contained within the waste stream include: cesium-137, 
strontium-90, ruthenium-106, plutonium, and uranium (Cramer 1987; Brown et al. 1990) . 

The trenches were individually deactivated by disconnecting the aboveground pipeline to the unit 
when the calculated specific retention of the underlying soil column was achieved. The pipe was 
removed and disposed in a shallow, 3 to 4 ft, trench located between cribs 216-B-29 and 216-B-53A. 
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The trenches were then backfilled with excavated material that was stored adjacent to each trench 
(Hanford photograph A-6) (Lundgren 1979). 

Immediately south of the 216-B-23 _through 216-B-28 trenches is an approximate 30-yd by 60-yd 
excavation used as a source for cover material during the BC crib stabilization process (Hanford 
photograph A-7) (Personal Communication, Health Physics , October 1991 ; site visit by authors , 
September 1991). 

Adjacent to the western boundary or the 216-B-29 through 216-B-34 cribs (Hanford photograph A-8) 
is the state owned U.S. Ecology burial facility (site visit by authors, September 1991). 

4.3 216-B-53A, 216-B-53B, 216-B-54, and 216-B-58 TRENCHES 

These four trenches received waste from the Plutonium Recycle Test Reactor in the 300 Area. 
Trenches 216-B-53A, 216-B-53B, and 216-B-54 are each divided in half by an earthen dam across the 
center of the trench. Earthen dams divide trench 216-B-58, which is divided into eight 25-ft sections . 
A "Sisalkraft" cover (a wooden frame consisting of 1 ft by 2 ft and 2 ft by 4 ft covered with Sisal
kraft roofing paper) lay over each trench while in operation (Hanford drawing H-2-3337). Each 
trench received between 15,100 and 999,000 L of liquid waste from the Hanford laboratories 
operations and PNL. The Hazardous Chemical Inventory contained in BHI (1994) indicates between 
1 to 100 kg of nitrates were contained in the waste streams generated from the 300 Area 
(Haney 1960; Mirabella 1977; Stenner et al. 1988). 

Deactivation of the trenches consisted of disconnecting the aboveground pipeline to the unit when tpe 
calculated specific retention of the underlying soil column had been achieved. The pipes were buried 
in a shallow, 3 to 4 ft, trench between 216-B-29 and 216-B-53A. Approximate coordinates are 
N-36000, W-54800 (Maxfield 1979). 

Vadose well 299-E13-61 monitors the soil column beneath the trenches. Considering a depth to 
groundwater at about 338 ft below ground surface, a low PNL Hazardous Ranking System migration 
score, and relatively small quantities of waste discharged to the facilities suggests the waste in the 
sediment column has not reached groundwater (Fecht et al. 1977). 

After backfilling the trenches, the area was stabilized by adding 2 ft of topsoil and seeding with 
Thickspike, Siberian, and Crested wheatgrasses (BHI 1994). 

The light-weight chain barricade does not encompass the entire area and is absent in several places 
and no concrete markers are present. Non-native vegetation covers about 80% of the stabilized area 
(site visit by authors, September 1991). 

4.4 UN-200-E-83 UNPLANNED RELEASE 

In 1958 radioactive contaminants spread from the BC crib and trench area, south , west, and east in 
what is now defined as the BC Controlled Area (Figure 4-1). Native wildlife burrowed into one of 
the inoperable trenches (216-B-28) ingested the radiologically contaminated salt deposits and 
transmitted the contaminants through the food chain. Radioactive feces and vegetation sprayed with 
contaminated urine were detected in about a 4 mi2 area of undisturbed land to the southeast and west 
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of the BC cribs and trenches. Radiological surveillance information estimates that the contaminated 
area could be as great as 15 mi2 (BHI 1994). An environmental assessment report obtained from 
Health Physics, divided this area into two zones. Zone A, comprises approximately 560 acres with 
over 2,000 radioactive fecal droppings per acre. Zone B, which is less contaminated than zone A, 
consists of approximately 2,000 acres with about 100 radioactive droppings/acre. It is estimated that 
approximately 81 Ci of strontium-90 and 14 Ci of cesium-137 are distributed over the 4 mi2 area 
(Maxfield 1979; BHI 1994). 

A burrow discovered at the 216-B-28 trench was filled with gravel and capped with asphalt. 
In addition, circa 1969 action was taken to inhibit radioactiye weed growth on the trenches . This 
included bringing all trenches to ground level 10 ft above the bottom of each trench by the addition of 
sand fill topped with gravel (Hanford photograph A-9). All trenches except 216-B-20, 216-B-21, and 
216-B-22 were topped with 6 in. of gravel only . A total of 60,000 yd3 of sand and gravel were used 
to complete the project (Mirabella 1977; BHI 1994). The stabilized areas are 2 to 3 ft above the 
access road and have nonnative vegetation over 80% of the stabilized areas (site visit by authors, 
1991). 
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Surrounded by Operable Units 200-BP-1 , 200-BP-7, and 200-BP-10 this operable unit is located in the 
northwest portion of the 200 East Area (Figures 1-1 and 3-1). It consists of eight inactive 
mixed-waste disposal trenches that operated in the mid-1950's (Tables 5-1 and 5-2). Each of the 
specific retention trenches received less than 2,000,000 L of waste, except for trench 216-B-38, which 
received 4,320,000 L of waste. None of the trenches scored higher than 1.5 on the PNL Hazard 
Ranking System. 

Figure 5-1 provides a graphical summary of the operational history of the individual sites. 
The starting and stopping dates are given in Table 5-2. Table 5-3 summarizes current surface 
conditions at the site based on site visits by the authors during September and October 1991. A list 
of the organic and inorganic contaminants believed to be deposited in the trenches is given in 
Table 5-4. 

5.1 216-B-35 THROUGH 216-B-42 TRENCHES 

The 216-B-35 through 216-B-42 trenches are an inactive waste site located about 200 ft due west of 
the 241-BX tank farm (Hanford photograph A-10). The operational history, design, and location of 
the trenches are similar and will therefore be treated as a single site. The trenches received between 
1,060,000 and 4,320,000 L of first-cycle supernatant waste from the 221-B building between 
December 1953 and February 1955 (BHI 1994). Trench 216-B-37 received first-cycle bottom 
supernatant from the 242-B waste evaporator in August 1954. Some inorganic liquids disposed at this 
site contained fluoride, nitrate, nitrite, phosphate, sodium acuminate, sodium hydroxide, sodium 
silicate, and sulfate based compounds . Radionuclides contained within the waste stream include: 
cesium-137, strontium-90, ruthenium-106, plutonium, and uranium (Stenner et al. 1988; Brown et al. 
1990). 

Each trench was deactivated by disconnecting the aboveground pipeline to the unit when the 
calculated specific retention of the underlying soil column was attained. They were then backfilled to 
grade (Hanford photograph A-11). The authors were unable to determine where the aboveground 
pipe was disposed (Lundgren 1979). Stabilization of the trench site was completed on October 19, 
1982, and consisted of the addition of 2 ft of topsoil treated with 2,4-d amine and Dicamba (a 
herbicide) and seeded with Thickspike, Crested, and Siberian wheatgrasses (BHI 1994). 

Hanford drawings H-2-37986 and H-2-44501, Sheet 141, show four additional trenches labeled 
216-B-41A, 216-B-41B, 216-B-41C, and 216-B-41D. However, Hanford drawing H-2-2431 and 
Hanford aerial photograph (A-12), taken in October 1965, shows only eight trenches oriented as 
shown on Hanford drawing H-2-2431 . No reference to the additional trenches was found in any other 
documents reviewed for this report (Maxfield 1979). The authors believe these trenches were planned 
but not constructed. Inspection by the authors supports this conclusion (site visit by authors , 
September 1991). 

Vadose wells 299-E8-10, 299-E8-21, 299-E8-286, 299-E8-287, 299-E8-288, 299-E8-289, and 
299-E8-290 monitor the soil column beneath the trenches . Scintillation probe profiles indicate the 
radioactive contaminant plume is suspended in the-soil above groundwater (Fecht et al. 1977). 
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Operable units 200-BP-1, 200-BP-7,, 200-BP-8, and 200-PO-6 surround this operable unit, located 
along the northern boundary of the 200 East Area (Figures 3-1 and 6-1). Two cribs, a reverse well, 
and a french drain, all inactive, constitute this operable unit (Table 6-1). The reverse wells 
(216-B-llA and 216-B-llB) and cribs 216-B-7A and 216-B-7 B scored 47 .82 and 65.44, respectively 
according to the PNL Hazard Ranking System (Table 6-2). 

Figure 6-2 provides a graphical summary of the operational history of the individual sites. 
The starting and stopping dates are based on data contained in BHI (1994) and listed in Table 6-2. 
Table 6-3 summarizes current site conditions (site visits by authors, 1991). A list of the organic and 
inorganic contaminants that were part of the waste disposed in the area is given in Table 6-4. This 
data was extracted from BHI (1994) and has not been validated by the authors . It should be used as a 
guideline only. 

6.1 216-B-7A AND 216-B-7B CRIBS 

The 216-B-7A and 216-B-7B cribs are an inactive waste site located about 100 ft north of 241-B tank 
farm. The two cribs are located approximately 20 ft apart and are in line with a 3-in. steel inlet pipe 
that supplied waste to both cribs simultaneously (Hanford photograph A-13) (BHI 1994). 

From October 1946 to August 1948, these cribs received overflow from the 201-B settling tank. 
Building 224-B was the source of the waste sent to the settling tank. Between October 1947 and 
August 1948 the cribs also received cell drainage and other liquid wastes from tank 5-6 in the 
221-B building . After August 1948, liquid waste from the 224-B building was disposed directly to 
the cribs until October 1961. From December 1954 to October 1961, the 224-B waste consisted of 
clean-out waste. Between October 1961 and May 1, 1967, material disposed in these cribs consisted 
of decontamination construction waste from the 221-B building. 

According to a letter from G. L. Hanson and P. W. Smith to 0 . V. Smiset (Hanson and Smith 1967), 
the last 198,000 gal of waste disposed in these cribs was the result of an accidental discharge to the 
crib site. The letter recommends that the inlet to the crib be blanked so that no additional waste can 
be accidentally discharged to this site. 

Some inorganic liquids were also disposed at this site. Radionuclides contained within the waste 
stream include: cesium-137, ruthenium-106, strontium-90, about 4,300 g of plutonium, uranium, and 
TRU fission products (Harmon et al. 1975; Cramer 1987; Brown et al. 1990). 

Vadose wells 299-E33-18, 299-E33-58 , 299-E33-59, and 299-E33-73 monitor the soil column beneath 
the crib site. Considering the additional liquid waste disposed at this site would suggest breakthrough 
to groundwater has occurred at this site. Groundwater test results (Hanson and Smith 1967) indicate 
that cesium-137, cobalt-60, tritium, and alpha contamination are detectable in groundwater samples 
taken from well 299-E33-18. 
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Area of surface contamination and radiation zone, as defined by Health Physics in September 1991, is also included (if available) . Height 
refers to the current height of the stabilized facility in feet above (+)or below (-) grade. Operable Unit 200-BP-4. 
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6.2 216-B-STF CRIB AND TILE FIELD 

BHI-00179 
Rev . 00 

The crib and tile field is an inactive waste site located about 350 ft north of 241-B tank farm (Hanford 
photographs A-15 and A-15). The unit was connected to the 241-B-110, 241-B-111, and 241-B-112 
cascade series tanks of the 241-B tank farm and received about 27,200,000 L of waste between April 
1948 and July 1953. Waste types included second-cycle waste supernatant from the 221-B building 
until July 1951, cell drainage and other liquid waste from tank 5-6 in the 221-B building in addition 
to second-cycle supernatant from July 1951 until December 1951, and decontamination and cleanup 
waste generated during the shutdown of 224-B from December 1951 to December 1952 (Stenner et al. 
1988; Brown et al. 1990). 

The 216-B-8 crib and tile field was taken out of service after sludge was inadvertently discharged to 
the crib from the 241-B-104 tank in August 1948. A sudden decrease in crib capacity led to the 
discovery that approximately 0.4 m of sludge had accumulated in the crib. The radioactive 
contaminant levels in the sludge were three orders of magnitude greater than the contaminant levels of 
the 241-B-104 tank liquid supernate. Highly permeable sediments conducted radioactive contaminants 
leached from the sludge downward and laterally beneath the crib. This explains the distribution of 
contamination beneath the 216-B-8 crib as evidenced by the scintillation probe profiles measured in 
1976 (Fecht et al. 1977). 

Vadose wells 299-E33-16, 299-E33-66, 299-E33-67, 299-E33-68, 299-E33-69, 299-E33-70, --~ 299-E33-71, 299-E33-72, and 299-E33-89 monitor the soil beneath the crib site. Scintillation probe 
profiles indicate groundwater contamination has not occurred beneath this site (Fecht et al. 1977). 

6.3 . 216-B-llA AND 216-B-11B REVERSE WELLS 

This is an inactive waste site located about 250 north of the 241-B tank farm. There are two 
underground injection wells placed about 60 ft apart in line with a 3-in. steel inlet pipe (Hanford 
photograph A-16). From December 1951 to December 1954, about 29,600,000 L of low salt, neutral 
to basic process condensate from the 242-B evaporator were disposed at this facility. Radionuclides 
entrained in the waste stream include: cesium-137, ruthenium-106, strontium-90, plutonium, and 
uranium (Brown et al. 1990). 

The site was deactivated when it became evident that cribs and trenches were a more effective means 
of disposal. The supply lines were blanked and capped in the B building. 

Vadose wells 299-E-20 and 299-E-19 monitor the soil column beneath the site. Scintillation probe 
profiles indicate breakthrough to groundwater has not occurred at this site (Fecht et al. 1977). 

6.4 216-B-51 FRENCH DRAIN 
. 

This is an inactive waste site located about 750 ft north of the 241-B tank farm (Hanford photograph 
A-17). The drain received about 1,000 L of flush drainage from the BC crib pipeline. The pipeline 
carried high-salt neutral to basic scavenged TBP waste from the 221-U building to the BC crib area. 
The site contains less than 10 Ci of total beta activity (Cramer 1987; Stenner et al. 1988). 
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Monitoring wells 299-E33-1 1 and 299-E33-14 monitor the groundwater beneath the site. Based on 
scintillation probe profiles and estimated waste inventory, groundwater contamination has not 
occurred at this site (BHI 1994; Stenner et al. 1988). A radionuclide inventory for this site was not 
available (BHI 1994). It is assumed that the same radionuclides disposed at the BC site were also 
disposed at this waste site (Fecht et al. 1977). 
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7 .0 OPERABLE UNIT 200-BP-5 

BHI-00179 
Rev . 00 

There are 11 sites in this operable unit located near the center of the 200 East Area, sandwiched 
between B Plant and the semiworks facility (Figures 1-1 and 7-1). Of the 11 sites, only one, reverse 
well 216-B-5, with a disposed waste volume of 30,600,000 L, scored high on the migration hazard 
evaluation (Stenner et al. 1988). The other sites, two cribs, a diversion box, catch tank, settling tank, 
three UPRs, and two active retention basins were either not evaluated or scored very low. Of these 
sites, the 216-B-9TF crib was the only site to receive a larger quantity of waste than the 216-B-5 
reverse well. In addition, crib 216-B-56 was never used. 

The operational history of this operable unit spans the 40 yr between 1945 and 1985. Low-level, 
mixed, and TRU-contaminated soil waste have been disposed in Operable Unit 200-BP-5 . 

Table 7-1 provides site locations and waste types for Operable Unit 200-BP-5. A graphical summary 
of the operational history of the individual sites is presented in Figure 7-2. The staning and stopping 
dates for each site are listed in Table 7-2. Table 7-3 provides a summary of current site conditions 
based on several site visits performed by the authors during September and October 1991. A list of 
the organic and inorganic contaminants that were pan of the waste disposed in the area is given in 
Table 7-4. This data was extracted from BHI (1994) and has not been validated by the authors . 
It should be used as a guideline only. 

7 .1 216-B-5 REVERSE WELL 

Well 216-B-5 is an inactive waste site located about 1,000 ft nonh nonheast of B Plant east of 
Baltimore Road (Hanford photograph A-18) . It received overflow waste from the 241-B-361 settling 
tank. Waste types disposed in this well include liquid waste from the 224-B building and from 
tank 5-6 in the 221-B building until September 1946. Between September 1946 and October 1947, 
cell drainage and other liquid waste from tank 5-6 was injected into the well (Cramer 1987; Brown et 
al. 1990). 

Monitoring well 299-E28-7 monitors groundwater in the vicinity of the site. In 1947 the elevation of 
the water table in well 299-E33-18 demonstrated that the reverse well penetrated about 3 m into the 
groundwater and that radioactive waste had been discharged into the groundwater. The site was 
deactivated and tank 5-6 wastes were rerouted to the 216-B-7A and 216-B-7B cribs . Eleven wells 
were drilled around the reverse well to determine the extent of groundwater contamination and was 
determined to contain less than 20 by 10·' pCi/L and extended 600 ~ laterally from the well 
(Fecht et al. 1977). 

The site was deactivated when groundwater contamination was detected and the waste divened to the 
216-B-7 A and 216-B-7B cribs (Maxfield 1979). 
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Area of surface contamination and radiation zone, as defined by Health Physics in September 1991, is also included (if available). Height 
refers to the current height of the stabilized facility in feet above (+) or below (-) grade. Operable Unit 200-BP-5. 
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7.2 216-B-9TF CRIB AND TILE FIELD 

BHI-00179 
Rev . 00 

This is an inactive waste site located along Baltimore Avenue approximately 1,250 ft south of the 
241-B tank farm (Hanford photograph A-19). Between August 1948 and July 1951, the site received 
about 36,000,000 L of cell drainage and tank 5-6 liquid wastes from the 221-B building. In August 
1948, the 216-B-9 crib and tile field were connected to the waste line from the 221-B building when 
the 216-B-5 injection well was deactivated. Suspended solids with significantly higher radionuclide 
concentrations contained in the waste stream formed sludge in the crib significantly decreasing its 
volume and allowing unsettled sludge to discharge to the tile field resulting in surface contamination. 
The BHI (1994) Hazardous Chemical Inventory lists only 1,000 kg of nitrate contained within the 
waste stream. Radionuclides include: cesium-137, ruthenium-106, strontium-90, plutonium, 
uranium, and TRU elements. The site was deactivated by disconnecting the supply line from the 
241-B-154 diversion box when the calculated specific retention of the underlying soil column was 
achieved (Maxfield 1979; Cramer 1987; Brown et al. 1990). 

Vadose wells 299-E28-53, 299-E28-54, 299-E28-55, 299-E28-61, and 299-E28-1, 299-E28-5, 
299-E28-6, 299-E28-56, 299-E28-57, 299-E28-58, and 299-E28-60 are used to monitor radionuclide 
concentration in the soil beneath the crib and the tile field, respectively. Scintillation probe profiles 
suggest the contaminants are suspended near the surface in the sediment column and have not 
contaminated groundwater (Fecht et al. 1977). 

7.3 216-B-56 CRIB 

The 216-B-56 crib, located approximately 500 ft north of 7th Street near the center of the operable 
unit (Hanford photograph A-20), was designed to receive organic wastes from 221-B building but the 
pipeline to the unit was not installed when disposal practices were changed and discharge of organic 
wastes to the ground was prohibited (Lundgren 1979; Maxfield 1979). 

Vadose well 299-E28-14 monitors the soil column beneath the site. Scintillation probe profiles 
indicate only background activity levels (Fecht et al. 1977). 

BHI (1994) indicates the site had to be stabilized due to cross-contamination from surrounding sites. 

7 .4 216-B-59/59B TRENCH/RETENTION BASIN 

Centered approximately 750 ft north of 7th Street the 216-B-59 trench was designed to receive 
B Plant cooling water with radionuclide concentrations above those allowed for the existing ponds. 
The site was activated in December 1967 and only received a single delivery of approximately 
477,000 L of waste. The trench was upgraded to a retention basin adding a hypalon liner and 
changing the identification number to 216-B-59B. The retention basin held diverted cooling water for 
subsequent reprocessing. The retention basin was upgraded by replacing the hypalon liner with a 
concrete liner and cover. In addition, minor pumping and piping modifications were made. The site 
is currently active receiving diverted wastes for reprocessing (Request for Determination of Safety 
Analysis Requirements, July 22, 1983; BHI 1994). 

The site is surrounded by a 6-ft-high chain link fence. Yellow contamination flags are adjacent to the 
western boundary. The concrete retention basin is about 30 ft wide, 120 ft long, and 10 ft deep, and 
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is situated in a 100-ft by 200-ft by 15-ft deep excavation. The excavation has a gravel sub-base 
beneath the retention basin and the top of the basin is about 5 ft below grade (Hanford photograph 
A-21) . No vegetation was observed within the fenced perimeter during a site visit in 1991, and signs 
warning of surface contamination are posted on the fence (site visit by authors, September 1991). 

7.5 241-B-154 DIVERSION BOX, 241-B-302-B CATCH TANK, AND UPR-200-E-77 

Diversion box 241-B-302B is located on the northeast comer of Baltimore Avenue and 7th Street. 
The site, in service from 1945 to June 1984, was used to transfer various types of waste solutions 
from processing and decontamination operations to disposal sites. The site interconnects 241-B-151 
and 241-B-152 diversion boxes and 221-B building (Cramer 1987). 

Situated adjacent to and at a lower elevation than the diversion box is the 241-B-302-B catch tank, 
which collects waste spilled in the diversion box during transfers (Cramer 1987). 

In 1946 UPR-200-E-77 resulted when a leaky jumper in the diversion box allowed metal solution 
waste to escape and contaminate the surrounding soil with approximately 1 Ci of fission products. 
The contamination was covered with at least 1 ft of clean soil and the area was enclosed with a wire 
fence and posted as a radiation zone (Maxfield 1973; Stenner et al. 1988). 

The site has been isolated and stabilized by application of a weather-proofing plasticizer . The ground 
surface is covered with gravel and there is no vegetation. At the western edge of the site, there is a 
manhole with a radiation warning sign on the cover (Kiser 1988; site visit by authors , 
September 1991) . 

7.6 241-B-361 SETTLING TANK 

This inactive waste site is located about 600 ft northeast of B Plant on the east side of Baltimore 
Avenue. The settling tank was in operation from April 1945 to September 1947, receiving low-salt 
alkaline radioactive waste from cell washings collected in the 5-6W cell in the 221-B building and 
additional waste from the 224-B building . Overflow from this tank was injected to the 216-B-5 
reverse well. An estimated 32,000 gal of sludge, consisting primarily of bismuth phosphate, with 
about 2.46 kg of plutonium is contained in the tank (Crusselle and Romano 1982). 

Although this site was interim stabilized in 1985, the release potential for radiological hazard rates are 
high in comparison to other 200 Area waste sites (Cramer 1987; Hanlon 1990; BHI 1994). 

7. 7 UN-200-E-7 UNPLANNED RELEASE 

A leak in the waste line from the 221-B building to the 241-B-361 diversion box released 
approximately 19,000 L of cell wash water from tank 5-9 in the region near the 216-B-9 crib and tile 
field on November 30, 1954. The maximum observed dose rate was 1.7 R/h. The contaminated was 
surrounded with a chain fence and underground contamination warning signs (Baldridge 1959). 
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At the present time, the 216-B-9 crib is delimited with a light-weight chain barricade and a recent 
excavation approximately 100 ft south of the crib has been stabilized. No indicators marking the 
location of UN-200-E-7 UPR were seen (site visit by authors, October 1991) 

7.8 UN-200-E-45 UNPLANNED RELEASE 

Unplanned release UN-200-E-45 occurred at the 241-B-154 diversion box on August 26, 1974. 
Mixed waste with beta and gamma readings up to 50,000 c/m flowed from the diversion box across 
7th Street contaminating an area 300 ft long and 100 ft wide. The roadway was washed with water 
and the contaminated soil removed and placed in a burial trench (Stenner et al. 1988; BHI 1994). 
No indicators marking the location of UN-200-E-45 were seen (site visit by authors, October 1991). 
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8.0 OPERABLE UNIT 200-BP--0 
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Operable Unit 200-BP-6 incorporates the area immediately surrounding B Plant (Figures -1 and 8-1). 
A graphical summary of the operational history of the individual sites is presented in Figure 8-2. 
Table 8-1 provides a site location and waste type summary table for Operable Unit 200-BP-6 and 
detailed dates for each site are listed in Table 8-2. 

Thirty five sites form this operable unit. They include two active septic tanks, a staging area, and an 
active diversion box. There are also 16 UPRs, three inactive cribs, an inactive french drain, two 
inactive reverse wells, and nine other sites (Table 8-1). Two of the sites, staging area 226-B-HWSA 
and UN-200-E-140, consists of hazardous waste, and UN-200-E-87 consisted of TRU waste, while 
the remainder of the sites contain either mixed waste or nonhazardous/nonradioactive waste. Only 
three sites, crib 216-B-lOA and the two reverse wells, had significantly high scores on the PNL 
migration Hazard Ranking System (Stenner et al. 1988). 

Table 8-3 provides a summary of current site conditions based on several site visits performed by the 
authors during the September through November 1991 time period. Only five of the sites were 
reported to contain any organic or inorganic contaminants (Table 8-4; BHI 1994). 

8.1 216-B-4 REVERSE WELL 

The site consists of a reverse well located about 800 ft southeast of the 221-B building, west of the 
292-B building. The structure received 10,000 L of low-salt, neutral/basic, TRU fission waste during 
its operational lifetime of April 1945 through December 1949. Until August 194 7, the site received 
291-B stack drainage. After August 1947, the site received floor drainage from the 292-B building. 
The BHI (1994) Hazardous Chemical Inventory lists only 1,000 kg of nitric acid contained in the 
waste stream. A radionuclide inventory was not available. The pipeline to the unit has been 
disconnected (Harmon et al. 1975; Lundgren 1979; Stenner et al. 1988). 

A depression in the soil 8 ft from the marker could be due to the collapse of the plywood cover 
installed on top of the two 4-ft-diameter, 5-ft-long vitrified clay pipes (VCP) placed vertically end to 
end (Hanford photograph A-22) (Hanford drawing H-2-2926; site visit by authors, October 1991). 

8.2 216-B--0 REVERSE WELL 

The 216-B-6 reverse well is located 12 ft west and 3 ft north of the northwest corner of the 
222-B Building. It is marked by a 4-ft concrete identification post. The vent pipe is cut below grade. 
Hanford photograph A-23 depicts the identification post and the area around it (Doud 1959; 
DOE-RL 1988). 

Six million liters of mixed liquid waste was received by the well during the period April 1945 
through December 1949. The waste was acidic (containing nitric and sulfuric acid) and radioactive 
(containing TRU fission products) . 
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The waste originated as decontamination sink and sample waste from the 222-B building (Harmon et 
al. 197S; Stenner et al. 1988). 

According to Hanford drawing H-2:44S01, Sheet 86, the site is monitored by vadose monitoring well 
299-E28-S 1, but according to Appendix B of Law (1984) the soil column beneath the well is 
monitored by 299-E28-17 is used to survey the soil column beneath the 216-B-6 site. 

8.3 216-B-lOA AND 216-8-10B CRIBS 

The 216-B-lOA and 216-B-l0B cribs are located about 160 ft south of the west end of the 
222-B Building. The 216-B-l0A crib was used December 1949 through January 19S2, to receive 
decontamination sink and sample slurper waste from the 222-B building and floor drainage from the 
292-B building (Stenner et al. 1988; BHI 1994). During this time the crib received 10,000,000 L of 
acidic liquid waste that contained TRU and fission products. Nitric acid and sodium dichromate were 
some of the inorganics also disposed at this site. Radionuclides contained in the waste stream 
include: cesium-137, ruthenium-106, strontium-90, and plutonium (Stenner et al. 1988; 
Brown et al. 1990). 

The 216-B-lOB crib received cascaded waste from the 216-B-l0A crib when it was in service. 
Decontamination sink and shower waste from the 221-B building was sent directly to the 
216-B-l0B crib during the period June 1969 through October 1973. Similar inorganic and 
radionuclide wastes were disposed in both cribs, however, the volume in 216-B-lOB was 
approximately 113011i that of 216-B-l0A (Stenner et al. 1988). 

Vadose well 299-E28-17 monitors the soil column beneath the 216-B-lOA and 216-B-10B cribs. 
The well is located 18.3 m southeast of the 216-B-lOA crib and radiation levels are at or below 
background levels (Fecht et al. 1987). 

Both sites were deactivated by disconnecting the pipeline to the units. The earth has subsided about 
3 ft over the top of both of the units indicting deterioration of the structures (Hanford photographs 
A-24 and A-2S) (Lundgren 1979; site visit by authors, September 1991). 

8.4 216-B-13 FRENCH DRAIN 

Twenty-eight thousand liters of 291-B-1 stack drainage was disposed to the 216-B-13 french drain 
located 300 ft south of the 221-B building and 25 ft north east of the 291-B-1 stack. The mixed 
liquid waste was low in salt and neutral/basic, and the site contains less than 0.004 g/m3 potential 
plutonium. The site operated from August 1947 through June 1976. Prior to August 1947, the 
291-B stack drainage was disposed in the 216-B-4 reverse well . In June 1976, the stack drainage was 
rerouted into a cell drainage sample tank. The BHI (1994) Hazardous Chemical Inventory lists only 
2,000 kg of nitrate contained within the waste stream disposed by this unit (Stenner et al. 1988). 

Hanford photograph A-26 depicts present surface conditions in the vicinity of the 216-B-13 french 
drain. The top of the structure is buried 8 ft below grade. It is marked by a yellow concrete post. 
A depression in the soil 8 ft from the marker could be due to the collapse of the plywood that covered 
the drain (site visit by authors , September 1991). · 
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The 216-B-60 crib consists of two steel vertical cascading caissons positioned side by side. They are 
located 4 ft west of the 221-B building approximately 2 ft below grade. In 1975, an extension to the 
221-B building was added covering the crib. The cribs are currently under the northeast corner of the 
225-B encapsulation facility (Maxfield 1979; Stenner et al. 1988). 

The crib was specifically built for solid and liquid wastes generated from the clean-out of the 
221-B building cell drain header that took place November 1967. The calculated total plutonium and 
fission product discharged to the site is 715.5 kg of uranium, 0.08 g of plutonium, 777 Ci of 
cerium-144, 8 Ci of cesium-137, and 5 Ci of europium-154 (BHI 1994). 

After the drain header clean-out was completed, the caissons were plugged with 18 in. of concrete to 
seal the waste. The area was backfilled to grade and in 1975 the 225-B encapsulation facility was 
built over the site (Hanford photograph A-27) (Stenner et al. 1988). 

8.6 218-E-6 BURIAL GROUND 

In the fall of 1955, a shack and other wooden items were collected from the 291-B stack area, placed 
in a 4-ft-deep trench , burned, and the ashes covered. Later the site was exhumed and stabilized by 
seeding with Wintergraze, Crested, Siberian, and Thickspike wheatgrasses (Hanford photograph 
A-28) . The site has since been released from radiation zone status (Stenner et al. 1988). 

8. 7 218-E-7 BURIAL GROUND 

The 218-E-7 burial ground is located about 100 ft south of the 222-B building (Hanford photograph 
A-29). It consists of three underground vaults containing about 170 m3 of mixed fission products and 
TRU solid mixed waste deposited from 1947 until 1952. Two of the vaults are 10 ft2 by 12 ft deep 
constructed of 2-in. by 2-in. wooden planking. The top of each vault is 5 ft below grade and both 
have open bottoms. The third vault is an 8-ft-diameter concrete culvert pipe 25 ft, 2 in. deep. The 
pipe has a 9-in.-thick concrete cover and a 12-in.-thick concrete floor. Radionuclides contained 
within the waste include: cesium-137, ruthenium-106, strontium-90, plutonium, and uranium (Stenner 
et al. 1988; Anderson et al. 1991). 

At the present time, the site is approximately 15 ft wide by 30 ft long and is delimited by a 
light-weight chain barricade with surface contamination and potential cave-in hazard warning signs. 
The southern edge of the site is adjacent to a small outdoor ICF Kaiser Hanford (ICF KH) engineers 
storage site. Nonnative grass and Russian thistle cover approximately 70% of the delimited surface. 

8.8 241-BX-154 DIVERSION BOX AND 241-BX-302-B CATCH TANK 

The 241-BX-154 diversion box is an inactive waste site located about 30 ft south of the 
221-B building. The site was in service from 1948 until July 1984. The diversion box interconnects 
the 241-B-252 and 241-BX-155 diversions boxes and the 221-B building (Cramer 1987). Located 
adjacent to and below the diversion box is the 241-BX-302-B catch tank that collects waste spilled in 
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the diversion box during transfers (Hanlon 1990). The site has been isolated and stabilized by 
application of a weather proofing plasticizer (Hanlon 1990; site visit by authors, September 1991). 

8.9 241-BX-155 DIVERSION BOX, 241-BX-302-C CATCH TANK, AND UPR-200-E-78 

This inactive waste site is located about 850 ft northeast of B Plant between Atlanta and Baltimore 
Avenues. The site was in service from 1948 until June 1984, transferring various types of waste 
solutions from processing and decontamination operations. The site interconnects the 241-BX-154 
diversion box, 241-BX tank farm, and 221-B building (Cramer 1987; BHI 1994). 

Located adjacent to and below the diversion box is the 241-BX-302-C catch tank that collects waste 
spilled in the diversion box during transfers (BHI 1994). 

UPR-200-E-78 occurred when salt waste containing about 10 Ci of mixed fission products leaked 
from the diversion box during pressure testing of lines and jumpers contaminating about 200 ft2 of the 
surrounding soil. The area was then covered with clean soil. The site has been isolated and 
stabilized by application of a weather proofing plasticizer (Hanlon 1990; site visit by authors, 
September 1991). 

8.10 241-ER-152 DIVERSION BOX AND 241-ER-311 CATCH TANK 

The diversion box 241-ER-152 active waste site is located approximately 180 ft southeast of the 
224-B building. The site was activated in 1945 and transfers various types of waste solutions from 
processing and decontamination operations (Cramer 1987). Located adjacent to and at a lower 
elevation than the diversion box is the 241-ER-311 catch tank that collects waste spilled in the 
diversion box during transfers (Hanlon 1990). 

8.11 2607-E3 SEPTIC TANK AND TILE FIELD 

The 2607-E3 septic tank is an active waste site located about 400 ft north of the 221-B building. 
The site became operational in 1944 having a 292-person capacity and receives about 14.4 m3 of 
sanitary wastewater and sewage per day from the B Plant facilities. The septic tank is 12 ft 6 in. 
deep and is constructed of reinforced concrete. The tile field is comprised of 4-in. VCP and drain tile 
with a minimum of 8 ft (linear) per person. The laterals are open jointed and are spaced 8 ft apart 
(Cramer 1987; Hanford drawing W-71192 R31). BHI (1994) indicate the septic tank and tile field 
contain no radionuclides or hazardous chemicals and in the nonhazardous/nonradioactive waste 
category (Cramer 1987). However, BHI (1994) General Summary Report (Tile Field South of 
218-E-4) indicates that mixed waste may have been introduced to the tile field. Information in the 
general summary report is sketchy and incomplete. No markers indicating location of the site were 
seen in the field south of the 218-E-4 burial ground (site visit by authors, October 1991). 

8.12 2607-FA SEPTIC TANK AND TILE FIELD 

This septic tank and sanitary tile field is an active site located 200 ft northeast of 224-B building . 
The site·became operational in 1944 and currently receives about 0.24 m3 of sanitary wastewater and 

BHJOOJ79.ROON 8-10 



BHI-00179 
Rev . 00 

sewage per day. BHI (1994) indicate the septic tank and tile field contain no radionuclides or 
hazardous chemicals and is in the nonhazardous/nonradioactive waste category. However, the septic 
tank and drain field are delimited with underground radiation warning signs (Cramer 1987; site visit 
by authors, September 1991). 

8.13 270-E CONDENSATE NEUTRALIZATION TANK 

West of the 221-B building is the 270-E condensate neutralization tank (270-E may be an incorrect 
number) authors could not determine tanks exact location or existence. BHI (1994) file UN-200-E-64 
lists tank location as adjacent to the west side of the 216-B-64 retention basin. Access to this area 
was prohibited due to surface contamination) . It was initially used in 1976 and is currently inactive. 
The tank may contain about 3,800 gal of sludge, which has a direct radiation level less than 100 elm 
and a smearable level less than 0.5 mrem/h penetrating plus nonpenetrating radiation at the risers. 
The prioritization of this facility for decommissioning classifies the relative radiological hazard as 
high in comparison with other 200 Area surplus facilities (Cramer 1987). 

8.14 TILE FIELD SOUTH OF 218-E-4 

This site is discussed in association with the 218-E-4 burial ground, Section 12.1. 

8.15 UN-200-E-1 UNPLANNED RELEASE 

On October 14, 1966, soil contamination from a suspected waste line failure occurred near the 
221-B building approximately 80 ft from a previous pipeline failure that occurred on June 17, 1946 
(authors were unable to determine exact location). Test holes were driven to determine extent of 
contamination, then the area was fenced and posted. The contaminated area was covered with 
sufficient soil to reduce readings to 2 mrem/h. Vegetation above the waste lines was removed. Test 
shafts were drilled adjacent to waste lines where they pass under roadways to investigate potential 
leakage. Hydrostatic tests later confirmed the suspected waste line failure in each of the five transfer 
lines installed for project #C-112. Re-excavation of piping showed three major areas of electrolytic 
corrosion. The piping was removed and reinstalled in a v-shaped concrete trough and covered with 
concrete blocks then sealed for water tightness (Stenner et al. 1988). 

8.16 UN-200-E-2 UNPLANNED RELEASE 

On November 18, 1947, radioactive paniculate matter up to 1/32-in. diameter were found within a 
1,000-ft radius around the B Plant (291) stack. A study of the ground contamination found that 
mist-like particles were released over a larger area and that the particulate matter had magnetic 
properties. Later ( circa February 1948) the inlet and outlet ducts of the exhaust fans were the source 
of contamination. Stainless steel fans and ductwork, cell ventilation ducts equipped with cooling 
water system filters, and scrubbers were fabricated and installed in dissolver off-gas lines to reduce 
the particulate releases . However, many studies and exhaust modifications were made over the 
following 2 yr to try and eliminate particulate emissions (Stenner et al. 1988; BHI 1994). 
High-efficiency particulate air filters were installed in about the mid-1960's to reduce radionuclide 
concentrations, however, radionuclide releases from the B stack continue but are reportedly within 
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federal regulation limits (Health Physics , B Plant, personal communication; Saueressig, personal 
communication, 1991). The area around the stack and filtration systems is delimited with a 
light-weight chain barricade and surface contamination warning signs (site visit by authors, 
November 1991). 

8.17 UN-200-E-3 UNPLANNED RELEASE 

On November 21, 1951, a failure in the first-cycle waste line from the 221-B building to the 
241-BX-154 diversion box contaminated the surrounding soil. Efforts to investigate the cause of the 
failure were abandoned when radiation levels of 120 R/h were encountered with 18 in. of soil 
remaining over the pipe (Stenner et al. 1988). In cases where high radiation levels are encountered 
during the investigation, the lateral extent of the contaminant plume would be approximated by the 
use of boreholes and the area posted with underground radioactive material warning signs. 
No attempt to repair the leak would be made (Health Physics, personal communication 1991). 

8.18 UN-200-E-41 UNPLANNED RELEASE 

This UPR occurred on July 19, 1972, when a leak in a waste line contaminated the R-13 stairwell of 
the 271-B building with an estimated 30 Ci of cesium-137. Readings of 12.5 R/h were recorded 
(Stenner et al. 1988). Cleanup actions were not reported in BHI (1994). 

8.19 UN-200-E-44 UNPLANNED RELEASE 

On August 16, 1972, a small cave in was discovered south of the R-17 change house next to 
7th Street. No radioactive contamination was observed in or around the area of the cave in. 
An exploratory pit revealed a leak in the 6-in. BCS crib line. Soil surrounding the pipe was 
contaminated from 10,000 to 20,000 elm with radiation levels of the pipe as high as 20 mrem/h. 
No spread of contamination from the excavation occurred (Radiation Occurrence Report 8-16-72; 
Stenner et al. 1988; BHI 1994). The R-17 change house was absent at time of site visit by authors 
and location of UN-200-E-44 could not be pinpointed. 

8.20 UN-200-E-52 UNPLANNED RELEASE 

A steam pressure relief valve set below the increased operating pressure of the E-52 strontium 
concentrator allowed steam to exit the system contaminating the soil beneath the relief valve, a 
portion of the north side of the 221-B building, and soil on the west side of the western berm adjacent 
to the eastern railroad spur (Health Physics personnel, B Plant, personal communication, 1991). 
The UPR was reported on August 1, 1975 (Radiation Occurrence Report 75-84). Radiation 
measurements ranged from 20,000 to 100,000 c/m. The outside of the building was cleaned to 
nonsmearable, painted, and marked with radiation warning signs. The contaminated soil was 
excavated, packaged, and sent to a burial ground. However, precipitation infiltrating into the railroad 
berm continues to release radionuclides trapped within the soil (Stenner et al. 1988; Health Physics 
personnel, B Plant, personal communication, 1991). No radiation signs or painted surfaces were 
observed (site visit by authors, November 1991). · 
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On July 20, 1977, while decontaminating equipment inside the 225-B building, about 112-gal of 
contaminated wash water seeped under an unsealed doorway, onto a concrete pad, and soil outside the 
building. The concrete pad and about 1 ft3 of soil were contaminated to radiation levels of 10,000 to 
20,000 elm. The pad and soil were removed and disposed to a burial ground (Radiation Occurrence 
Report 77-123). West of the 225-B building a wooden crate with radioactive materials warning signs 
is atop a new, small (4-ft by 8-ft) concrete pad with a rope barricade with radioactive materials 
warning signs. No evidence of the UPR was observed (site visit by authors, November 1991). 

8.22 UN-200-E-55 UNPLANNED RELEASE 

On April 27, 1979, a temporary radiation zone was established around the roadway south of the K-3 
filter area and the gravel area southeast of the 212-B building after beta and gamma emitting 
contaminants of unknown origin were presumably wind blown from a nearby radiation zone. Surface 
measurements ranged from 5,000 to 30,000 elm. The area was cleaned and released from monitoring 
(Radiation Occurrence Report and Unusual Occurrence Report #79-52, BHI 1994). No evidence of 
the UPR was seen during site visit (site visit by authors, November 1991). 

8.23 UN-200-E-69 UNPLANNED RELEASE 

On June 19, 1984, a concrete burial box (K-3 filter type) was removed from the 221-B railroad 
tunnel. When the burial car was pulled from the railroad tunnel small spots of beta and gamma 
contamination up to 20,000 elm were detected about 3 ft from the west rail of the track. Flush water 
from underneath the burial box had spilled from the flat car while in transit to the burial facility 
(Radiation Occurrence Report #06-84-29) . The railroad tunnel area has a 4-ft-high chain link fence 
along the side of the tracks. The area is posted with radiologically controlled area warning signs and 
is accessible from Atlantic Boulevard (site visit by authors, November 1991). 

8.24 UN-200-E-80 UNPLANNED RELEASE 

This UPR occurred on June 17, 1946, resulting from a leak in an underground waste line south of the 
221-B building. An unknown amount of liquid waste created a slight depression that was later filled 
with radiologically clean gravel. The contaminated soil was removed and placed in the 200 East Dry 
Waste Burial Ground (McCullugh and Cartmell 1968; BHI 1994). At the present time, the area south 
of the eastern half of the 221-B canyon building a series of light-weight chain barricades with surface 
contamination warning signs encompasses a gravelly area posted with "surface stabilized area, no 
vehicles" warning signs (site visit by authors , November 1991). 

8.25 UN-200-E-85 UNPLANNED RELEASE 

During a routine survey high radiation levels were discovered in the R-13 utility pit adjacent to the 
221-B canyon building. Radiation levels of 15 R/h existed in the northeast comer of the pit near the 
bottom. The 18-1 waste line was suspected to have leaked about 15 Ci of cesium-137 into the 
surrounding soil. No records or evidence of remediation were identified by the authors 
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(Maxfield 1979). The R-13 utility pit is covered with a steel lid. A light-weight chain barricade with 
surface contamination warning signs restrict access to the site (site visit by authors, November 1991). 

8.26 UN-200-E-87 UNPLANNED RELEASE 

This UPR occurred between 1945 and 1953 when alpha-laden moisture seeped through underground 
pipe joints on the south side of the 224-B building and contaminated the subsoil. A radiological 
survey in 1975 measured no detectable contamination above 200 c/m (Maxfield 1973; 
Lundgren 1970; Maxfield 1979; Morton 1980). Two light-weight chain barricaded areas with 
underground radioactive material warning signs are positioned adjacent to the south side of the 
224-B building (site visit by authors, November 1991). 

8.27 UN-200-E-90 UNPLANNED RELEASE 

In September 1980 the area surrounding the 291-B stack sand filter (inoperable) and current filtration 
system was found to have high gamma dose rates. Millions of curies of radionuclides filtered through 
these systems and is the source of the radiation. The area adjacent to the filtration equipment is 
delimited with a light-weight chain barricade and surface contamination signs. No signs warning of 
"high-radiation" were seen (Maxfield 1981 ; Health Physics personnel, B Plant, 1991 ; site visit by 
authors, 1991). 

8.28 UN-200-E-103 UNPLANNED RELEASE 

This UPR occurred on March 8, 1972, when a leak in the BCS crib line south of the R-17 change 
house contaminated the surrounding soil . A surface radiological survey recorded readings of beta and 
gamma contamination up to 1,500 c/m. The leak was sealed and the area barricaded as a radiation 
zone (Stenner et al. 1988). The area of the UPR could not be pinpointed during site visit by authors . 
The area adjacent to the R-17 stairwell of the 221-B building is now being used as an aboveground 
storage area for drums. This area is delimited with a light-weight chain barricade with radioactive 
material warning signs (site visit by authors, November 1991). 

8.29 UN-200-E-140 UNPLANNED RELEASE 

On April 23, 1986, about 7.6 L of PCB contaminated oil spilled on the ground at the 221-B bulk 
storage area. The soil was removed and drummed for disposal as PCB contaminated waste 
(Cramer 1987). Authors could not determine precise location of spill . No warning signs or evidence 
of the UPR were observed (site visit by authors, November 1991). 

8.30 224-B CONCENTRATION FACILITY 

This unit is a concrete and concrete block building 197 ft long, 60 ft wide, and 70 ft high containing 
radioactive equipment and concrete. Hazardous constituents include mercury, PCB, residual leaning 
chemicals, and radionuclides consisting of about 3-5 Ci of plutonium, 5.2 Ci of americium-241, 2.1 Ci 
of strontium-90, 3.6 Ci of cobalt-60, and 1 Ci of cesium-137 (Cramer 1987). The 224-B building 
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has radiologically controlled area and radioactive material warning signs on every door. A light-rope 
barricade surrounds a wooden crate with radioactive warning signs stored atop a small concrete 
storage pad on the west side of the building (site visit by authors , November 1991). 

8.31 226-B HAZARDOUS WASTE STORAGE AREA 

The 226-B haz.ardous waste storage area (HWSA) is located north of the 221-B building and is an 
active site for temporary storage of hazardous materials. Typical wastes contained in the storage area 
over the past year include about 184 kg of halogenated hydrocarbons, 2,200 kg of sodium hydroxide 
and alkaline liquids, 800 kg of antifreeze, 1.84 kg of acids, 580 kg of miscellaneous toxic process 
chemicals, 1,155 kg of methyl ethyl ketone and flammable solvents (Cramer 1987). The 226-B 
HWSA consists of a concrete pad surrounded by a light chain barricade. The site is labeled 
"226-B haz.ardous waste 90 day staging area" and "PCB 30 day storage. " No radioactive material 
warning signs were seen around the site {site visit by authors, November 1991). 

8.32 291-B STACK AND FILTER 

In response to contaminated airborne particulate releases from the 291-B (B Plant) stack, a sand bed 
filter system was installed to reduce the radionuclide concentration in the air stream. The filter is 
now inoperable and has been replaced by newer filtration systems. During its operational history the 
unit has accumulated millions of curies of radionuclide activity, with gamma emission levels recorded 
at 100+ mrem/h at the western boundary of the sand filter unit (Health Physics , B Plant, personal 
communication 1991 ; Environmental Protection, personal communication 1991). The area 
surrounding the stack and filtration equipment is delimited with a light-weight chain barricade with 
surface contamination placards (site visit by authors, 1991). This area is not listed in the Hanford 
Federal Facility Agreement and Consent Order (Tri-Party Agreement) (Ecology et al. 1991). 

8.33 UNKNOWN SITE 

An unnumbered site approximately 10 ft north of the 216-B-lOA crib was recorded during the 
operable unit site visit . It consists of two stainless steel pipes placed vertically located within a 10 ft 
by 10 ft2 area delimited with a light-weight chain barricade and surface contamination signs . 
The pipe is about 14 in. in diameter, has a lid bolted on top, and stands about 3.5 ft above grade. 
What appears to be a small 1-in.-diameter inlet line is seen rising from the ground surface to the top 
of the stainless steel cover bolted on top. The second pipe is about 8 in. in diameter extending 
approximately 3.5 ft above grade and is situated about l ft away from the larger pipe. This pipe also 
has a stainless steel lid bolted to the top. Authors discussed the site with Environmental Protection 
and B Plant Health Physics personnel, but the number and purpose of the unit could not be 
determined. This unit is not in Ecology et al. (1991). 

8.34 ICF KAISER HANFORD HOT STORAGE YARD 

Approximately 60 ft south of the 216-B-lOA and 216-B-10B cribs is an outdoor storage facility 
containing contaminated materials and equipment.- The area is about 30 ft wide by 100 ft long and is 
secured by an 8-ft-high chain link fence with surface contamination warning signs . It is believed that 
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contaminants from the equipment and materials migrated to the ground surface prompting the surface 
contamination signs. The inside perimeter of the fence is heavily vegetated with rumble weeds . This 
site is not included in Ecology et al. (1991) (site visit by authors, 1991). 

BHIOOl79.ROO/V 8-16 



9.0 OPERABLE UNIT 200-BP-7 

BHI-00179 
Rev . 00 

Operable Unit 200-BP-7 is located in the north central portion of the 200 East Area (Figure 1-1). 
The 241-B, 241-BX, and 241-BY tank farms associated with B Plant constitute this operable unit 
(Figure 3-1). Thus, the fact that the entire surface area of this operable unit is contaminated is not 
unexpected (Figure 2-2). A list of the sites within this operable unit, their operational status, and the 
type of waste disposed at each site is given in Table 9-1. Note that septic tank 2607-EB is the only 
operational site within this operable unit. The operational history of each tank and associated sites is 
depicted graphically in Figure 9-1, and listed in Table 9-2. 

Spatial relationships and transfer configurations between the various 200 Area tank farms and 
diversion boxes are extremely complex. The entire tank farm system is designed to allow movement 
of waste between tank farms. Figure 9-2 depicts the general tank farm waste distribution system for 
the 200 East and West Areas. A more detailed figure showing the current waste transfer 
configuration of the 200 East Area is shown in Figure 9-3. It is clear that the configuration of tanks, 
valve pits, and diversion boxes permit the transfer of waste from any processing plant to any tank, or 
between any two tanks, located anywhere within the 200 East or West Areas. 

Three inactive tank farms, the 241-B, 241-BX, and 241-BY, and their associated facilities, such as 
diversion boxes, valve pits, and catch tanks were evaluated in this study. All three tank farms contain 
single-shell tanks (Table 9-1). Tank farms were not evaluated to determine their potential migration 
hazard; therefore, the sites in this operable unit have a PNL hazard rank of zero (Table 9-2; Stenner 
et al. 1988). 

Table 9-3 provides a summary of current site conditions based on several site visits performed by the 
authors during the September through November 1991 time period. Note, the lack of a defined 
surface contamination or radiation zone for each site indicates that the sites are enclosed within the 
larger contamination zone barricaded by the chain link fence encircling the tank farms. 

There were organic or inorganic contaminants listed in BHI (1994) for any site in this operable unit. 
However, Appendix D provides a listing of the radionuclides, selected elements, and selected organic 
and inorganic compounds for each tank of the operable unit listed in Ecology et al. (1991). This 
radionuclide and chemical database was created by a computer simulation model, named TRAC, 
which was constructed to track the radionuclides in the 200 Area tank farms. To accomplish this, the 
entire tank farm system, for both the 200 East and 200 West Areas, was modeled. In November 
1991 the model underwent a DOE quality assurance spot audit. Currently, model predictions are 
being calibrated against field samples. The radionuclides listed by the TRAC model have been 
decayed through 1985 (Simpson, personal communication 1991). The authors have not validated the 
data contained in this appendix. 
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Figure 9-2. Schematic Diagram Depicting the 200 Areas Tank Farm Distribution System. 
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Area of surface contamination and radiation zone, as defined by Health Physics in September 1991, is also included (if available) . Height 
refers to the current height of the stabilized facility in feet above ( +) or below (-) grade. Operable Unit 200-BP-7. (sheet 1 of 2) 
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Area of surface contamination and radiation zone, as defined by Health Physics in September 1991, is also included (if available) . 
refers to the current height of the stabilized facility in feet above (+ ) or below(-) grade. Operable Unit 200-BP-7. (sheet 2 of 2) 
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Figure 9-3 . Schematic Diagram of the Waste Transfer Configuration for the 200 East Area. 
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9.1 241-B TANK FARM TANKS 241-B-101 THROUGH 241-B-112, 241-B-201 THROUGH 
241-B-204, UPR-200-E-108, AND UPR-200-E-127 THROUGH UPR-200-E-130 

The 241-B tank farm consists of a series of buried single-shell, carbon-steel-lined, concrete-reinforced 
tanks containing mixed waste (Figure 9-4) . It is located about 2,600 ft north northeast of the 221-B 
building. The surface elevation is about 653 ft above mean sea level (amsl), and depth to 
groundwater is approximately 249 ft below ground surface (Stalos and Walker 1977; WHC 1988). 

There are 16 tanks in the tank farm. Twelve of the tanks have individual capacities of 533,000 gal 
and are numbered 241-B-101 through 241-B-l 12. Four smaller capacity tanks (55,000 gal) nwnbered 
241-B-201 through 241-B-204 comprise the tank farm. The tanks are inactive and have undergone 
initial stabili:zation interim isolation. The operational history, design, and location of the tanks are 
similar and will therefore be treated as a single site. Brief descriptions of each tank will follow this 
section, giving specific details on each tank, as well as associated sites such as diversion boxes, catch 
tanks, and UPRs (Stalos and Walker 1977; Hanlon 1991a). Table 9-4 summarizes some of the 
pertinent characteristics of the 241-B tank farm. 

The 241-B tank farm was constructed to receive nonboiling wastes from the 221-B building. 
The tanks are arranged in groups of three using the settling cascade concept, in which waste solution 
is cascaded through a three-tank series. Cooling and precipitation occurred in each tank causing the 
bulk of the radionuclides to collect in the tank bottoms. To prevent radiogenic heating of the waste, 
.air-cooled reflux condensers were installed to return the condensate to the tank and vent the 
noncondensable gases to the atmosphere. 

There were four major waste streams generated by the bismuth phosphate plutonium recovery 
process, conducted in the 221-B building until 1956, which were sent to the B tank farm. One waste 
stream consisted of metal waste with all of the uranium and 90% of the original fission products 
generated by the bismuth phosphate process . Another waste stream consisted of coating waste from 
dissolution of aluminwn cladding of fuel rods and contained small amounts of fission products . 
A third consisted of first-cycle decontamination waste containing less than 0.1 % of the fission product 
activity and 1 % of the plutonium. The fourth, second-cycle decontamination waste containing less 
than 0.1 % of the fission activity and 1 % of the plutonium. Other less voluminous waste sources were 
the Waste Solidification Program and the Waste Fractionation Program (Stalos and Walker 1977; 
BHI 1994). 

The four smaller tanks received lanthanum fluoride from the 224-U building (200 West Area). 
Tank 241-B-202 also received high-level B Plant waste. These tanks were operated independently of 
the large in-line cascade series tanks discussed previously (Jungfeisch 1983). 

Eight tanks were removed from service due to questionable integrity . They are 241-B-101, 
241-B-103, 241-B-105, 241-B-107, 241-B-110, 241-B-l 11, 241-B-112, and 241-B-201. A P-10 salt 
well system was installed in each of these tanks (except 241-B-103, 241-B-111, and 241-B-112) to 
reduce residual fluids and transfer the waste to tank 102-B, currently classified as inactive-sound. 
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In January 1980 and June 1981. tanks 107-B, 201-B, and 110-B were reclassified as confirmed 
leakers respectively (Schulz 1980, 1984). Tanks 241-B-104, 241-B-109, and 241-B-202 are listed as 
sound and have been interim isolated. Tanks 241-B-203 and 241-B-204 are listed as assumed leakers 
due to decreasing liquid levels. Environmental Protection Deviation Report 83-02 was issued in 
November 1983 because of evidence of liquid level decreases, settling of solids around the tank 
perimeter, and liner corrosion (Hanlon 1991b). 

While pumping supernatant from tank 241-B-102 to tank 241-B-101, tank farm personnel noticed soil 
discoloration around the 241-B-102 heel pit indicating a leak in the tank transfer line. Surface soil 
contamination with readings of 10 R/h were recorded. The contaminated ground area was 
immediately covered with asphalt to reduce radionuclide migration. This UPR is reported as 
UPR-200-E-108. 

Soil surrounding the 241-B-107 tank became contaminated in 1968 when approximately 8,000 gal of 
waste containing 2,000 Ci of cesium-137 leaked from tank 241-B-107 in 1968 (Cramer 1987). This 
UPR is recorded as UPR-200-E-127. 

UPR-200-E-128 occurred in 1969 when approximately 8,300 gal of waste containing about 4,300 Ci 
of cesium-137 leaked from tank 241-B-110 contaminating the soil surrounding the tank 
(Cramer 1987). 

In 1968, UPR-200-E-129 occurred when about 1,200 gal of waste containing approximately 420 Ci of 
cesium-137 leaked from tank 241-B-201 contaminating the soil surrounding and beneath the tank 
(Cramer 1987) . 

In 1982, modification of tanks 241-B-102, 241-B-103 , 241-B-106, 241-B-108, and 241-B-112 for 
future use as ITS #1 and #2 evaporator bottom receivers was completed. Modifications to accept 
bottoms materials includes construction of new pump pits , insulation of transfer lines, installation of 
profile temperature facilities, and construction of an aboveground vessel vent system (Stalos and 
Walker 1977) . 

UPR-200-E-130 occurred between 1951 to 1977 consisting of about 300 gal of lanthanum fluoride 
escaping from tank 241-B-203 and contaminating the soil surrounding and beneath the tank 
(Cramer 1987) . 

At present, the tank farm is enclosed by a 6-ft-high chain link fence. The tanks are marked by yellow 
riser pipes and the ground surface is covered with gravel (site visit by Authors, September 1991). 

9.2 241-B-151, 241-B-152, AND 241-B-153 DIVERSION BOXES, 241-B-301 CATCH 
TANK, UPR-200-E-4, UPR-200-E-6, UPR-200-E-38, AND UPR-200-E-74 

The operational history, design, and location of these diversion boxes is similar and will therefore be 
discussed simultaneously. The boxes are located from about 35 to 120 ft south of the 241-B tank 
farm. These units transferred waste solutions from processing and decontamination operations to the 
241-B and 241-BX tank farms. The units are interconnected by the 241-B-154 diversion box. 
Radionuclide inventories are not available ; however records indicate that the concrete structures are 
potentially contaminated with high levels of alpha, beta, and gamma emitters . The boxes were in 
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service from 1945 until June 1984, and are now isolated and weather covered (Hanford drawing 
H-2-44502, Sheet 12; Harmon et al. 1975; Cramer 1987). . 

UPR-200-E-38 occurred on January 4, 1968, when a waste line leading to the 241-B-152 diversion 
box leaked 221-B cell drain waste that caused a small cave in at the northeast corner of the box. 
The hole was backfilled greatly reducing dose rates from 5 R/h to 20 mrem/h. A small area of the 
southern ponion of the 241-B tank farm affected by aerially deposited contaminants was also covered 
with clean soil (Maxfield 1979; Stenner et al. 1988). 

Approximately 10 Ci of fission products were transponed to the soil surrounding the 241-B-153 
diversion box as the result of work performed on the unit in the fall of 1951 and summer of 1952. 
Most of the contaminated soil was removed and transponed to a burial ground. The remaining 
contamination was covered with about 1 ft of clean soil (Maxfield 1973; Stenner et al. 1988). 
This UPR is designated UPR-200-E-4. 

In 1954, UN-200-E-6 UPR resulted when waste containing about 1 Ci of fission products leaked from 
the 241-B-153 diversion box contaminating soil is the immediate vicinity (Stenner et al. 1988). 
No records regarding decontamination or cleanup were contained in BHI (1994). 

Since the fall of 1951 leaks and spills from work on the 241-B-151 diversion box has contaminated 
soil surrounding the unit with approximately 10 Ci of fission products . Stenner et al. (1988) repons 
that most of the contaminated soil has been removed and the remaining contaminated areas covered 
with about 10 ft of clean soil. This UPR is documented as UPR-200-E-73. 

UPR-200-E-74 occurred in the spring of 1954 when work on the 241-B-152 diversion box 
contaminated about 50 ft2 of surface soil. About 1 Ci of mixed fission products was spread due to 
site activities . The contamination was removed and buried, several inches of clean fill were placed on 
the striped area, and rope and radiation zone signs delimited the area (Monon 1980; Stenner et al. 
1988). 

From 1954 to 1955, work on the 241-B-153 diversion box caused a general buildup of contamination 
around the unit. The contaminants contained about 1 Ci of fission products . The site was categorized 
as low-activity , covered with clean gravel and posted as a radiation zone, and documented as 
UPR-200-E-75 . 

9.3 241-B-252 DIVERSION BOX AND 241-B-301-B CATCH TANK 

The unit transferred waste solutions from processing and decontamination operations between 1945 
and June 1984. The unit is connected to the 241-BX-154 and 241-B-152 diversion boxes and the 
241-B and 241-BY tank farms (Harmon et al. 1975; Cramer 1987). 

Located adjacent to and below the diversion box is the 241-B-301-B catch tank that collects waste 
spilled in the box during transfers. 
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Twenty-five feet south of the 241-BX tank fann is the 241-BR-152 diversion box. The unit 
transferred waste solutions of processing and decontamination operations from 1948 until June 1984 
and is associated with the 241-BX tank fann. Radionuclide inventories were not available 
(Cramer 1987). 

9.5 241-BX TANK FARM 

Immediately west of the B tank farm, on the west side of Baltimore Avenue is the 241-BX tank fann 
(Hanford photograph A-30). This tank fann consists of a series of buried single-shell, carbon
steel-lined, concrete-reinforced tanks containing mixed waste. It is located about 1,300 ft north 
northeast of the 221-B building adjacent to the southern boundary of the 241-BY tank fann and 
immediately west of the 241-B tank fann (Figure 9-5). The surface elevation is about 655 ft ams) 

with depth to groundwater between about 252 and 256 ft below ground surface (Stalos and Walker 
1977). 

There are 12, 533,000-gal tanks numbered 241-BX-101 through 241-BX-112. The tanks are inactive 
and have been isolated and interim stabilized. The operational history, design, and location of the 
tanks are similar and will therefore be treated as a single site. Individual tank summaries will follow 
this section, giving specific details on each tank, as well as the associated sites such as diversion 
boxes, catch tanks, and UPRs (Stalos and Walker 1977). Table 9-5 lists the quantities and types of 
waste contained in each tank of the tank fann. 

The 241-BX tank fann was constructed to receive bismuth phosphate metal waste, B Plant low-level 
waste, ion-exchange waste (waste fractionation), reduction and oxidation (REDOX) ion-exchange 
waste from 241-BY, 241-BX, 241-B, 241-C tanks and other less voluminous wastes. The tanks are 
arranged in groups of three using the settling cascade concept, where waste solution is passed through 
a three-tank series to remove particulate matter. Cooling and precipitation occurred in each tank 
causing the bulk of the radionuclides to collect in the tank bottoms. To prevent radiogenic heating of 
the waste, air-cooled reflux condensers were installed to return the condensate to the tank and vent the 
noncondensable gases to the atmosphere (BHI 1994). 

Tanks 241-BX-101, 241-BX-102, 241-BX-108, 241-BX-110, and 241-BX-lll were suspected leakers 
and removed from service. The remaining supernatant was transferred to a sound unit. 241-BX-102 
was classified as a confinned leaker in 1971 and an attempt was made to stabilize the unit by addition 
of diatomaceous soil. Tanks 241-BX-101 , 241-BX-l 10, and 241-BX-112 were installed with P-10 salt 
well pumps to remove residual interstitial fluids (Larkin 1971 ; BHI 1994). 

A plugged cascade outlet allowed about 22.5 tons of depleted uranium to escape contaminating the 
soil near the 241-BX-102 tank. This incident occurred on March 20, 1951, and has been designated 
UPR-200-E-5. No infonnation regarding cleanup could be found (McCullugh and Cartmell 1968; 
Stenner et al. 1988). 
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UPR-200-E-131 occurred at 241-BX-102 from 1948 until 1971 resulting from a leak allowing about 
51,000 Ci of cesiurn-137 contained in high-level, nonboiling liquid wastes to seep into the underlying 
soil. An estimated 31,000 ft3 of soil has been affected extending to a depth of 120 ft. According to 
Larkin (1971), some of the contaminants may have spread to groundwater during drilling of a 
monitoring well. 

In 1974, UPR-200-E-132 occurred when 2,500 gal of waste leaked from the BX-102 tank 
contaminating the ground around the unit. The area was excavated and after a radiation survey, 
backfilled with clean soil (Stenner et al. 1988). 

UPR-200-E-133 resulted when about 2,500 gal of waste containing 500 Ci of cesiurn-137 leaked from 
the BX-108 tank. This incident occurred between 1949 and 1974 contaminating soil around and 
beneath the tank. Information concerning cleanup action was not available (Cramer 1987). 

Tank 241-BX-103 was documented as having contaminated soil in the vicinity of dry wells 21-03-03, 
21-03-05, and 21-03-12 and is believed to be from tank overflow and spillage some years ago. It is 
estimated that 30,000 to 90,000 gal of waste were spilled to the ground between tanks BX-102 and 
BX-103 in 1951. It is uncertain why a UPR number was not assigned to this unit (Stalos and Walker 
1977; Hanlon 1991b). 

Tanks 241-BX-104, and 241-BX-106 through 241-BX-112 are listed as sound and have been partially 
interim isolated. Tank 241-BX-105 is listed as sound and is partially interim isolated 
(Hanlon 1991b) 

At present the tank farm is surrounded by a chain link fence, topped with three strands of barbed 
wire. The ground surface is covered with gravel and no vegetation is seen (site visit by authors, 
September 1991). 

9.6 241-BX-153 DIVERSION BOX AND 241-BX-302A CATCH TANK 

This is an inactive waste site located at the southern boundary in the 241-BX tank farm. The site was 
in service from 1948 until June 1983 transferring waste solutions from processing and 
decontamination operations. Located adjacent to and below the diversion box is the 241-BX-302A 
catch tank that collects waste spilled in the box during transfers (Cramer 1987). Both units have been 
isolated and weather covered (Hanlon 1990). The site interconnects the 241-B-152 and 241-B-155 
diversion boxes and 241-BX and 241-BY tank farms. Radionuclide inventories were not available for 
this site (Harmon et al. 1975; Cramer 1987). 

9.7 241-BXR-151 DIVERSION BOX 

The 241-BXR-151 diversion box is an inactive waste site located at the southern boundary in the 
241-BX tank farm. The site was in service from 1948 until June 1984 transferring waste solutions 
from processing and decontamination operations. Radionuclide inventories were not available . This 
site is associated with the 241-BX tank farm where leak detection and air monitoring are performed 
continuously. The unit has been isolated and weather coated (Cramer 1987). 
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The 241-BXR-152 diversion box is an inactive waste site located at the southern boundary in the 
241-BX tank farm. The site was in service from 1948 until June 1984 transferring waste solutions 
from processing and decontamination operations. Radionuclide inventories were not available. 
This site is associated with the 241-BX tank farm where leak detection and air monitoring are 
performed continuously. The unit has been isolated and weather coated (Cramer 1987). 

Located about 200 ft northeast of the diversion box in the 241-BX tank farm is the 241-BX-302-A 
catch tank, which collects waste spilled in the box during waste transfers. This catch tank is more 
closely associated with diversion box 241-BX-153 (see Section 9.6). The unit was in operation from 
1948 until July 1985. This unit has been isolated and weather covered (Cramer 1987; Hanlon 1990). 

9.9 241-BXR-153 DIVERSION BOX 

The 241-BXR-153 diversion box is an inactive waste site located at the southern boundary in the 
241-BX tank farm. The site was in service from 1948 until June 1984 transferring waste solutions 
from processing and decontamination operations. Radionuclide inventories were not available. 
This site is associated with the 241-BX tank farm where leak detection and air monitoring are 
performed continuously. The diversion box interconnected the 241-B-152 and 241-B-155 diversion 
boxes and the 241-BX and 241-BY tank farms. The unit has been isolated and weather coated 
(Cramer 1987). 

9.10 241-BY TANK FARM 

The 241-BY tank farm consists of a series of buried single-shell, carbon-steel-lined, concrete
reinforced tanks containing mixed waste. It is located about 2,000 ft north of the 221-B building and 
is adjacent to the northern boundary of the 241-BX tank farm. The surface elevation is about 648 ft 
arnsl with groundwater about 246 ft below ground surface (Stalos and Walker 1977). 

There are 12, 750,000-gal tanks in the farm numbered 241-BY-101 through 241-BY-112 . All the 
tanks are inactive and each has undergone initial stabilization and isolation (Figure 9-6) . 
The operational history , design, and location of the tanks are similar and will therefore be treated as a 
single site. Individual tank summaries will follow this section, giving specific details on each tank, as 
well as the associated sites such as diversion boxes, catch tanks, and UPRs (Stalos and Walker 1977; 
WHC 1988). Table 9-6 summarized the types and quantities of waste in each tank in the 241-BY 
tank farm. 

The 241-BY tank farm was constructed to receive nonboiling wastes from the 221-B building. 

The tanks are arranged in groups of three utilizing the settling cascade concept in whi~h waste 
solutions were passed in series through three tanks. Cooling and precipitation occurred in each tank 
causing the bulk of the radionuclides to collect in the tank bottoms . To prevent heating of the wastes, 
air-cooled reflux condensers were installed that return the condensate to the tank and vent the 
noncondensable to the atmosphere. Four major tank waste streams generated by the bismuth 
phosphate plutonium recovery process conducted in the 221-B building until 1956 were sent to the 
tank farm. The first, metal waste containing all of the uranium and 90% of the original fission 
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products activity . The second, coating waste from dissolution of aluminum cladding of fuel rods 
containing small amounts of fission products . The third, first-cycle decontamination waste containing 
less than 0.1 % of the fission product activity and 1 % of the plutonium. The fourth, second-cycle 
decontamination waste containing less than 0.1 % of the fission activity and 1 % of the plutonium. 

Other less voluminous waste sources were the waste streams containing bismuth phosphate metal 
waste and supernatant containing TBP waste and evaporator bottoms from the 241-BY and 241-C tank 
fanns. All the tanks were used as part of the ITS #1 and #2 evaporation project (Stalos and Walker 
1977; Jungfeisch 1983). 

Tanks BY-101 and BY-102 are listed as sound and have been partially interim isolated (Stalos and 
Walker 1977; Hanlon 1991). Tank BY-103 is listed as an assumed leaker in BHI (1994) and has been 
partially interim isolated. UPR-200-E-134, consisting of about 5,000 gal of PUREX coating waste 
leaked from tank 241-BY-103 contaminating the soil surrounding and underneath the tank. The tank 
was registered as a confirmed leaker in May 1973 (Cramer 1987; Hanlon 1991b). 

Tank BY-104 is categorized as sound and has been interim isolated. On February 23, 1991, this unit 
had a maximum temperature of 129 °F (Hanlon 1991a and 1991b). 

In November 1966, 63 tons of Portland cement were added to tank BY-105 (assumed leaker) to 
determine the immobilization properties of the cement. The tank was then connected to an exhaust 
system for temperature control. A maximum temperature of 146 °F was recorded 4 in. above the 
bottom liner (Hanlon 1991a and 1991b). 

Tanks 241-BY-106 and 241-BY-107 are classified as assumed leakers. 241-BY-106 has been partially 
interim isolated and 241-BY-107 has undergone interim isolation (Hanlon 1991 a and 1991 b). 

Tank 241-BY-108 is classified as an assumed leaker and has been partially interim stabilized. 
Between 1955 and 1972, approximately 5,000 gal of TBP waste leaked from the tank contaminating 
the soil surrounding and underneath the tank. This leak was documented as UPR-200-E-135 (Stalos 
and walker 1977; Cramer 1987). 

Tanks 241-BY-109 through 241-BY-112 are all listed as sound and have been partially interim 
isolated. UPR-200-E-116 occurred on November 20, 1972, when an unknown volume of caustic 
flush water containing cesium-137, yttrium-90, strontium-89, and strontium-90 sprayed from the 
BY-112 pump associated with the BY-112 tank. Radiation levels up to 3 R/h were measured 6 in. 
above the waste. 

9.11 241-BYR-152 DIVERSION BOX 

Located at the southern boundary within the 241-BX tank farm the 241-BYR-152 diversion box is an 
inactive waste site that operated from 1950 until June 1984 transferring waste solutions from 
processing and decontamination operations. Radionuclide inventories were not available. Leak 
detection and air monitoring are performed continuously within the tank farm in which it is located . 
The box has been isolated and weather covered (Cramer 1987). 
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9.12 241-BYR-153 DIVERSION BOX 
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The 241-BYR-153 diversion box is an inactive waste site associated with the 241-BY tank farm 
located at the southern boundary in _the 241-BX tank farm. The unit was in operation from 1950 until 
June 1984 transferring waste solutions from processing and decontamination operations. The box has . 
been isolated and weather covered. Radionuclide inventories were not available . Leak detection and 
air monitoring are performed continuously within the tank farm in which the unit is located 
(Cramer 1987). 

9.13 241-BYR-154 DIVERSION BOX 

The 241-BYR-154 diversion box is an inactive waste site associated with the 241-BY tank farm 
located at the southern boundary in the 241-BX tank farm. The unit was in operation from 1950 until 
June 1984 transferring waste solutions from processing and decontamination operations. The box has 
been isolated and weather covered. Radionuclide inventories were not available (BHI 1994). Leak 
detection and air monitoring are performed continuously within the tank farm in which the unit is 
located (Cramer 1987). 

9.14 242-B-151 DIVERSION BOX 

Located at the southern boundary of the 241-B tank farm the 242-B-151 diversion box is an inactive 
waste site that operated from 1945 until June 1984 transferring waste solutions from processing and 
decontamination operations. Radionuclide inventories were not available for this site (BHI 1994). 

9.15 244-BXR RECEIVING VAULT 

The 244-BXR receiving vault is an inactive waste site located at the southern boundary in the 241-B 
tank farm. The unit was in operation from 1948 until July 1985 transferring waste solutions from 
processing and decontamination operations. The unit has been isolated and weather covered. 
Radionuclide inventories were not available for this site (BHI 1994). Leak detection and air 
monitoring are performed continuously within the tank farm in which the unit is located 
(Cramer 1987). 

9.16 2607-EB SEPTIC TANK AND TILE FIELD 

This waste site was activated in 1951 and is currently generating about 0.02 m3 of sanitary wastewater 
and sewage per day . The site is listed as nonhazardous nonradioactive in BHI (1994) (Cramer 1987). 

Adjacent to the septic tank is a drain field composed of VCP, concrete pipe, or drain tile forming the 
main line and laterals from the tank. The approximate location is listed on Hanford drawing 
H-2-44500, Sheet 6, but can not be found on detailed Hanford drawing H-2-445001 , Sheet 151. 
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9.17 UN-200-E-43 UNPLANNED RELEASE 
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This UPR occurred on January 10, 1972, when liquid from the 102-BY pump leaked on a section of 
roadway while in transit to a burial ground. Beta gamma contamination with reading from 1,000 to 
100,000 elm were recorded. Decontamination of the affected area began immediately (Stenner et al. 
1988). 

9.18 UN-200-E-76 UNPLANNED RELEASE 

On January 4, 1968, a leak from the a waste line connecting the 9-2 tank in the 221-B building and 
the 110-B underground storage tank contaminated soil near the 241-B-153 diversion box. The release 
consisted of solution containing about 4,780 Ci of cerium-144, 340 Ci of ruthenium-106, and 850 Ci 
of zirconium-95 and niobium. The site was covered with clean gravel (Maxfield 1979). 

9.19 UN-200-E-79 UNPLANNED RELEASE 

This UPR occurred in June 1953 and consists of five areas corresponding to five leaks in the waste 
line that runs from 242-B to 207-B. This is a low activity site containing about 10 Ci of mixed 
fission products with contamination levels up to 2,500 c/m measured at the point of emission of water 
from the ground (Maxfield 1979). lnfonnation concerning cleanup actions or plans was not present in 
available material. The actual location of the UPR is unknown. The area is believed to have been 
stabilized (site visit by authors, November 1991). 

9.20 UN-200-E-101 UNPLANNED RELEASE 

An area located between the 242-B evaporator and 241-B tank farm fence was established as a UPR 
in 1986. An unknown amount of contamination was discovered in this area and in weeds growing in 
and around the zone. The weeds were removed and the area released from temporary status 
(Morton 1980; Cramer 1987). Contaminated particulate emissions from the 241-B tank farm has been 
a source of contamination in areas adjacent to the facilities and may have contributed to this UPR 
(Environmental Protection, personal communication 1991). 

9.21 UN-200-E-105 UNPLANNED RELEASE 

On December 15 , 1952, about 23,000 gal of first-cycle liquid waste escaped from the 107-BY 
manifold header at the 107-BY tank farm. After evaluating the spill it was deemed impractical to 
decontaminate the area and was instead covered with concrete (HW-26653) . 

9.22 UN-200-E-109 UNPLANNED RELEASE 

On November 11, 1953, about 150 gal of concentrated TBP waste were released from the 104-B tank 
at the 241-B tank farm. About 300 ft2 area was contaminated to 1 R/h. The area was roped off and 
restricted until stabilized with asphalt (Stenner et al. 1988). 
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10.0 OPERABLE UNIT 200-BP-8 
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There are eight sites in Operable Unit 200-BP-8, located in the northeastern portion of the 200 East 
Area (Figures 1-1 and 6-1). Four of these sites are or were ditches leading to the B pond. 
Table 10-1 summarized the current operational status, location, and type of waste associated with each 
site. In addition, the operational history of each site is also depicted in Figure 10-1. 

Table 10-2 provides operational data, dimensions, and waste volumes. Table 10-3 provides a 
summary of current site conditions based on several site visits performed by the authors during 
September and October 1991. There were no organic and inorganic contaminants identified in 
BHI (1994) associated with the sites of this operable unit. 

10.1 207-B RETENTION BASIN/UPR-200-E-32 

The 207-B retention basin is an active retention basin for low-level liquid waste in route to the active 
216-B-63 trench located east of the structure. The 216-B-2 series ditches, which are parallel to the 
216-B-63 ditch, were initially used to dispose of liquid waste from the retention basin. After each 
ditch in the 216-B-2 series was decommissioned and stabilized, the 216-B-63 trench became the main 
disposal unit for liquid wastes routed through the 207-B retention basin (BHI 1994). The basin is 
located 2,000 ft northeast of B Plant, immediately south of the B tank farm (Hanford photograph 
A-31) . 

The structure was designed to take only low-level liquid wastes. The concrete walls of the unit have 
been contaminated over the years by a number of incidents involving radioactive water releases during 
its long service history. In 1953, the walls were covered with a coat of tar to seal the residue 
contamination (Maxfield 1979). 

On November 7, 1963, the 207-B retention basin was contaminated with the cesium-rare earth 
fraction of fission products of the fission product stream, primarily cerium-144, after a coil leak 
developed in the 221-B building 6-1 tank (UPR-200-E-32) (Maxfield 1979). After damming the 
216-B-2-l ditch 1,000 ft from its head, the contaminated basin water was flushed into the ditch. 
The total volume of liquid to be discharged to the ditch during this incident was estimated to be 
1,300,000 gal, 1,100,000 gal of which were low activity level cooling water. A sample was taken 
and analyzed to estimate the amount of activity released . The cesium-141 content was determined 
insignificant. Only cesium-144 (30 Ci) and strontium-90 (.05 Ci) were considered pertinent 
(BHI 1994; Maxfield 1979). Another source estimated that less than 1/2 L of highly contaminated 
waste from the B Plant 6-1 tank contents was discharged to the retention basin (Maxfield 1979). 

Immediate cleanup actions were taken. One thousand feet of the 216-B-2-l ditch was backfilled and 
replaced with a new ditch, presumably 216-B-2-2 based on its start-up date. The retention basin walls 
were decontaminated by washing them down repeatedly with fire hoses, and then they were coated 
with an asphalt-oil emulsion. Fresh dirt was spread over the backfilled ditch and around the 
contaminated soils adjacent to the retention basin. 
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Some tumbleweeds that had collected in the 207-B retention basin at the time of the UPR were 
contaminated and removed and disposed of. An 8-ft chain link fence was erected around the basin 
later that same month as a corrective action to stop tumbleweeds from getting into the basin 
(Maxfield 1979). 

The 207-B retention basin is currently active and in use. Some spots with 200 to 600 c/m levels of 
contamination have been detected on the north side of the basin. Except for these spots perimeter 
surveys of the basin indicate only normal background levels of radiation (BHI 1994). 

10.2 216-B-2-1, 216-B-2-2 (UPR-200-E-138), 216-B-2-3, AND 216-B-63 DITCHES 

East of the 207-B retention basin lie four parallel ditches, three are inactive (the 216-B-2 series) but 
the 216-B-63 ditch is in use (site visit by authors, September 1991). These three inactive ditches 
were used to transfer waste mainly from the 284-E powerhouse, 241-CR vault, and 221-B building, 
via the 207-B retention basin, to the 216-B-3 pond (B Pond) (Stenner et al. 1988). The 216-B-63 
ditch receives effluent from the 221-B, 225-B, and 271-B building floor drains and chemical sewer 
wastes via the 207-B retention basin (Cramer 1987). The 216-B-63 ditch terminates near the 
218-E-12B burial ground, however, and does not have a direct pathway to B pond (Hanford 
photograph A-32) . Since the ditches were not lined, they all functioned as percolation waste disposal 
sites in addition to transport sites. Further, authors believe the 207-B retention basin can be bypassed 
in route to the ditches . One reference discussed below states that the 207-B retention basin was 
bypassed to avoid contaminating it during the UPR-200-E-138 release . 

With the exception of two UPRs, UPR-200-E-32 associated with 216-B-2-1 (see Section 10.1) and 
UPR-200-E-138 associated with 216-B-2-2 (discussed below), all four ditches have received only 
low-level liquid wastes such as cooling water, steam condensate, and chemical sewer. An unknown 
portion of all waste received by the 216-B-2 ditch series did collect in B pond. The active 216-B-63 
ditch was dredged in August 1970 (Maxfield 1979) and is reported not to have received dangerous 
waste since September 1985 (DOE-RL 1988). The tailings from the dredging were buried in the 
218-E-12B burial grounds. 

UPR-200-E-138 occurred on March 22, 1970. An estimated release of 1,000 Ci of strontium-90 
occurred while attempting to measure the liquid level of product storage tank 8-1 . The waste was 
sprayed down with several small water hoses on the B Plant floor drain and chemical sewer, that led 
to the 216-B-2-2 ditch and the 216-B-3 pond (Maxfield 1979). The 207-B retention basin was 
bypassed and was not contaminated as a result of this UPR. On March 23, 1970, earthen dams were 
built to keep as much contamination out of B pond as possible. Radiation levels of 500 R/h 3 in. 
from the pipe gallery existed. Water samples from the B pond. reached a maximum strontium-90 
concentration of 1.7 by 10-3 µCi/ml (Maxfield 1979). 

After each of the UPRs directly related to the 216-B-2 series ditches (UPR-200-E-32 and 
UPR-200-E-138) occurred, the associated ditch was decommissioned by backfilling and placing fresh 
soil over the surface (BHI 1994) (Hanford photographs A-33 and A-34). A plastic weed root barrier 
was placed over the 216-B-2-1 ditch after backfilling and covered with 18 in. of sand and 4 in. of 
gravel to prevent erosion by wind (Maxfield 1979) (Hanford photograph A-35). Recent radiological 
surveys of the area have resulted in nondetectable readings only except for a small area of 
100,000 dis/min associated with the 216-B-2-2 trench (BHI 1994). 
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The 2607-E9 septic tank and associated drain field, adjacent to the 207-B retention basin, is a sanitary 
wastewater and sewage system. Liquid wastes received by the unit are nonhazardous and 
nonradioactive. Building 242-B is the waste source for the 2607-E9 septic tank (Hanford drawing 
H-2-44501, Sheet 128). The area east of the 242-B building where the 2607-E9 septic tank and 
associated drain field are located is light chain barricaded with surface contamination warning signs. 
Contaminated particulate releases from the B tank farm is the most likely source for the surface 
contamination (Environmental Protection, personal communication 1991)°. 
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Operable Unit 200-BP-9 abuts the western perimeter fence of the 200 East Area (Figures 1-1 and 
8-1). There are four active and five inactive sites (Table 11-1) in 200-BP-9 and the proposed site for 
the Hanford Waste Vitrification Plant lies within this operable unit. The 216-B-64 retention basin, 
which was never used, and crib 216-B-12, which has a migration hazard rank of 62.92, are indicative 
of the wide range in quantities of waste disposed in this operable unit. Except for the two UPRs and 
pit 200-CP all the sites in this unit were operational for extended periods of time (Table 11-2). 
A graphical summary of the operational history of the individual sites is presented in Figure 11-1 . 

Table 11-3 provides a summary of current site conditions based on several site visits perfonned by 
the authors during September and October 1991. A list of the organic and inorganic contaminants 
that were part of the waste disposed in the area is given in Table 11-4. This data was extracted from 
BHI (1994) and has not been validated by the authors . It should be used as a guideline only. 

11.1 200 AREA CONSTRUCTION PIT 

From 1945 through 1955, a large gravel pit located west of the 200 East Area fence was used as a 
nonhazardous solid waste pit for broken blocks of concrete foundation and other structures 
(BHI 1994). There have been no known chemicals dwnped into this unit (Stenner et al. 1988). 
The pit has been abandoned. Native vegetation now grows in and around the pit excavation (site visit 
by authors, October 1991). 

11.2 216-B-12 CRIB 

Located 1,000 ft northwest of 221-B building, the 216-B-12 crib operated from November 1952 
through December 1957 and from May 1967 through November 1973. The crib was inactive 
between December 1957 through May 1967. Radiation Occurrence Report 73-82 suggests the 
216-B-12 crib was abandoned on November 1973 when the ground above the crib started to subside 
resulting in flow restrictions. The site was backfilled in 1973 and the fill line was capped 
March 1974 (Maxfield 1979). Cave-in potential is still of concern (Hanford photograph A-36). 

During its service history, the crib received process condensate from the waste evaporators in the 
221-U and 224-U buildings until December 1957; construction waste from 221-B building May 1967 
to November 1967; process condensate from 221-B building after November 1967 (Stenner et al. 
1988). The waste is low salt and neutral/basic. lnorganics disposed at this site include ammonium 
nitrate (Stenner et al. 1988). Radionuclides present in the monitoring wells associated with the 
structure include: cesiwn-137, ruthenium-106, strontiwn-90, tritium, and cobalt-60, and 
plutonium-239 (Brown et al. 1990; Aldrich 1984). 

The design of this crib is slightly unusual because it consists of a series of three cascading wooden 
boxes. 
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Wells 299-E28-64, 299-E28-65, and 299-E28-66 are shallow monitoring structures that monitor 
sections 1, 2, and 3 of the crib. Radioactive contaminants have been detected in these wells and in 
the deeper well E28-16. Only background readings have been observed in well E28-9 (Fecht et al. 
1977). The Hazardous Ranking System Facility Report dated April 21, 1986, however, states a 
tritium breakthrough to groundwater and surface water has occurred. The other radionuclides are 
retained in the soil column beneath the crib. 

11.3 216-B-55 CRIB 

The active 216-B-55 crib is a 750-ft-long waste disposal site located approximately 600 ft west of 
221-B building (Hanford photograph A-37). The crib became operational in September 1967 
(Maxfield 1979). It was designed to receive low-level liquid wastes (steam condensate) from the 
221-B building. Radioisotopes present within the waste stream include: americium-241, cesium-137, 
plutonium-139, ruthenium-106, strontiurn-90, and tritium (Brown et al. 1990; Aldrich 1984). Well 
E28-12 monitors the 216-B-59 crib. Only background radioactivity was detected in the well 
September 1989. No change in activity was detected since last survey (Fecht et al. 1977). 

11.4 216-B-62 CRIB 

Located 1,500 ft northwest of the 221-B building, the active 216-B-62 crib has received low-level 
process condensate from the 221-B building separations facilities (Hanford photographs A-38 and 
A-39) . Americium-241 , cesium-137, ruthenium-106, strontium-90, tritium, and plutonium-239 are 
radionuclides present within the waste stream (Brown et al. 1990; Aldrich 1984). 

Wells 299-E28-18, 299-E28-20, and 299-E28-21 monitor the 216-B-62 crib. Radionuclides were 
detected in the soil column beneath the head of the crib in well 299-E28-18. The radioactive 
contamination is contained high in the sediment column and breakthrough to groundwater has not 
occurred (Fecht et al. 1977). 

BHI (1994) reports the total alpha decay (directly related to uraniurn-234 and uranium-238 
concentration) in wells 299-E28-18 and 299-E28-22 to be decreasing as a trend. BHI (1994) data for 
well 299-E28-21 seems to be in direct conflict with the scintillation probe profile data (Fecht et al. 
1977), which states that only background levels were detected. The concentrations of uranium-234 
and uranium-238 in well 299-E28-18 exceed the concentration limits (RHO 1985; BHI 1994). 

11.5 216-B-64 RETENTION BASIN 

The inactive 216-B-64 retention basin located 250 ft west of the 221-B building was constructed but 
never used. Built in 1974, the purpose of the basin is to receive steam condensate from the 
221-B building that exceeded release limits (Johnson 1980). The structure is surrounded by an 8-ft 
chain link fence with surface contamination warnings (Hanford photograph A-40) (site visit by 
authors, October 1991). 
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11.6 241-ER-151 DIVERSION BOX, 241-ER-311 CATCH TANK, AND UPR-200-E-84 

The active 241-ER-151 diversion box and associated 241-ER-311 catch tank (see Section 8.10) are 
located 900 ft southwest of 221-B building and are not associated with any tank farm. They receive 
cross-site process and decontamination waste from diversion box 241-UX-154 via the 241-EW-15 1 
vent station. Waste is also received from the 241-B, 241-BX, and 241-BY tank farms via the 244-BX 
double-contained receiver tank (BHI 1994). 

UPR-200-E-84 occurred in March 1953 and is associated with the 241-ER-311 catch tank. The catch 
tank leaked about 6,500 L of acid contaminated with approximately 10 Ci of fission products to the 
ground (Stenner et al. 1988). At the time of release, no ground surface contamination was detected 
(Historical Unplanned Release File [draft]). This is a low activity site (Harmon et al . 1975). 
Historical records do not indicate whether the tank was repaired or if the tank "leak" was caused by 
overfilling. There is no mention of any cleanup of the site. 

11.7 UN-200-E-64 UNPLANNED RELEASE 

The area west of the 216-B-64 retention basin is restricted by a light-weight chain barricade and 
surface contamination warnings. Ants burrowing into soil contaminated by leakage from the 270-E-1 
condensate neutralization tank, transported contaminated material to the surface. The site was 
established on October 12, 1984, and consists predominately of cesium-137 and strontium-90. No 
cleanup action has been taken (Cramer 1987). A series of barricades to the south indicates probable 
contaminant migration. 

BHl00179.ROON 11-8 



12.0 OPERABLE UNIT 200-BP-10 

BHI-00179 
Rev . 00 

There are six inactive burial grounds and three UPRs in Operable Unit 200-BP-10. It is located in 
the northwestern comer of the 200 East Area (Figures 1-1 and 12-1). The active 218-E-10 burial 
ground, which is not part of Ecology et al. (1991), or part of this study, covers the majority of 
Operable Unit 200-BP-10 surface area (Hanford photograph A-41). Burial ground 218-E-10 also 
constitutes the largest source of contamination within the operable unit. 

Burial ground 218-E-5A contains both TRU and mixed waste, while all the other burial grounds 
contain only mixed waste. None of the sites included in this operable unit scored greater than 1 on 
the PNL migration hazard system (Table 12-1). 

A graphical swnrnary of the operational history of these sites is depicted in Figure 12-2, and specific 
operating dates are listed in Table 12-2. Table 12-3 provides a swnrnary of current site conditions 
based on several site visits performed by the authors during September 1991 . There were no organic 
and inorganic contaminants identified in BHI (1994) associated with the sites of this operable unit. 

12.1 218-E-2, 218-E-2A, 218-E-4, 218-E-5, 218-E-SA, AND 218-E-9 BURIAL GROUNDS 

Several inactive solid waste burial grounds are located in and around the B Plant railroad spur directly 
north of B Plant (Hanford photograph A-42). See Figure 11 .1 for the approximate layout of the site. 
The waste consists mainly of failed equipment and industrial wastes packaged in boxes that were 
transported to the site via rail car then buried underground in trenches . The north end of the 218-E-5 
trenches contains railroad boxcars contaminated with uranyl-nitrate-hexhydrate. The area was also 
used as an aboveground storage site for contaminated equipment in some cases (Stenner et al. 1988). 

An inspection on February 21, 1978, disclosed some degree of subsidence associated with each 
trench , and ground surface contamination on a number of tumbleweeds near the north end of the 
218-E-9 burial ground. Subsidence features of the various trenches plus vegetation growth patterns 
show the true location of the burial trenches in burial grounds 218-E-2, 218-E-5, and 218-E-9 to be 
different than those drawn on Hanford drawing H-2-55534 (Mirabella 1977). Extensive research was 
done in 1979 to determine the location of all burial trenches within the bounds of 218-E-2, 218-E-5, 
218-E-5A and 218-E-9 burial ground radiation zone. The work included viewing aerial photographs 
and construction prints, analyzing plant growth patterns, and load testing the ground surface with a 
40-ton vehicle. As a direct result of the research, four new previously unrecorded trenches within the 
sites were identified (Maxfield 1979; BHI 1994). 

The entire site has been stabilized (Stenner et al. 1988). Burial grounds 218-E-2, 218-E-5, 218-E-5A, 
and 218-E-9 were stabilized together as one large field (Hanford photographs A-43 and A-44) . Burial 
grounds 218-E-2A (Hanford photograph A-45) and 218-E-4 (Hanford photograph A-46) were 
stabilized independently. Contaminated equipment previously stored aboveground in these burial 
grounds was removed and transported to trench 218-E-10 for further storage or burial. A minimum 
1-ft layer of soil/sand depth was distributed over the trenches. 
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Area of surface contamination and radiation zone, as defined by Health Physics in September 1991, is also included (if available) . Height 
refers to the current height of the stabilized facility in feet above ( +) or below (-) grade . Operable Unit 200-BP-10. 
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The soil was fertilized and a mixture of perennial grasses planted in October and November 1980 
(Winterhalder 1981; BHI 1994). The re-vegetation effort was seriously hampered by less than ideal 
planting dates in late fall. However, a recent site visit by the authors confinns that the site is heavily 
vegetated (site visit by authors, October 1991). 

12.2 UN-200-E-61 UNPLANNED RELEASE 

Three UPRs are associated with the railroad tracks adjacent to the 200 East Area burial grounds. 
On October 31, 1981, the railroad right-of-way near the 200 East industrial burial grounds was 
declared the site of a UPR after the unloading ramp was identified as being an unknown beta/gamma 
source that generated readings up to 100,000 elm. Radioactive contamination to the ground resulted 
from the railroad burial car operations (Cramer 1987), presumably over time. 

The burial ground right-of-way was decontaminated to background radiation levels. There is no 
potential for further release from the spill site, only background levels of radiation remain 
(Cramer 1987). Due to light chain barricades, the authors could not gain access for inspection during 
site visit. 

12.3 UN-200-E-95 UNPLANNED RELEASE 

The railroad spur between 218-E-2A and 218-E-5 burial grounds was used as an aboveground storage 
zone for low-level contaminated equipment. Equipment from B Plant and PUREX Plant operations 
for were stored, for the most part, in boxes on the beds of railroad flat cars (Maxfield 1981). 
The storage zone is still active and the casks on the rail car shown in site photographs contained in 
Appendix A are still present (site visit by authors, October 1991). 

UPR UN-200-E-95 is associated with this storage area. The actual date of this UPR is unknown. 
Authors believe the contamination is possibly the result of the accumulation of many small "releases" 
over time. The area was established as a site in September 1980 (Maxfield 1981). Presently, there is 
general site contamination of 200 to 400 c/m with spot contamination of 4 ,000 elm, which represents 
a significant decrease in activity from the 1989 survey. This is due in part to decontamination efforts 
(BHI 1994) . A Health Physic's Scheduled Radiation Survey Report dated September 20, 1991, 
reported an average background reading of 2,000 c/m (beta) and a general rail contamination reading 
between 3,000 (beta) and 6,000 elm (beta) with a maximum of 350,000 dis/min (beta) at one spot. 
Alpha contamination was below instrumentation limits. The area is barricaded by a steel chain and 
posted with surface contamination warnings (site visit by authors, October 1991). 

12.4 UN-200-E-112 UNPLANNED RELEASE 

UPR UN-200-E-112 occurred on February 12, 1979, during a routine 221-B canyon equipment 
burial . Some contaminated liquid spilled out of an ion-exchange column that was being loaded into a 
burial box atop a rail car. The liquid spilled into the B Plant railroad tunnel and was carried out by 
one wheel of the railroad car, contaminating the track from B Plant to the east boundary of the burial 
ground. The contamination was found immediately and cleaned up by noon the same day (Stenner et 
al. 1988). 

BHl00179.ROON 12-7 



BH100l79.ROON 12-8 

BHI-00179 
Rev . 00 

.. 



13.0 OPERABLE UNIT 200-BP-ll 
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Operable Unit 200-BP-ll is the largest operable unit of the B Plant Aggregate Area. It is located 
outside the perimeter fence and east of the 200 East Area in the 600 Area (Figures 1-1 and 13-1). 
The most prominent sites within this operable unit are the series of "B Ponds." Four of these ponds 
are active and one, contingency pond 216-E-25, is inactive (Table 13-1). Three ditches and four 
UPRs constitute the remainder of the sites within this operable unit. These sites have not been 
evaluated on the basis of the PNL migration hazard ranking system (Stenner et al. 1988; Table 13-2). 

Sites within this operable unit have been active since April 1945. Figure 13-2 provides a graphical 
summary and Table 13-2 lists specific dates for the operational history of individual sites in 
200-BP-11. Table 13-3 provides a summary of current site conditions based on several site visits 
performed by the authors between September and November 1991. 

13.1 216-B-3 POND, UPR-200-E-34, UPR-200-E-51, AND UPR-200-E-138 

This pond is about 3,500 ft east of the 200 East Area perimeter fence and about 5,000 ft northeast of 
the 202-A building (Figure 2-1). It is an active site and has been since April 1945 (Maxfield 1979). 
It is roughly rectangular, and covers about 40 acres (WHC 1987) (Maxfield 1979). The site has 
received mixed waste via the 216-A-29, 216-B-3-l, 216-B-3-2, and 216-B-3-3 ditches (Cramer 1987). 
The east end of the pond is formed by a dike 1,380 ft long and 35 ft high. It extends about 5 ft 
above the water level. The pond unit has been sealed with bentonite to reduce infiltration 
(Smyth 1987). 

Waste streams include: steam condensate and process cooling water from the 221-B building, 
284-E powerhouse water, the 244-AR and 244-CR vaults cooling water, 242-A evaporator, 
202-A process, and air-sampling vacuum pumps seal cooling water, chemical sewer and acid 
fractionator condensate, 241-BY tank fann condenser cooling water, and Waste Encapsulation Storage 
Facility cooling water (Cramer 1987). The Waste Stream Characterization Report (WHC 1989) 
provides a comprehensive list of compounds discharged to this and many other 200 Area sites. 

There are three known UPRs associated with this pond; UPR-200-E-34, UPR-200-E-51, and 
UPR-200-E-138 . In June 1964, there was a coil leak from the F-15 PUREX tank (UPR-200-E-34) 
that contaminated the 216-B-3 pond with mixed fission products. Measurements of 10,000 Ci were 
observed at the point of the leak (Stenner et al. 1988). Remedial action was taken to kill the algae 
and precipitate the fission products. The inlet ditches were covered with soil. UPR-200-E-51 
occurred in May 1977 when 15 kg of cadmium nitrate was released from PUREX tank TK-324 to the 
216-B-3 pond and the 216-B-3-3 ditch (Stenner et al. 1988). A third UPR, UPR-200-E-138, occurred 
when a leaking manometer sensing line emitted 1,000 Ci of strontium-90 in March 1970. This UPR 
contaminated the 216-B-3 pond, and is also briefly discussed in Section 10.2. Stenner et al. (1988) 
do not mention any cleanup effort at the pond following this release. 

Water samples in the pond reached a maximum strontium concentration of 1. 7 by 10·3 µCi /m3 

(Smith 1970). 
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In 1970, bulldozers were used to push dirt over the north, south, and west shorelines of the 216-B-3 
pond. The pond shoreline radioactivity was reduced from a maximum of 650 mR/h to 10 mR/h at 
the ditch inlet. Measurements elsewhere around the pond range from 1,000 c/m to 25,000 c/m. 
Much of the shoreline radioactivity .has come from the deposition and accumulation of wind blown 
radioactive debris on the shoreline, such as Russian thistle fragments (Hanford photograph A-47). 
During this same time period, the coot population on the pond was reduced from about 100 to 15 
coots. This was done both through the use of six gas-operated cannons (the noise drives the 
waterfowl away) and by removal of individual foul (Maxfield 1970). 

Water samples are collected monthly, while sediment and vegetation samples are collected annually . 
No contamination was detected in the survey plots in the 1990 survey (Environmental Protection 
hardfiles). 

13.2 216-B-3A POND 

The 216-B-3A and 216-B-3B ponds, or lobes as they are more often known, were built to handle 
increased discharge resulting from the restart of PUREX operations. The 216-B-3A pond was 
operational between October 1983 to January 1984. In January 1984 the dike separating the A and 
B ponds was breached at the dike spillway and site use was halted. The ponds were reopened for use 
after the dike was repaired (Wilczek, personal communication; site visit by authors, 1991). 

The 216-B-3A pond is an active site covering about 10 acres (WHC 1987) and appears to be shallow, 
about 2 to 3 ft deep (Hanford photograph A-48). It receives water from the 216-B-3 pond via the 
216-B-352 overflow structure (site visit by author, October 1991). The surface elevation of this pond 
is approximately 18 ft lower than the 216-B-3 pond . It has two outflow structures at its eastern end. 
One of these structures can release water to the 216-B-3B pond and one can release water to the 
216-B-3C pond (site visit by author, October 1991). 

The pond has a very low infiltration rate, possibly due to siltation, algae growth, and migration of 
bentonite from 216-B-3 (WHC 1987). 

13.3 216-B-3B POND 

This pond was in service from June 1984 until May 1985 (Wilczek, personal communication). It 
received water from the higher elevation 216-B-3B pond. The pond is roughly rectangular and is 
currently dry . It has been unused since it was dredged in 1986 (WHC 1987). Up to 7 ft of material 
was removed in the dredging process, it was dredged to a level equal to the bottom of the channels in 
the bottom of the pond. The removed material was placed along the north shore of the 216-B-3 pond 
(Wilczek, personal communication). It is still listed as an active site in BHI (1994). 

There is a light chain barricade around the entire pond and it has "Danger" warning signs. Within 
the barricade, there is a second light chain barricade surrounding the inlet ditch. It is posted with 
surface radiation contamination warning signs (site visit by author, October 1991). 
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13.4 216-B-3C POND 
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This pond has been active since its construction in 1985 (WHC 1987). It was built to handle 
increased discharge to the 216-B-3 pond system arising from the decommissioning of the Gable 
Mountain Pond (Wilczek, personal communication). It was excavated in a coarse gravel layer to 
increase the infiltration rate (WHC 1987). Within the roughly rectangular depression of the pond, 
there are a series of distribution channels running the length of the pond bottom. This is the lowest 
elevation pond in the 216-B-3 pond series (site visit by authors, 1991). Vinually all of the 216-B-3 
pond system's flow is disposed in this pond (WHC 1987). 

13.5 216-B-3-1 DITCH 

This ditch was in service from April 1945 to July 1964 (Stenner et al. 1988). It carried mixed waste 
(Maxfield 1979) from the 216-B-2-1 ditch to the 216-B-3 pond, although much of the waste infiltrated 
through the ditch bottom (Stenner et al. 1988). The head of the ditch is about 3,000 ft northeast of 
the 221-B building (Harmon et al. 1975). UPR-200-E-34 affected this site and is discussed with the 
216-B-3 pond. 

Waste streams include: 221-B building steam condensate, process cooling water and chemical sewer 
waste; 284-E powerhouse water; 241-CR vault cooling water; 242-A evaporator cooling water; 202-A 
process waste; condenser condensate; air sampling vacuum pump seal cooling water, and chemical 
sewer and acid fractionator condensate; and 241-BY tank farm condenser cooling water (Stenner et al. 
1988). 

The unit was backfilled in 1964. In 1971, 10-mil plastic sheets were placed over a new 4-in. layer of 
sand. The sheets were overlapped 2 ft to provide an effective root barrier. The sheeting was then 
covered with 18 in. of sand and topped with 4 in. of gravel to prevent erosion by the wind (Hanford 
photograph A-49) . The entire ditch was treated in this fashion, except for the 100 ft nearest the head 
of the ditch located at the western boundary of operable unit 200-BP-1 l . At the eastern end of the 
ditch, the treated area is about 100 ft wide. This is where the 216-A-29 ditch had intersected this 
ditch. This area experienced swampy conditions when both ditches were operational. The plastic 
barrier has been effective in limiting radioactive contaminated weed growth (Maxfield 1979). 

Prior to the 1971 stabilization, Russian thistle was growing profusely over areas of the covered ditch. 
Radiation measurements of up to 40 mR/h were observed on surfaces of the thistle. During a routine 
surveillance in 1984, contamination was found as follows : spotty contamination of soil up to 
50,000 elm, vegetation up to 100,000 elm, coyote feces up to 2,000 elm, and animal burrows up to 
12,000 elm (BHI 1994). 

The area is currently on a semiannual environmental surveillance schedule. There is a 20 ft by 100 ft 
area containing weeds that are contaminated up to 5,000 elm. This is an increase from the 1989 
survey. Plans have been made to remove the tumbleweeds and to increase the herbicide spray 
(Environmental Protection hardfiles) . 
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13.6 216-B-3-2 DITCH 
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This ditch is located south of, and .replaced, the 216-B-3-l ditch. Operational use of this ditch began 
in July 1964 and was terminated in September 197 after it became contaminated with strontiwn-90 
(UPR-200-E-138) in March 1970 (Maxfield 1979). Maximwn dose rates at the head of the ditch, 
following the UPR measured 450 mR/h. The ditch was backfilled following the UPR (BHI 1994). 

The ditch carried the following waste to the B Ponds: 221-B building steam condensate and process 
cooling water; 284-E powerhouse water; 241-CR vault cooling water; 242-A evaporator cooling 
water; 202-A process waste; condenser water; air sampling vacuwn pwnps seal cooling water; 
chemical sewer waste; acid fractionator condensate; 241-BY tank farm condenser cooling water; and 
Waste Encapsulation Storage Facility cooling water (Stenner et al. 1988). 

The area is currently on a semiannual environmental surveillance schedule. There is a 20-ft by 100-ft 
area containing weeds that are contaminated up to 5,000 c/m. Plans have been made to remove the 
tumbleweeds and to increase the herbicide spray. The site has been stabilized in the same manner as 
the 216-B-3-l ditch (Hanford photograph A-50) (BHI 1994; site visit by authors, October 1991). 

13. 7 216-B-3-3 DITCH 

Placed in service at the end of September 1970, this is the active ditch that feeds the 216-B-3 pond 
(Maxfield 1979). It trends south of, and sub-parallel to the ditches that it replaced (site visit by 
authors, October 1991) (Hanford photograph A-51). The site is on an annual radiological survey 
schedule. Water samples are collected weekly, and sediment and vegetation are sampled annually 
(Wheeler 1988). The only contamination found on the most recent radiological survey was on plot 
number 15; it measured 4,000 dis/min, which is unchanged from the 1989 survey (Environmental 
Protection hardfiles) . There was a UPR of cadmium nitrate through this ditch (l.IPR-200-E-51), 
which is discussed under the 216-B-3 pond heading. 

13.8 216-E-28 POND 

This pond is listed as an inactive site (BHI 1994). The site could not be located during a site visit 
and in Figure 13.1 it is listed only as a "contingency pond." Authors were not able to locate 
drawings or photographs of the site. 

13.9 UN-200-E-14 

In 1958 the B-3 pond dike broke allowing the contaminated water to flow down a ravine east of the 
pond . The contaminated zone was covered with clean soil. Isotope and curie content information 
was not contained within BHI (1994) . The area was released from radiation zone status in 
December 1970 (Stenner et al. 1988). 
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13.10 UN-200-E-92 
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This site is the result of contaminated Russian thistle being blown from their growth sites in some of 
the 200 East Area waste sites and lodging against the east perimeter fence. Over a number of years , 
the thistles have decomposed and released small amounts of strontium and cesium radioactivity into 
the wind blown sand along the bottom of the fence. During the spring of 1981 , the contaminated 
sand was removed from the bottom of the fence and buried in the excavation pit north of 216-A-24 
crib (Maxfield 1981). The site has been released from radiation zone status (Stenner et al. 1988). 

13.11 UNNUMBERED AREA 

An area approximately 70 ft wide and 100 ft long delimited with a light-weight chain barricade with 
surface contamination warning signs was observed outside the 200 East security area. It is located 
along Canton Avenue about 65 ft south of 12th Street in Operable Unit 200-BP-11. It is believed the 
site resulted from wind blown soil and pieces of contaminated vegetation. No number has been 
assigned to the site and cleanup actions have not been defined (Environmental Protection, personal 
communication, 1991 ; site visit by authors, I 991) . 
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14.0 OPERABLE UNIT 200-SS-1 

The 200-SS-1 Operable Unit comprises most of the southwest quarter of the 200 East Area 
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(Figures 1-1 and 14-1). The majority of the 200 East Area septic tanks and the 200 East power plant 
are located within this operable unit. Note that Figure 14-1 has been modified to accurately reflect 
septic tank locations in this operable unit. This is the only operable unit within the B Plant Aggregate 
Area where numerous discrepancies between reported and actual locations of sites was encountered. 

There are a total of 20 sites, including 14 septic tank sites, and only two of the sites are inactive. 
The two inactive sites contain mixed waste, while all the active sites contain either hazardous, or 
nonhazardous nonradioactive waste (Table 14-1) (BHI 1994). Figure 14-2 summarized the 
operational history of each site. Table 14-2 provides operational data, dimensions, and waste volumes 
for each site. Table 14-3 provides a summary of current site conditions based on several site visits 
performed by the authors during the September through November 1991 time frame. There were no 
organic or inorganic contaminants identified in BHI (1994) associated with the sites of this operable 
unit. 

14.1 200-E POWERHOUSE ASH PIT 

This active site is located about 200 ft south of 4th Street across from the entrance to the Dry 
Materials Receiving and Handling Facility (Figure 14-1). The ash pit receives ash from the 200 East 
Area powerhouse at a rate of about 9,480 yd3/yr. The pit became active in 1943 and currently 
contains about 81,000 yd3 of ash. The ash has been analyzed for EP Toxicity and no hazardous 
materials were found (Cramer 1987). 

14.2 218-E-3 BURIAL GROUND 

Burial ground 218 E-3 was located in the extreme southwestern comer of the 200-SS-1 Operable Unit 
(Figure 14-1) and was only active in 1954 (Stenner et al. 1988) (Hanford photograph A-52). The 
burial ground received construction scrap including metal slip forins, barrels, and timbers from the 
202-A construction work that had been contaminated with ruthenium-106 released from the REDOX 
stack. In 1971, the pit was uncovered. Surveys found that no measurable alpha, beta, or gamma 
activity remained in the soil or on the equipment (Maxfield 1971). The site was exhumed and 
removed from radiation zone status (Stenner et al. 1988). The date of exhumation could not be 
determined. 

14.3 2607-El SEPTIC TANK 

This ·active septic tank and associated drain field entered operation in 1970 (Cramer 1987). The tank 
is located about 200 ft northeast of the intersection of Baltimore A venue and 4th Street and the drain 
field is north of the tank (Hanford drawing H-2-44500, Sheet 3). The tank is constructed of 
reinforced concrete with 10-in. walls and floor and dimensions of 25 ft by 10.5 ft by 13 ft deep. It is 
designed to serve 400 people with an average retention period of 24 h (BHI 1994). 
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Area of surface contamination and radiation zone, as defined by Health Physics in September 1991, is also included (if available). Height 
refers to the current height of the stabilized facility in feet above ( +) or below (-) grade. Operable Unit 200-SS-l. 
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Estimated waste inflow is 5,695 gal/d (42 % of capacity), but it is expected that the input will increase 
to 7,883 gal/d (Bovay 1991). 

The drain field is constructed of 4-i,n.-diameter VCP, concrete pipe, or drain tile with a minimum of 
8 ft (linear) per capita. The laterals are spaced 8 ft apart and are open jointed (BHI 1994). The drain 
field covers 8,376 ft2 and is currently operating at 90% capacity (Bovay 1991). 

14.4 2607-E7B SEPTIC TANK 

Data in BHI (1994) state that this active unit has a 240-gal capacity and is located immediately 
northwest of the intersection of Baltimore Avenue and 4th Street (Figure 14-1). Authors could not 
determine the exact location during the site visit (site visit, October 1991). Dan Korte, Hanford 
septic tank manager, has no record of this septic tank and believes it doesn't exist (Korte 1991; Korte, 
personal communication 1991). 

14.5 2607-E8 SEPTIC TANK 

This tank was built in 1978 and is presently operational. The site includes a drain field 
(Cramer 1987) and is located on the east side of Baltimore Avenue across from the 2101-M building, 
immediately north of the 2607-EK septic tank. Figure 14-1 shows the tank to be about 200 ft east of 
its true position (Korte, personal communication). Waste inflow is approximately 1,960 gal/d 
(Bovay 1991). 

The drain field consists of four lateral sets of tiles arranged in a herringbone pattern. The field 
covers 9,000 ft2 and is operating at about 29% of capacity (Bovay 1991) . 

14.6 2607-EH SEPTIC TANK 

Data in BHI (1994) show the 2607-EH septic tank was built in 1983 and remains in use today. The 
unit includes a drain field receiving about 1.36 m3 of sanitary wastewater and sewage per day 
(Cramer 1987). It is believed to be located on the west side of Baltimore Avenue adjacent to the east 
side of the 2101-M building (Figure 14-1). Authors could not determine the tank's location during 
the site visit (site visit by authors, October 1991). Dan Korte, Hanford septic tank manager, has no 
record of this septic tank and believes it doesn't exist (Korte, personal communication) . 

14.7 2607-EK SEPTIC TANK 

This septic tank and drain field are located about 200 ft east of Baltimore A venue and 700 ft south of 
the 2607-E8 septic tank. The tank's location is incorrectly plotted on Figure 14-1 (Korte, personal 
communication) . The tank and drain field were constructed in 1980. The tank receives about 
6,395 gal (64% of capacity) of waste per day. The septic tank is believed to have a 15,000- to 
19,000-gal capacity (Korte 1991). The drain field is about 2,200 ft2 and is operating at about 387% 
of its design capacity. 
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The septic tank and drain field are located southeast of the Akron A venue and 4th Street intersection 
(Figure 14-1). The system was built in 1984 and receives waste from the 2721-E building (Kone 
1991). The septic tank receives approximately 1,685 gal of waste per day which is estimated to be 
50% of the design capacity. The tank has a maximwn capacity of 5,000 gal. The associated drain 
field is 1,320 ft2 and is operating at about 170% of its design capacity (Bovay 1991). 

14.9 2607-EP SEPTIC TANK 

This system consists of a septic tank and drain field constructed in 1984. The septic tank is adjacent 
to the northeast comer of building 2721-EA (Hanford drawing H-2-44500, Sheet 3). The location 
shown in Figure 14-1 is incorrect (Korte, personal communication). The tank receives about 495 gal 
of waste per day, approximately 49% of its designed capacity. The drain field is operating at about 
131 % of its capacity (Bovay 1991). 

14.10 2607-EQ SEPTIC TANK 

The 2607-EQ septic tank is located approximately 150 ft southeast of the Ames Avenue and 
2nd Street intersection (Figure 14-1). This system was built in 1985 and consists of a 10,000-gal 
septic tank (Kone 1991) and a 4,644 ft2 drain field (Bovay 1991). Approximately 2,770 gal of waste 
are discharged to the tank per day, about 41 % of its design capacity. The drain field is operating at 
an estimated 79% capacity (Bovay 1991). 

14.11 2607-ER SEPTIC TANK 

Data contained in BHI (1994) lists the septic tank's location as 500 ft southeast of the Akron Avenue 
and 4th Street intersection between the 2607-EP and 2607-EM septic tanks (Figure 14-1). The septic 
tank is actually located southwest of the Akron A venue and 4th Street intersection where Baltimore 
Avenue is intersected by railroad tracks (site visit by authors, October 1991). The septic tank has an 
estimated 1,000-gal capacity (Korte 1991). Information pertaining to the system's design capacity and 
daily waste estimates were not contained in BHI (1994). 

14.12 2607-GF SEPTIC TANK 

BHI (1994) reports that this tank is north of the Dry Materials Receiving and Handling Facility and 
across the railroad tracks that run on the north of that facility (Figure 14-1). The tank is listed as 
active, but not in use (Cramer 1987). Dan Korte, Hanford septic tank manager, has no record of 
2607-GF septic tank and authors could not locate tank during site visit (site visit, October 1991). 
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This tank is located about 150 ft west of building 2711-E. This tank is not in listed in Ecology et al . 
(1991). The tank holds 2,500 gal and has 560 gal of daily input. It discharges to a 780 ft2 drain 
field. The tank is operating at 33 % of capacity and the drain field is running at 95 % capacity 
(Bovay 1991). 

14.14 2607-EN SEPTIC TANK 

This tank is not identified in Ecology et al. (1991) . The tank is situated about 100 ft south of the 
2727-E building. The 2607-EN septic tank has a 2,500-gal capacity and receives an estimated 
545 gal/d. The waste drains to a 360 ft2 drain field. The tank, at this input level, is at 32 % capacity, 
while the drain field is running at 200% of capacity (Bovay 1991). 

14.15 2607-E2 SEPTIC TANK 

This tank is not identified in Ecology et al. (1991), but is located in the 200-SS-1 Operable Unit. 
It is about 200 ft northeast of the intersection of Baltimore Avenue and 1st Street (Korte, personal 
communication). It has a volume of 6,620 gal and has a daily input of 630 gal. There are two drain 
fields associated with this tank, the original field having an area of 9,831 ft2 and a new drain field of 
25,000 ft2 (Bovay 1991). There is no indication in the literature as to whether they are both active or 
not . 

14.16 2607-Ell SEPTIC TANK 

This septic tank is located 100 ft southeast of the Dry Materials Receiving and Handling Facility. 
It is a 2,250-gal tank that receives about 835 gal/d of sanitary wastewater and sewage. There is a 
1,275 ft2 drain field included in this site. The volume handled by this system is 55% of the tank's 
operational capacity and 87% of the drain field's capacity (Bovay 1991). 

14.17 UNNUMBERED SEPTIC TANKS 

There are two new septic tanks located in the 200-SS-1 Operable Unit. One is adjacent to the 
281-E-3 burial ground and one is about 700 ft northwest of the intersection of Ames Avenue and 
1st Street. ICF KH is responsible for their construction and maintenance (Korte, personal 
communication). No information on their volume or discharge was found in the literature. 

14.18 2703-E HAZARDOUS WASTE STORAGE AREA 

Liquid hazardous waste is temporarily stored on an asphalt pad at this site prior to burial. Typical 
waste held in the staging area included about 11, 126 kg of alkaline liquids and sodium hydroxide, 
500 kg of sodium dichromate containing process solutions, and 415 kg of waste acids. Weekly 
documented inspections are performed by plant personnel (Cramer 1987). 
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14.19 CHEMICAL TILE FIELD NORTH OF 2703-E HAZARDOUS WASTE STORAGE 
AREA 

The tile field is an inactive waste site located about 800 ft from Baltimore Avenue and 4th Street and 
200 ft east of Atlanta Avenue (Figure 14-1). The tile field received mixed waste while in operation. 
BHI (1994) contains very little information about this site. Its history is undetermined at this time. 
Authors could not locate asphalt pad for staging area at time of site visit. 

14.20 2704-E HAZARDOUS WASTE STORAGE AREA 

The 2704-E HWSA is an active site for temporary storage of hazardous materials. Typical wastes 
contained in the staging area over the past year include 1,433 kg of antifreeze, 60 kg of grease, 
186 kg of diesel fuel, and 190 kg of asphalt. Weekly documented inspections are performed by plant 
personnel (Cramer 1987). Building 2704-E has been dismantled and removed. Offices in mobile 
trailers (MO-104, MO-256, MO-257) now occupy this area (site visit by authors, November 1991). 

14.21 2715-EA HAZARDOUS WASTE STORAGE AREA 

Waste containers consisting of waste paint and thinning solvents are temporarily stored at this facility . 
The site became operational in November 1984. Weekly documented inspections are performed by 
plant personnel . 

The 2715-EA HWSA is a metal shed with a chain link fence as the front wall. A metal sign on the 
fence denotes site identification. Only "No Smoking" signs were observed on the structure (site visit 
by authors, November 1991). Adjacent to the west side of the shed are two conex boxes and two 
chain link fenced areas used as additional storage space. They are not marked but it is believed that 
they are extensions of the 2715-EA HWSA. One fenced area was labeled with "hazardous waste 
90-day storage." The contents of the conex boxes could not be determined (site visit by authors, 
November 1991). 

14.22 2101-M POND 

This site became operational in 1983 and receives small volumes of swamp-cooler condensate and 
overflow drain wastewater from the 2101-M air conditioning system. In addition, the pond also 
receives barium chloride laboratory waste solutions estimated at less than 500 gal/yr, and 1 to 
10 kg/yr of nitric and hydrochloric acid. A pan A permit for interim closure has been submitted 
(Cramer 1987). The pond is encompassed by a light-weight chain barricade with "RCRA WASTE 
SITE DO NOT DISTURB," "DRY ROT," and "CONTACT W. A. RETIERER@ 373-2619" 
warning signs. The site is covered with heavy vegetation and a few small trees. Two berms of soil 
trending east west lie on either side of the pond (site visit by authors, November 1991). 
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Commonly called the Gable Mountain Pond, Operable Unit 200-IU-6 is located approximately 
1.25 mi north of the 200 East Area. There are only two inactive sites, ponds 216-A-25 and 216-N-8, 
in this operable unit. Figure 15-1 summarizes the operational history of these two sites. Table 15-1 
provides the site locations and waste type summary table for Operable Unit 200-IU-6. Operational 
dates and status, site dimensions and waste volumes for Operable Unit are provided in Table 15-2. 
Table· 15-3 provides a summary of current site conditions . There were no organic or inorganic 
contaminants identified in BHI (1994) associated with the sites of this operable unit. 

15.1 216-A-25 POND/UPR-200-E-34 

The 216-A-25 Gable Mountain Pond is a 71 acre natural depression located 1 mi south of the west 
end of Gable Mountain (Hanford photograph A-53). It is the largest seepage disposal facility of the 
Hanford pond network (Hanford photograph A-54). In 1957 it was commissioned for service to 
receive cooling water from the PUREX Plant. Gable Mountain Pond has routinely received low-level 
liquid wastewater from B Plant, the 242-A evaporator, the 244-AR vault, 200 East Area powerhouse, 
and the 241-A tank farm (Lundgren 1970; BHI 1994). Between its commissioning in 1957 and its 
decommissioning in 1987, the site received approximately 307 billion liters of liquid mixed waste 
(Coony and Thomas 1989). The radionuclides present in the waste steams disposed at this site 
include: americium-241, tritium, rutheniwn-106, cesiwn-137, promethium-147, strontium-90, and 
plutonium (Brown et al. 1990; Aldrich 1984). 

Although the pond has received low levels of chemically and radioactively contaminated wastes since 
its startup, a single UPR (UPR-200-E-34) occurred on June 11, 1964, resulting in relatively large 
quantity of short and long-lived mixed fission products to B pond, Gable Mountain Pond, and the 
ditch associated with B pond (216-B-3-1 ditch). Bentonite clay was intentionally introduced to the 
pond bottom as an attempt to tie-up radionuclides in the upper sediment layers after the release 
(Maxfield 1979). Copper sulfate was added on two occasions to eliminate the algae and invertebrate 
life, thus breaking the important links in the food chain of the migratory water fowl. Three parts per 
million was the desired water concentration (Maxfield 1979). 

Cleanup actions started in July 1984. The stabilization was completed in December 1988. The unit 
was backfilled with clean pit run soil and cobbles to a minimum of 2 ft above the original shoreline 
(Hanford photograph A-55) (Hayward 1989). A recent site visit (October 1991) showed evidence of 
a new pond that might have developed over or adjacent to the old one. The site has re-vegetated after 
a 1-ft layer of topsoil was spread over the entire backfilled area (Hanford photograph A-56). Wells 
699-53-47, 699-55-50C, and 699-52-52 monitor the unit (McGhan and Damschen 1979). 

15.2 216-N-8 POND 

The 77,800 m2 216-N-8 pond serves as a natural basin for a large watershed area . Located 3/4 mi 
northwest of Gable Mountain Pond, it was an intermittent seasonal unit prior to expanding Gable 
Mountain Pond use (Hanford photograph A-57). 
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~ Area of surface contamination and radiation zone, as defined by Health Physics in September 1991, is also included (if available). Height ! refers to the current height of the stabilized facility in feet above (+)or below(-) grade. Operable Unit 200-IU-6. · 
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After Gable Mountain Pond staned receiving wastes in 1958, the water table was raised in the general 
area and the 216-N-8 "West Pond" became permanent. Although it was never directly used as a 
waste disposal site, it contains relatively high amounts of radionuclides having the highest gross alpha 
(naturally occurring except for tritiwn) concentrations of all the 200 Area ponds (Strait and Moore 
1981). The actual source is unknown (Sula et al. 1981). Prior to existence of west pond, the area 
was used as a sewage sludge disposal site for the early Hanford construction camp. Consequently, 
high levels of alkalinity and phosphate have been measured in the pond. 

The authors could not detennine the exact location of the pond. No radiological surface 
contamination has been detected and no change in activity since the survey of 1988 (Hanford 
photograph A-58) (Environmental Protection hardfiles). 
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Aldrich, R. C., 1985, Radioactive Liquid Wastes Discharged to Ground in the 200 Area 
During 1984: RHO-HS-SR-84-3 4Q Liq P. This report discusses radioactive 
discharges to the ground in the 200 Areas. There are tables of amounts of 
radioactive liquid put into sites, and totals of specific radioactive constituents . 
The report is issued quarterly. 

Baldridge, K. F., 1959, Unconfined Underground Radioactive Waste and Contamination in 
the 200 Areas-1959: HW-60807 . This report describes all waste sites and UPR 
locations, however the current numbering system was not used, and the only way to 
track these is by date and location. All of this information has been entered into 
BHI (1994). 

Beard, S. J., and Godfrey W. L., 1967, Waste Disposal Into the Ground at Hanford: 
ISO-SA-31. Document discusses 1967 waste disposal practices at Hanford, as well 
as the types of waste streams disposed of at general waste disposal facilities. 

Bliss, R. J., October 15, 1990, letter 9057173 subject; Hanford Waste Tanks, to 
R. E. Gerton, DOE-RL. The letter lists the tanks at Hanford that have the potential 
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Brown, D. J., 1971, Radionuclide Distribution in 200 Area Sediments: ARH-2213. The 
report attempts to provide an accurate inventory of the radionuclides deposited in the 
200 Area sediments. 

Curren, E. F., 1972, 200Areas Disposal Sites/or Radioactive Liquid Wastes: ARH-947 . 
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unit number, drawing number, type of wastes disposed, service dates, and status. 

Delaney, C. D., Geology and Hydrology of the Hanford Site: A standardized text For Use 
in Westinghouse Hanford Company Documents and Repons: WHC-SD-ER-TI-0003 . 
As suggested by the title, this report gives extensive information on the geology and 
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DOE/RL-91-03, Annual Report for RCRA Ground-Water Monitoring Projects at Hanford Site 
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Environmental Protection Files (unpublished), various dates and authors, stored at the 
Environmental Protection building in the 200 West Area. These files contain 
extensive information on UPRs and remedial action taken (if any) at the time of the 
release . These files can only be accessed in person and there is very limited help 
available for file searches. 
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have the current BHI (1994) numbering scheme, and as such can only be referenced 
by date and incident location. However most of this information has been placed in 
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summary of what happened at PUREX. the title says it all. 

HW-33305 , Radioactive liquid Waste Disposal Facilities , 1954. This document is a 
compilation of two other documents; HW-27227 and HW-28471. The report has 
tables composed of site name, structure, coordinates , elevation, waste source, and 
drawing references . All of this information has been placed in BHI ( 1994). 

Jungfleisch, F. M., 1983, Supplemental lnformationfor Preliminary Evaluation of the Waste 
lnventory in Hanford Tanks through 1980: SD-WM-TI-058 RO. This is a 
tabulation of the radioactive waste material in the tank farms by isotope with 
quantities listed in moles and activities in curies . 

McCullugh, R. W ., and J. R. Cartmell , 1968, Chronological Records of Significant Events 
in Separations Operations: ARH-780. This report has summary paragraphs of UPR 
sites in the 200 Areas. All of this information has been complied into BHI (1994). 

Meinhardt, C. C., and J . C. Frostenson, 1979, Current Status of 200 Area Ponds : 
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RHO-CD-798 . This document discusses active (as of 1979) ditches, ponds , and 
retention basins used for the disposal of low-level waste, and their potential in 
keeping radiation from migrating: 
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Morton, R. L., 1980, Cu"ent Status of Outdoor Radiation Areas in the 200 Areas: 
RHO-CD-1048. This document presents tables of waste sites, their radiation 
contamination estimates and current zone posting. 

Nelson, M. A., 1980, Estimated Volume of Contaminated Soil in TRUIILW Sites at 
Hanford: RHO-CD-827. This report has complete descriptions/definitions of waste 
sites; such as cribs, trenches, etc. The back of the document has computer printouts 
of waste volumes sent to soil, and the amount of plutonium discharged in kgs and 
percent. 

Oldhan, R. W., 1991, Westinghouse Internal Memorandum, Subject: Underground Injection 
Wells. This is a recently prepared summary of 28 french drains and underground 
injection wells that are located in the immediate vicinity of the PUREX Plant . 

Open File Report 75-625 , Geology and Hydrology of Radioactive Solid-Waste Burial 
Grounds at the Hanford Reservation, Washington . This document investigates the 
geology via the use of geologic cross sections and hydrology of the actual waste 
sites, using existing data. Much of this data is also contained in later geologic 
reports. 

PNL-7346, Hanford Site environmental report for calendar year 1989. This report presents 
a good overview of the environmental monitoring programs at Hanford and includes 
summaries of soil , water , air, flora and fauna monitoring data. 

Retired Facilities Quarterly Inspection Report Second Quarter FY1982, 1982, Radiological 
Engineering . The report discusses the results of the second quarter review of the 
investigated facilities . These facilities are found in both the 200 East and West 
Areas. There are complete schematics of each waste site included in the report. 

RHO-LD-42, Long-Tenn Management of Low-Level Waste Technology Development 
Program Plan, 1978. This report discusses the technology development phase of the 
Long-Term Low-Level Waste Program. 

Rodenhizer, D. G., 1987, Hanford Waste Tank Sluicing History : SD-WM-TI-302 . This 
document consolidates all current information on past Hanford Site retrieval 
operations for the SSTs so that it can be applied to the double shell tanks. 
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Serkowski , J. A., A.G. Law, J . J. Ammerman, and A. L. Schatz, 1988, Results of 
Ground-Water Monitoring for Radionuclides in the Separations Area-1987. This 
report discusses active waste sites in the 200 Areas and the waste streams discharged 
to them. There are tables listing radiation concentrations in ground-water near 
selected waste sites. 

Stenner, R. D ., K. H. Cramer, K. A. Higley, S. J. Jette, D . A. Lamar, T. J. McLaughlin, 
D . R. Sherwood, and N. C. Van Houten, 1988, Hazard Ranking Evaluation of 
CERCLA Inactive Waste Sites at Hanford: PNL-6456 Volume 1. This report 
discusses Hanford Site geology, meteorology, and hydrology. Native biota, 
population and air quality are also touched upon. This document is one of the main 
BHI (1994) reference documents. 
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8 
:::; 216· B- 10A 122440 ·67 -CN 
"' 

H-2-16-49 H· 2· 1722 .., ,, 
216 -B-108 122440 -68 CN H-2· 16-49 H-2- 1722 H-2·]2522 II) 

8 cr-
< 216 -1-13 12241, 0- 74 · CN H-2-2926 H-2600 -E #211 ~ 

216·8 · 4 122440· 73 -CN H-2· 1722 H-2 - 1100 H-2 ]4761 H-2600 1211 tx:l 
I 
0\ 

216-B -6 122440 -72 -CN H-2 -44501 186 H-2 -2431 H-2 -34761 HIJ -69870 13 

216·8·60 122440 · 206-CN H-2-3430] t""' 
218 -E-6 122440·208-CN H-2-44501 #86 H-2 · 2706 HIJ ·60807 M-2600-E 128 H· 2· 34761 ~-

218-E-7 122440-70-CN H-2-757 H-2- 1938 H-2.-94662 0 ...., 
224 · 8 NOME INOIC:AT[D NONE INDICATED s1 
224 ·8 Cf NONE INOICAlED H-2-44501 #86 0 

0 
226·8 NONE INDICATED NONE INDICATED (JQ 

'"1 

226 · 8 HVSA NON~ IND I CA TEO H-2-44501 186 II) 
'"d 

241 · 8)(·154 745J8 -7CN H·2 · 1157 H· 2· 44502 124 H-2· 2338 #19 ~ 
241 -8X-155 745.58 -7CN H-2-6]!1 H-2-44502 112 H·Z -44501 #118 ~ 
241 -8)( · ]028 745J6 -7CN H-2-636 H-2-44502 #24 H-2-857 c.. 

en 
241 ·BK· J02C 74538 -7CII H-2-638 H-2·44502 112 H-2-6]8 !!.. 

0 
241 -ER - 152 NONE INDICATED H-2 -44501 186 H 2-23311 160 n -

tx:l 
241·ER·J11 NONE INDICATED H-2-71670 8.. 

I 2607-EJ HONE INDICATED H-2-1223 u-71192 H-2 · 44501 11~ 
.., 

\0 0 

2607-E4 NOME INDICATED IJ-71192 H-2· 44501 ,u n 

2711 · E C.N. T. NONE INDICATED H-2-43118 H-2· 44501 197 [ 
291 -8 NONE · 1110 I CA TED NONE INDICATED 

g_ 
I PLANT FILTER NotlE INDICATED H-2-44501 185 0 

'"1 

ICA I SEA HOT STOR NONE INDICATED NONE INDICATED p., 

~ 
T.f . S. 218-E -4 NONE IIIOICATEO H-2- 122] H-2-44501 1108 a-

(JQ 
UN -200-E · 1 NONE IIIDICATED H-;!-44501 #86 "' 
UN -200-E-103 NONE INDICATED H-2 -44500 It.. o' 

'"1 

UN -200-E· 140 NONE IIIOICAlED H-2-44500 16 .£) 
UN-200 -E-2 NONE 1111>1 CA TED H-2-44501 185 0 

'"1 
UN -200-E -J H-2-44501 196 NONE INDICATED II) 

1111-200 -E-41 NONE IIIDICATED H-2-44500 16 
2: 
0 

llll · 200-E · 44 NONE INDICATED H· 2·44500 16 C 
Ull -200 -E-45 NONE INDICATED H-2-44501 196 g. 
UN-200-E-52 NONE INDICATED H-2-44500 16 N 

UN-200 -E-54 NONE INDICATED H-2 -44501 197 8 ~ t:D I 

lll · ZOO·E-55 
tx:l 0 ::r: NONE INDICATED H-2-44500 16 --0 :< ..... 

I I 

Ull·ZOO · E-69 NONE INDICATED N-2-44501 196 0\ og 
lll·ZOO-E · IIO NOME INDICATED N-2-44500 17 N-6-9S1 H-2 -34761 M-2-2600-E 128 

o ...... 
-J 

Lll·ZOO·E · 85 IOIE lll>ICAIED N-2-44500 17 N-2-14761 M-2600-E 128 
\0 

l.11·200-E-87 NOIIE INDICATED H-2-44500 ,U N-2-14761 M-2600-E ,za 
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a, 

2i 241 - 8-101 NONE INDICATED HU· 72182 #3 H· 2 · 44502 #12 H- 2 -579 H· 2 · 610 HU · 72743 H- 2-1743 SK·Z-18625 
8 

241·8 - 102 Na.IE I NO I CA TEO HU- 72182 IJ H·Z - 44502 112 H- 2-5 79 H·Z-610 HU - 72743 H-2 - 1743 SK - 2-18625 :::; ---i 
:<> 

HU-121s2 n H- 2 - 44502 #12 H- 2- 579 HU - 72743 SK - 2- 18625 
I>) 

:,, 241 - 8-103 NotlE IIIOICATEO H- 2 -610 H- 2-1743 CJ 
8 ci" < 241 - 1 · 104 NONE INOICATEO HU-721112 #3 H-2-44502 112 H-2-579 H·2-610 HU · 72743 H-2-1743 s,:-2-18625 

241-8-105 NONE INDICAIEO HU-72182 #J H-2-44502 #12 H- 2- 579 H·2·610 HU - 72743 H-2-1743 SIC-2-18625 to 
I 

-..] 

241 · 8·106 NONE INOICAlEO HU·72182 U H- 2 - 44502 112 H- 2·579 H·Z -610 H\1 - 72741 H· 2-174] SK-2-18625 

241-8-107 NONE INOICAlED HU · 72182 #3 H-2-44502 112 11·2-579 H-2 -610 HU · 72743 H- 2-44502 f9 H-2-1743 SK-2 - 18625 t""' 
241-8 - 108 NONE I NO I CA TEO HU - 72182 #J H-2-~4502 112 H- 2-579 H·2 · 610 HU - 72743 H- 2- 44502 19 H-2-1743 Sk-2 · 18625 

~-

241 -8·109 NONE INDICATED IIU· 72182 #] H· 2·445D2 112 H-2·H9 H-2 - 610 HU - 72743 H-2-44502 IN H-2-1743 SIC · Z- 18625 0 ...... 
241 · 8· 110 NONE INDICATED HU- 72182 U H-2·44502 112 H·2 · 579 H- 2 - 610 H\l · 72743 H- 2-44502 f9 H-2 - 1743 SIC - 2·18625 '"C 

::r 
241-8 - 111 NONE INDICATED H\1 - 72182 U H- 2 - 44502 112 H-2-H9 H· 2·610 HU-72741 H-2·44502 19 H-2· 1743 SIC · 2- 18625 0 .... 

0 
241 · 8·112 NONE INOICAlED H\1 · 72182 #J H- 2 - 44502 112 H- 2-579 H- 2-610 HU· 72743 H- 2·44502 #9 H·2-174l SIC - 2 - 18625 ~ 

241 - 1 - 151 NONE INOICAT[D HU - 72183 #J H- 2-44502 112 H· Z- 2338 11] 
I>) 

'O 

241-8-152 NONE INDICATED H\1- 72182 #J H- 2- 44502 #12 H- 2- 2338 114 ~ 
241 · 1 · 15] NONE INOICATEO H- 2-36834 H- 2-44~02 112 H· 2· 2HII 115 ~ 
241-1 - 201 lffiNE INOICATEO H\1 - 72182 H- 2 - 44502 112 

0-
H- 2-610 H- 2(.00 -E l]J H- 2 - 1743 en 

241-8-202 NONE INDICATED H\1·72182 H- 2 - 44502 112 H-2·610 M-2600-E IJJ H2 - 1743 g_ 
(1) 

241 -8 - 20] NONE INOICATEO HU - 72182 H- 2·44502 112 H-2 · 610 M-2600-E ,n H· 2·174J (") ..... 
(1) 

241-1· 204 HU-72182 H-2 · 44502 112 NONE INDICATED H- 2 -610 H-2600-E IJJ H· Z- 1743 0-
tti ' ---i .,'... 241-1·252 NOii[ INDICATED H· 2·l68J4 H· 2· 2B8 117 (1) 

,_. 241·8 · ]011 NONE INDICATED H-2-44502 112 H-2 · '4500 16 
(") 

241·81·152 NONE INOICATEO H- 2-44502 #12 H-2 - 2318 114 
[ 
(") 

241-U-101 NON[ INDICATED. HU-121&2 n H-2 - 44502 111 H-2·607 H-2-44501 1140 e:.. 
241 · 8X·102 NONE INDICATED H\1- 72182 fl H-2-44502 111 H-2 - 607 H- 2-44501 1140 t, 

"'1 

241 - IX · 10] NONE INOICArEO H\1·72182 ll H-2-44502 #11 H-2 -607 H-2-44501 1140 
I>) 

~ 
241 · 8)( -104 NONE INDICATED HU· 72182 13 H-2·44502 110 H- 2- 607 H- 2·44501 1140 :f 

OQ 
241·8X·105 NONE INOICATEO IN- 72182 13 H-2 - 44502 110 H·2·607 H- 2·44501 1140 "' 
241-BX-106 NONE INOICATEO IN-72182 13 H·2·607 H-2-44501 1140 o' 

"'1 

241-8)( - 107 NONE INDICATED HU-72182 13 H- 2- 607 H- 2-44501 1140 0 
241-BX - 108 NONE INOICATEO IN· 721112 fl H-2 · 607 11 · 2-44501 1140 

'O 
(1) 
"'1 

241·8ll · 109 NONE INOICATEO H\1 · 72182 13 H-2 - 607 H-2-44501 1140 I>) 
CJ 

24t·8K · 110 NONE INDICATED H\1·72182 fl H-2-607 H-2-44501 1140 ~ 

241·8)(· 111 NONE INDICATED HU - 72182 IJ H·2·607 H-2 - 44501 1140 C: 

241-IX-112 NONE INDlr.ATEO H\1- 72182 IJ H-2-607 H-2 - 44501 1140 
g. 

241-•x - 15] NONE INDICATED HU-721112 13 H-2-44502 111 N-2 - 612 H-2 - 44501 1140 
N 

8 
241 · IX· l02A IIOIIE INOICATED IN- 72182 13 H-2 - 44502 111 N- 2-44501 1140 I :;,:::, tti 

tti (1) ::r:: 
241·8XR·151 NONE INDICATED H-2-44500 16 '"C :< ...... 

I I 

241-1Xl·152 NONE INDICATED H-2·44502 111 H-2-44500 16 :--J g8 ,_. 
241 • 8Xl · 15J NONE INDICATED H-2-44502 110 H-2 - 44500 16 -.J 

'D 
241-IY-101 NONE INOICATEO H\1·72182 fl H-2 · 35227 11·2-]52]5 H-2 - 62401 N-2-1307 N-2-1308 H-2·1309 H- 2 - 44502 111 N- 2-:Jml 



241·BY·102 NONE INDICATED HIJ·72182 #3 H·2 · 35227 H-2-35235 H-2-62401 H· 2· 13D7 H-2 -1308 H-2·1309 H·2 · 44502 #11 H-2· 37853 
~ 241 · BY·103 NONE INDICATED HIJ · 72182 #3 H· 2·35227 H-2· 35235 H-2-62401 H-2-1307 H·2·1308 H· 2· 1309 H·2·44502 #11 H· 2· 37853 
8 241·BY·104 NONE INOICATED HIJ · 72182 #3 H-2·35227 H-2· 35235 H-2· 62401 H· 2· 1307 H·2·1308 H-2·1309 H· 2·44502 #10 H· 2·37853 
~ 241-BY-105 NONE INDICATED HIJ · 72182 #3 H· 2· 35227 H· 2· 35235 H·2·62401 H-2-1307 H-2· 1308 H·2 · 1309 H·2 · 44502 #10 H-2·37853 --3 

p., 

"' O" 
~ 241·BY · 106 NONE I ND I CA TED HIJ·72182 #3 H·2·35227 H· 2· 35235 H-2 · 62401 H-2·1307 H·2·1308 H-2· 1309 H·2·44502 #10 H· 2·37853 0 

241·BY · 107 NONE I ND I CA TED HIJ · 72182 #3 H·2·35227 H· 2·35235 H· 2·62401 H-2-1307 H·2· 1308 H·2 · 1309 H·2·44502 #9 H· 2· 37853 trJ 
I 

241 · BY·108 NONE INDICATED HIJ·72182 #3 H-2·35227 H· 2·35235 H-2·62401 H-2·1307 H·2·1308 H·2·1309 H· 2-44502 #9 H· 2· 37853 -.J 

241·BY·109 NONE INDICATED HIJ·72182 #3 H· 2·35227 H-2 · 35235 H· 2·62401 H·2·1307 H·2 · 1308 H· Z-1309 H-2·44502 #9 H· 2· 37853 t'. 241 · BY·110 NONE INDICATED HIJ · 72182 #3 H·2·35227 H· 2·35235 H· 2·62401 H-2·1307 H·2 · 1308 H-2·1309 H·2·44502 #9 . H· 2· 37853 en .... 
241 ·BY· 111 NONE INDICATED HIJ·72182 #3 H·2·35227 H-2·35235 H·2·62401 H·2·1307 H· 2· 1308 H-2· 1309 H-2·44502 #9 H· 2· 37853 0 

241-BY·112 NONE INDICATED HIJ· 72182 #3 H-2·35227 H·2 · 35235 H-2 · 62401 H-2·1307 H·2· 1308 H· 2· 1309 
....., 

H·2 · 44502 #9 H· 2· 37853 "C1 
241 ·BYR-152 NONE I ND I CA TED H-2-44502 #11 H·2·44500 #6 ::r 

0 .... 
241·BYR·153 NONE INDICATED H·2·44502 #10 H-2·44500 #6 0 

OQ 
241 · BYR · 154 NONE INDICATED H·2·44502 #9 H-2·44500 116 >; 

p., 

242·9·151 NONE INDICATED H·2·2029 H·2·44502 1112 H· 2· 44500 116 
~ 

~ 
244·BXR Vault NONE I ND I CA TED H-2·44500 #6 gi 
2607-EB NONE INDICATED IJ-71192 H· 2·44500 116 0. 

UN·ZOO · E-101 NONE INDICATED H·2·44500 #6 (/l 
0 

UN·200·E·105 NONE INDICATED H·2·44500 #6 0 n 
UN·200 · E- 109 NONE INDICATED H·2·44500 #6 

.... 
0 
0. 

9'4N·2DO · E· 43 NONE INDICATED H·2 · 44500 #6 -l 
NUN·200·E·76 NONE INDICATED H· 2·44500 #7 H·2·34761 "4 · 2·2600-E 1133 0 

n 

UN·200·E·79 NONE INDICATED H·2 · 44500 #7 H-2·34761 M· 2· 2600 · E #33 [ 
UPR·200·E·108 NONE INDICATED H·2 · 44500 116 n 

~ 
UPR·200·E·116 NONE INDICATED H·2-44500 116 0 
UPR·200·E·127 NONE INDICATED HIJ· 72743 >; 

p., 

UPR·200 · E· 128 NONE INDICATED HIJ·72743 SK · 2· 18625 M-2600-E #33 H· 2· 610 HIJ -72182 113 H-2· 1743 ~ s· 
UPR · 200-E·129 NONE INDICATED HIJ-72182 H·2 · 610 H· 2· 1743 H· 2·44501 11140 M· 2600·E 1133 OQ 

en 
UPR·200·E·130 NONE INDICATED H·2· 1743 o' 
UPR ·200·E · 131 NONE INDICATED H·2·607 SK · 2· 18625 H· 2· 44501 #140 >; 

UPR · 200·E-132 NONE INDICATED H· 2·44501 #140 0 
~ 

H·2 · 607 SK·2 · 18625 H· Z-44501 11140 
0 

UPR·200-E · 133 NONE INDICATED >; 
p., 

UPR · 200· E · 134 NONE INDICATED H·2 · 44501 #151 H' 2· 2101 O" 
0 

UPR·200·E · 135 NONE I ND I CA TED H·2 · 2101 H·2·35227 H· 2· 35235 H·2·37853 C: 
UPR-200·E·38 NONE INDICATED H·2 · 44501 #129 g. 
UPR · 200-E · 4 NONE INDICATED H-2·44500 #7 N 

UPR·200-E -5 NONE INDICATED H-2-44501 #140 HIJ·20438 0 
0 :::0 trJ I 

UPR-200·E ·6 NONE INDICATED H-2-44501 #129 trJ 0 ::r: 
"' .< ..... 

UPR · 200·E · 73 NONE INDICATED H·2 · 44501 #129 H-2-34761 M-2-2600 · E #33 ' ' 
-..l og 

UPR -200-E -74 NONE INDICATED H-2· 44500 #7 M·2600 · E #33 H-2· 34761 o___. 

UPR-ZOO · E-75 NONE INDICATED H-2-44500 #7 M-2600·E #33 H· Z-34761 
-.J 
\0 
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207-8 Retent 8 9110166 - 1 SK-2 -21273 IJ - 73975 H-2 -2021 #2 H-2-34761 
en 
0 

207 -8 Retent 8 40599 -33 -CN 0 n 
207-8 Retent 8 692608 - 22 -CN ~ 

0. 
tt1 216 -8-2- 1 122440 -98 -CN I H-2-33119 H-2-56635 H-2-34761 H-2-44502 119 ~ ,_. 

216 -8-2-2 122440 -97-CN \J..) 

216 -8-2-3 122440 -94-CN 
H-2-33119 H-2-34761 M-2600 -E #24 M-2600 -E #34 H-2-44502 119 
H-2· 44502 119 M-2600 -E #27 H-2-34761 

n, 
n 
[ 

216-8 -63 122440 -99 -CN H-2 -33119 SK -2-21273 
n 

H-2-34761 H-2-33120 e 
2607 -E9 NONE INDICATED H-2 -44500 #5 IJ- 71192 t:, 
UPR-200 -E- 138 NONE INDICATED 
UPR-200 -E-32 NONE INDICATED 

H-2 -33119 H-2 -44500 #7 
H-2-33119 H-2-44501 #128 

..... 
I» 
~ 
5· 

OQ 
en 

o' ..... 
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"d 
n, ..... 
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n, 

C: 
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200 Area Const NONE I NO I CA TEO H-2-44500 #6 (/) 
(1) 

216·8 · 12 122440-65-CN H-2-43029 H-2-43027 H-2-34524 H-2-43046 H-2-44502 #22 H-2-60330 SK -2-1 9674 ~ n 
216-8 -55 122440-64-CN H-2-60330 H-2-60331 H-2· 44502 #24 SK-2-79674 H-2-60332 .... 

(1) 
0. 

to 216·8·62 122440· 66-CN H-2-34524 H-2-34525 H-2 -44502 #22 
I - 216·8·62 692608·21-CN +>, 

216-8-64 122440-63-CN H-2 -71208 H-2-34761 H-2 -37859 SK -2·43917 

241-ER-151 NONE I NO I CAT ED H-2-71670 H-2 · 2537 H-2 -43036 H-2-43046 H-2-44502 #22 H-2338 #47 

..., 
(1) 
n g 
[ 

241 -ER-311 NONE I NO I CA TEO H-2 -71670 H-2 -44502 #22 H-2 -2537 H-2-43036 t:l 
UN-200-E-64 NONE INDICATED H-2-44500 #6 

UPR-200 -E-84 NONE INDICATED H-2-44501 #86 

... 
I» 
~ 
5· 

OQ 
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tn 

~ 
0.. 

218 -E-2 122440 -59,60 - CN H-2-24 79 H-2-5553 4 H- 2-31 269 H-2-34761 H-2-36442 (/) 

218 -E-2A 122440-61 -CN H-2-55534 H-2-31269 H-2-36442 H-2-34761 H-2-2479 
Cl> 

Cb 
218-E-4 122440 · 62-CN H-2 · 55534 H-2-31269 H-2-34761 H-2600 -E #28 n ..... 

Cl) 

trl 218 -E· S 122440 -59,60 -CN H-2-55534 H-2·34761 H-2· 36442 H-2· 31269 H-2600 -E #28 H-2·2479 
I 218-E · SA 122440-59,60-CN H-2-55534 H-2-43761 H-2 -31269 H-2-44501 #119 H-2600-E #28 H-2-2479 ..... 

Vl 
218 -E-9 122440-59 , 60 -CN H-2· 2479 H-2 -34761 H-2-55534 H-2600-E #28 H-2-31269 
UN · 200 -E · 112 NONE I NO I CA TED H-2-55534 H-2-44500 #6 

0.. 

--3 
Cl) 
n 
[ 
n 

UN · 200 · E· 61 NONE INDICATED H-2 -55534 H-2· 44500 #6 e:.. 
UN -200 -E-95 NONE INDICATED H-2-55534 H-2600 -E #28 H-2-34761 t1 

-; 
I» 
~ s· 

(JQ 
tn 

o' 
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------ ---- -- - -- ---- ----- --- ----- ----------
216 · 8·3 122440·8 -CN H· 6· B29 

- - - --- . - . --- ---- -- - -- - - -------- - ------- - ----- ------ - - - --- - - - ------ ------ - - ---------- --------- -------
H-2· 2431 H· 6· 989 51( · 2· 4996 H· 2· 2936 H· 6· 418 H· 6· 4B5 H· 6· 706 #3 

~ 
0.. 

216 · 8· 3· 1 122440· 213-CN H-2· 44500 #4 (/) 
Cl> 

216·8 · 3·2 122440·210- CN H-2· 44500 #4 H-2 · 34761 H-2· 56635 H· 2600·E #26 ~ 
('") 

216·8 · 3-3 122440· 9-CN H-2· 44500 #4 
tp 216 · B· 3A 122440· 7-CN H· 6· B29 ..... 

H· 6· B29 O'I 216·8 · 38 NONE I ND I CA TED 

H· 6· 707 #2 , 3 H· 2· 2429 
H·6 · 706 #3 H-6· 418 H-6-485 
H-6· 706 #3 H· 6· 418 H·6 · 4B5 

~ 
0. 

"'"1 
Cl> 
('") 

216 · 8· 3C NONE INDICATED H· 6· B29 H-6· 5309 H-6· 706 #3 H· 6· 418 H·6 · 4B5 [ 
216 · E· 25 NONE INDICATED NONE I ND I CA TED ('") 

~ 
UN · 200 · E· 14 NONE INDICATED H-2·44500 #4 t:, 
UN · 200 · E· 92 NONE INDICATED H-2 · 44500 #4 '"1 

p) 

UPR · 200·E · 34 NONE INDICATED H-2·44500 #4 
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Rev . 00 

NOTES: The abbreviations in the location (LOC) column refer to the 
following technical or project libraries: 

TBS Technical Baseline Study Library located at the Ebasco 
Office in Richland, WA 

HC The Hart Crowser Library in Seattle - a duplicate copy is 
usually maintained in the Richland, WA office of Hart 
Crowser. 

BLVE The Hanford Project technical library in the Bellevue, WA 
office of Ebasco 

ETC Energy Resource Center library located in the 450 Hills 
offices of Westinghouse 

WIDS Waste Information Data System library, located in the 450 
Hills offices of Westinghouse, next to the Energy Resource 
Center library. This is not a lending ibrary. No 
documents may be removed from the library; however, 
arrangements have been made to obtain photocopies of needed 
documents . 

DEN The S Plant project files in the Denver Office of Ebasco 
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summary of Ebasco/Hart Crowser library holdings and requested documents 
as of: 11/15/91 

HUHB[R 

112 - so 

115 -84 

111 - 123 

11524 - 91 -068 

25320 · 91 · 048 

65462 - 80 - 035 

65462 -80 · 036 

65463 -80 - l26 

12410 · 85·022 

15 -695 

11 0394 · 2 

1? · £H · [V -004 

p1 . sA - 00l9P 

ARIHOIS (4) 

ARll - 2068 

ARll - ?I 55 

ARll-2190 

ARll-2213 

T Ill£ 

AH INVENTORY or CIIEHICAL \IASl[S AND DISPOSAL Sll[S Al IIANfORD 

CAD Fil[ OF BAS[HAP or 200 -UP-2 OP[RABL[ UNI! 

AUIHOR 

[HGLI Slt.H[RC[R 

COHP or RAD LIQ IIAS 1[ S DI SCIIARGED 10 GRND . AU IIIORS g. NUH8[RS VARY LAIi 

GEOLOGY-HYDROLOGY SUHHARY ROIIAY 

GROUNO - \IAl[R HAPS or 111[ IIAHfORD SIT[ S[PARAT IONS AR[A D[C 1981 SIIAIZ ,AHH[RHAN 

GROUNO -IIAl[R HAPS or 111[ IIANfORO SI I[ S[PARAI IONS AR[A .HIN[ 1988 SIIATZ , Hc [LROY 

GROUHOIIAT[R HAPS or IH[ HANFORD Sil[ S[PARATIOHS AR[A 

GROUHOIIAl[R HOHIIORING PLAN roR Ill[ 216 - S-I O 011(11 AHO POND 

IIAND ORAIIN [X[RPTS,"Z PLAN! [HLU[NIS" 

KASZA,SCIIAIZ 

IIIIC 

ANONYHOUS 

INIERIH CIIARAC RPRT, 200-AR[A LOII - L[V[l BURIAL GRNO 0(1 LEV HOH LASl , £1 AL 

INV[STIGATIONS ON TH[ SllBSllRfA([ DISPOSAL or IIASI[ [fflU[NIS AHO 1/ILSOH 

HA1£RIALS SIIIPH[HTS INIO /OIJI or Pf p 

OP[RAIING SP[CS FOR PFP . [11 - lRU SOLID IIASI£ DISPOSAL lllOHPSON 

RADIONUCLIDE DISTRIBUTIONS AROUND LOll · l[V[L IIASlE POHO ANO DllCH LAS! 

R[CIIARG[ [ST IHAl£S FOR 111[ HANFORD SI l[ 200 AR[AS PLAlfAIJ ROUISON , JOIINSOH 

R[GISIRATIOH or IIAHFORD Sill (LASS V UNO[RGROUHO IN.l[(llOH ll[LLS 00£ 

R[Y . or ltlST . [YIO[N([ or CARBON 1[1 O[P . 10 SOIL Al l PLANI .JOOII OefORO 

RINGOLD fRHAIN or PL[ISIO([H[ AG[ IN Ill[ IYP[ LOCAL. 11111 I[ BlllfFS N[IICOHB 

SOIL SURY[Y FOR BENION COllHIY ARlA . 1/ASIIINGIIJN IJOSA 

111£ US[ or G[OPIIYS g. G[O[ll[H 10 (OH[ IRH G[O INl[RPR[ IA! IONS BROIIN 

UP2All . llRI AND UP2PLUS . IIRl · BOR[IIOL[ OAIA FOR VADOS[ g. UHCONFIN[D ROIIAY (1111[) 

ll[LL LOCATION HAP FOR 200 -11[51 AREA 

UNPLANNED RELEASE REPORT ?7 ? 
UNPLANNED R[L[AS[ R[PORI 111 

UNPLANNED REL£AS£ R[PORI ??? 
UHO£RGROUN'D IN,J[Cl ION ll[LLS OLOIIAH 

NllH SIH or FLO\/ & !RAHS [ROH A lOll · llY[L SOL In 1151 BllR CiRHO 700 II KJIAI [fl . Lll . L[IIIS 

IHl[RHAL L[IIER. 9/10/80 . O[SC or IIA SI[ BIIRllO IH Sil[ 218 · 11 - 4B RO(Kll[lL 

INl[RHAL l[ll[R, 9/10/80 . D£5( or IIASI[ AIIRILIJ IN Sil[ 218·11 4B ROCKll[LL 

IHl£RHAL L£11£R . 12/9/BO. INCONSISlEHCl[S IN 218 · 11 · 4B Sil[ OAIA RIJCKll[LL 

IHINL L IR . 3/20/85. [HYIR SURY & (()NIRUI GRUIIP HOH R[P IOR 3/85 ROCt-11(1 L 

GROlJHOIIA 1£ R HAPS or 111£ HAN[ ORD S 11 [ ( 0[ C [ HB[ R I 9go) 1111[ 

QIJARl[RLY [NVIROHH[NIAL RAOIOLOCilCAI SIIRV£Y. 4111 QUARI[~ 1989 JUIIHSOH. lllJCKf [L 01 
RAOIOACl IV[ LIQUID IIASIES DIS(IIARf,[O ID f,ROIINO 200 AR[A OIJRING IJ AND[RSON 

RAO COHTAHINAIION IN llPR 10 CiROIINO lll!IIIN r.tt[H SIP AREA [ON£ 

HOISlUR[ HOV[H[Hl IN 111£ SOILS ON 111[ IIAllfORO RlSIRVAIION 

RAOIOACIIVL LIQUID 1/ASI[ DISPOSAi IACII 111[5 200 11[51 ARCA 

OUIOOOR RAD ZON[S IN lit[ 200 11£51 ARCA 

'IONIJCl 10[ DISIRIBUI ION IN 700 ARfA SLO IHCNI S 

II I HAXfl[LO 

BROIIH[I L [ I AL 

l l . L IINDGR[ N 

l l L IINOGR[N 

PUBOAl[ LOC 

19B4 

1991 

1991 

l9B8 

1988 

1989 

BLV[ 

BLVE 

BLV[ 

BLY[ 

BLYE 

BLY[ 

12/1988 HC.O[N 

1911 BLYE 

IS HAY 81 

198) Bl V[ 

1990 

1988 

1991 

1958 

1911 

1960 

IIC 

IIC 

BLV[ 

BLY[ 

BLV[ 

185 

TBS 

TBS 

01/1991 !BS 

1991 II[ 

1980 IIC 

1980 II[ 

l9BO llt: 

1980 IIC 

1990 

198g 

[I[ 

BLV[ 

BLV[ 

1914 Bl VE 

JO HAR 11 1110S 

1911 BIV[ , IIC 

31 AIIG ID !BS 

1110~ 

I BS. Ill~ 

R[HARKS 

NAOHI 

J[HN If [R 

NAOHI 

J[NHlf[R 

JENN I HR 

FILED 111111 \/IDS flllS 

F IL [D II I lit II IDS F I l £ S 

fll(D Ill Ill \/IDS FILES 

hanforot geo logy 

,l[HHI FER . NAOHI 

[DNlAltHO IN 1110 5 r II [S 

(lJHIAltHO IN UIO~ 1 111 5 



ARI! l/ 5 

"' ARlt-2151 Ill 
:5 ARll-2151 (3) 
8 
:::; ARlf -2151 (4) 
,0 

~ ARll - 2151 pl . 2 

< ARlt -2806 4 Qt r 

ARll-2983 

ARll -3088 

ARll -180 

ARII 190 

ARll -947 

ARll · CO-J69-4Q 

ARit -CO· 196 

ARll -10 -0121 

ARll · l 0- 0138 

ARIHA 0253 

ARll · Sl - 123 

SIIHHARY or RAD . SOL ID \/ASIC BURIALS IN 200 AR[AS DURING 1912 

RAOIOACIIVIIY IN llQ 1/ASI[ DISCIIARG£D FROH SCP fAr.ll lll[S 1972 

JO AHO[RSON 

J O ANO[RSON 

RADIOACIIV[ (OHIAHIHAIIOH IIH . RU[AS[S IIIIIIIN S[P AR[AS 10 1~72 If l HAXfl[IO 

SIIHHARY or RAOIOArl IV[ SOI ID IIASIE BIJRIALS IN Ill[ 200 AR[AS - 1972 AHO[RSOH 

RAD . l IQ 1/ASl[S orsrnARG[D 10 GROUND IN 200 ARFAS OIIRIHG 1913 .ID ANOfRSON 

SOIL HOISllJRf IRAHSPDRI IN ARIO Sil[ VAOOS[ lOH[S I SAACSOH [I Al 

A PR[IIHINARY SAF[IY ANAIYSIS or Ill[ BC CRIBS CONIROIL[O AR[A It L HAXFl[IO 

CIIRONOIOGICAI RECORD or SIGNlfl(ANI [V[HIS IN S[PARAIIONS OP[RAI · 

SPECIAL SIIJDY · POl£HIIAL COSI R[DIJCIIONS 

200 AR[A DISPOSAi 511£5 FOR RADIOACTIVE LIQUID IIA51£5 [ . F. CURR[N 

SIJHHARY or RAOIOA(IIV[ 50110 \/AST£ BURIAIS IN Ill[ 200 AR[AS - 1915 ANDERSON 

R[SIORAIION AHO SIABLIZAllON or 111[ R[OOX PONO 216 -S· 16 P J 1/JAl[R 

ltYDROGEOIOGY or Ill[ IIPP[RHOSI COHFIH[O AQtJlr[RS lltlO(RI YIHf, IIANrOR LEOG[Rl/000.0LJU 

1/[Sl . IIAH . CO (NVIR . SIJRV[ ILIANC[ ANH RPI - 200/600 AR[AS CY 88 1/[SIIHGIIOUS[ 

[IC,D[N 

9 APR 73 [IC.~IOS,TBS 

J APR 73 [IC , TBS 

197) 

ordered rrorn [IC 

have selected portions 

have selected portions 

HAOHI 

1974 IBS,1/IDS,D[N BHLEVU[ ALSO HAS THIS 

1914 Bl V[.IIC HAOHI, RICK 
JUL 1974 \/IDS CONIAIHEO IN ~IDS FILES 

185,11105,D[N 

185 

197~ IBS, OCH 

26 JUL 76 Ill OS, IIC 

I/IDS 

1916 

1988 

[IC 

£1( 

BLY£ , lfC 

OCH , IIC 

HAOHI 

COHl[IN£D IN \/IDS FILES 

127 thru 138 • NOi H[[D[D 

tank farm geol . 

ARII -Sl-12) · 201 SOIi HOISIUR[ IRANSPORI IH ARIO Sill VAOOS[ /ON[S BROIIH[ll . BA(K[R.ISAACSOH , BROI/N JUL 1975 II( 

ARtt-51 - 156 (l · l) [VAIIIAIION Of SCJNIILLAIIUN PROB[ PROfll[S 200 ARCA CRIB H. 1/[llS KR HUii.LAS!, PRICE IBS,D[H 

ARll · Sl - 156 V 1-3 [VAl or SCINllllAllON PROB[ PROfll[S FROH 200 AR[A (RIB HON 1/[LLS f[Clll , lA Sl,PRI([ 06/1977 H( 

BHll -49/SS-44 

(") 8Nlll · I IJ8 
J,,._ Blllll ·229B 

!IHI/I -8 -360 

OOIOIIIP0402 

111[ US[ or IIANrORO IIASl[ PONDS BY 1/Al[RfOlll ANO Olll[A BIRO S flllH[R,PRIC[ 

S£1((1 1/IR IBL (OHIOUR HAPS & ll[LL ltYOROGRArllS FOR IIANFORO 44 - 13 KIPP,HIIOO 

00[ -[II -D[U -05 -P [HVIRONH[NlAI StJRV[Y PR[I IHINARY REPORl IIANrORD,IIA AtJGUSI 1981 

00[ -Rl 

OU( -Rl-91-45 

DO[/[ IS -01 IJ 

DO[/RC -91 -03 

DO[/Rl-88-21 

DO[/Rl -88 -30 

D0£/Rl-91 -01 

DO£/Rl · 91 -03 

DOI/Rl · 91 -44 

DU[/RL -9104 

DOC/Rll -0164 

Ollll - 1135 

DUll - 1169 

DUtt - 1341 

DUii · i 390 

Dlllf-1452 

DUll-575 

Dlltt -995 

[GG - 10617 - 1062 

PRHIH ASSHNI/SII[ INSP[( ACI OH IHACIIV[ \ISi Sll[S Al IIANrORO 

lfANrORO 511[ BAS[LIN[ RISK ASS[SSH[HI H[ lt!DOOLOGY 

USOO[ 

00[ 

DRAFI [ 15 - DISP or IIANfORD DH lflGlfl[VEI , IRANStJRAHIC, & IANK 1151 USDO[ 

AHNIIAL R[PORl FOR RCRA GROIJNDIIAl(R HOHi IORINf, PROJ((IS Al lfANrORO 

IIANfORD Sil[ DANGEROUS \/AS![ PAR! A P[RHI I APPL ICAI ION 00[ · Rl 

IIANfORO 511£ 1/ASl[S HAHAfi[H[NI UNIIS R[PORl 

IIANfORO F[D FA( AGRHI & CONS[HI ORO QRIRI Y PROG REP fOR 1990 

ANNUAL R[PORl fOR RCRA GROIJNOIIAl[R HOHi IORIHG PRO.IECIS 1990 

O[SCR)Pl)OH or CODES & HOO[LS 10 B[ US[O IN RISK ASS[SSH[Hl 

lfAHfORO Sil! PASI PRACI IC£ INV[SI )GAi JOH SIRAl(GY 

Sil[ CHARA(l[RJZAIIOH PLAN . R[r REPOSITORY LOC , ltANfORO Sil[ 

DISPOSAL OF PROCESS 1/ASl[S rROH 224 BUILDING 

IIAIIOLIHG OF IIASl[S rROH 205 BUIIOIHG 

IIASI[ DISPOSAL FROH 224 BUILOIHG 

200 ARCA IIASI[ DISPOSAL 

200 ARCA 1/ASI[ DISPOSAL 

CRAH[R 

00[ 

00£ 

USDO[ 

00[/RL 

llSDO[ 

I. . SQUIR[S 

II .Q SHI Ill 

l SQUIRES 

J . A. LISI 

J .A. llSl 
S[PARAIIDH AHO R[COV[RY OF 49 CLIHIOH LABORAIORl[S \/AST[ DISPOSAL AHDNYHOUS 

1/ASl[ DISPOSAL •• BUILDING 224 J B. COLE 

AN AERIAL RADIOLOGICAL SIIRV[Y or lit[ IIAHfORD SI I[ g, SURROIJHDINGS 

191) 

1974 

04/1988 

HC,BLVE 

EiC 

11( 

TBS 

1BS,D£N 

1991 IIC , BLV[ 

HAR 1986 IIC 

1991 D[N 

1988 11( 

1981 II( 

1991 II( 

FEB 1991 JBS 

09/1991 IIC 

08/1991 II( 

01/1988 II( 

22 HAY 44 IBS 

23 HAY 44 TBS 

5 JUN 44 IBS 

5 JUN 44 IBS 

9 JUN 44 TBS 

4 DEC 43 IBS 

9 HAY 44 TBS 

TBS 

IIAV[ V. I HE£0 2 AHO ) 

GERRY. 11£ IIAV[ VOL . 2 & 3 

ordered from [IC 
HAOHI 

reviewed· no copy 
J[NHJF£R 

FIL[D 111111 ijJOS rJl[S 

LIR ONLY R[F PHL-6456 

OHL Y IIAV[ PORT IONS or 00( 

S[l[(l[0 PARIS IN \/JDS Fl 

HAOHI 

RICK 

HOT AVAIL . fOR PIJOl IC RfL 

HOT AVAIL . FOR PUBLIC REL 

HOT AVAIL. fOR PllBIIC REL 

NOi AVAIL . FOR PUBLIC R[L 

HOT AVAIL . FOR PUBIIC REL 

HOT AVAIL . FOR PUBLIC REL 

NOi AVAIL . FDR PUBLIC R[L 



[rA/540/4 -89/05 

[PA/540/G -87/00J OAIA QllALIIY OBJ[CIJV[S FOR REHEDIAL R[ SPON S[ ACIIVlll[ S 
"' c5 [ROA - 15)8 \/A ST[ HAHAG[H[HI OP[RATIONS . IIANFORO R[ S[RVAIION, 2 VOL 
8 
..... 
~ 

"' 8 
~ 

FDH - l - 200 - 00002 241 - AH IAHK fARH fACILlll[S O[ SC RIPII ON HAN llAL 

H[ttr - 45 

II[\/ - 7096 -0[l 

HHU - OOOJ 

HANFORD [HGIH[[R I/OAKS HONGIILY R[PORI · · JIIN[ 1941 

SOIL SURV[Y, B[HIOH COUNTY AR[A, IIASHINGIOH 

£ PA 

U S [ROA 

OR GRO Ill 

AHONYHOUS 

USDDA 

[IC 

1987 IIC 

O(C 1975 I/IDS 

B NOV 82 JBS 

[1( 

IS JUL 47 JBS 

01 /1911 It( 

I ' fl 

R[Vl[V[O - NOi H[[D£ 0 

NAOHI 

INFO IN VIOS HARDflL[S 

reviewed - no copy 

management/acct . number, 

'IIRA - 947 ordered from [IC 

n 
I 

V, 

[1[ HRO·BIISA-0217P history & hydro 

11\1 - 17088 ltf[ UNO[RGROUHO DISPOSAL or LIQUID 1/AST[S Al Ill[ IIANFORO 1/0RKS , IIA BROIIH,RlJP[RI 1950 Bl V[.IIC 

1111 - 20195 

1111 - 20497 

1111-2 70)5 

11\1 - 31517 

1111 - )2978 

lf\J · 33305 

lf\J - 33306 

1111 - 33499 

1111 - ))962 

1111 -33979 

1111 - 34052 

H\1-)6781 

lf\J - 36840 

1111-)8288 

1111 - 415)5 

1111 · 4 2612 

11\1 -43121 

11\1 - 45058 

11\1 - 48916 

1111 - 51217 

II\/ · 5)218 

II\/ · 53599 

H\1 - 54636 

II\/ · 55176 

11\1 - 57830 

11\1-60601 

1111 · 60807 

1111 -6 I 780 

1111 - 66147 

1111 - 66289 

1111 -67 549 

1111 -67729 

( 1- 7?) 

1111 - 7- 5194 - 0[l 

1111 - ll 182 SIii 2 

1111 - 7 4 02 

RAO . COHl[HI or SIO,[D BISHUlll PIIOSPIIAI[ ISi CY[ \/AST[ SUP[RHAIA . R. £ BURH[S S FEB 51 JBS 
200 AREAS \/AST[ SlORAG[ ANALYSIS 11 . H. HOBl[Y 28 FEB 51 JBS 
CRIB IIASl[S FROH 221-T AHO 224 : I J . f . IIONSHAO II FEB SJ TBS 

AO SORPIOH or RAO . ISOIOP[S BY SOil rROH A BISHIIIII PIIOSPIIAI[ IIASI[ RIIOO£S. IIOI IZIHG[R, & Hcll[HRY I S[P 54 JBS 

IABUIAIIOH or RAOIOACTIV[ LIQUID \/AST[ 01sroSAl fACll lll[S IIV ClUK[Y 8 0(1 54 IBS , I/IDS 

JUS IIFICAIIOH FDR 1 PLANT r1R SI CYCL[ IIASI! SCAVENGING 

HAH UFACIURIHG O[PI RAO IHV[SIIGAIIOH 

1/A SI[ TANK SClt£0UllHG FOR 8 AHO l PLAlllS 

PRO POS[O COAIIHG R[HOVAl \/ASIC [XP[RIH!HIAL CRIB 

0 [ P{ IIR SON 

H l SIIORI 

0 [ . Pl l!RSOH 

R [ BURNS 

SCOP[ fOR SLUOG[ OISP . fAC . 221 - 1 20 CYC . 5 · 6/224 IIASl{S 241 - 1- Tr illegihle on docume nt 

AOOIIIOHAl IIASI[ SlORAG[ lAHKS O. [ PAl[RSOH 

UHCOHr (H[O UNO[RGROUHO RAO \/AST[ AHO CONIAHIHAI (OH IH 200 AR[AS KR It[ 10 

COBAll - 60 IH GROUNOIIAl[R S[PARAIIOHS PIAN! IIASI( SIR[AHS IIIOHAS [I Al 
IABUlAIIOH or RAOIOACIIV[ llQUIO 1/ASI[ DISPOSAi rAClllll[S 

REV or RAO LIQ \/AST[ DISP PRA( FDR IIAHrDRO S[PARAI IONS PlAHIS 

IIYDRAUll C CIIARAC l[R Is TICS or IIAHrDRO AQlll r[ RS 

CIIAHG[S IH 111£ HANFORD IIAl[R !ABU 1944 - 19 57 

IIV ClUK[Y 

Cl UK[Y , IIAH[ Y 

BIERSCll[HK 

BI [ASCII[ HK . He CO( I GA 
PROP[Rll[S or SOILS or Iii[ IIAHfORO PROJ[CI Hdl[NRY 

rtUCIUAIIONS or IIAHFORO 1/Al[R l[V[lS Bl[RSCll[HK 

SUHHARY or [HV(ROH COHIAHIHAIION IHCIO[HIS P IIAHrORO 1952 - 1957 SllBY , SOLOAI 

IHO[X or CPO CRIB BLDG HUI-IB[R O[SIGHS or (PO RAO l IQ \/AST[ SI l[S { oouo 

ISOlAllOH or ABANDON or O[Pl[Al[O \/AST[ DISPOSAL Sll[S 

AQUIF[R CIIARACIERISI ICS AHO GROIJHIJIIAIIR HOV!HfHI Al IIAHfORO 
RC lABASIHSKI 

BI {RUii HK 
UIICOHrtH[O IINO[RGROUHO RAOIOACIIV[ 1/ASI[ (llHIAHIHAIIUH IH 200 AR[ 8/\IORIOG[ 

SIJBSURr A([ G[OlOGY or 111[ IIAHFDRO S{ PARfd I ON ARI AS BROIIH 

IHV[NIORY or RAD LIQ IIAS1£ ID CiRIIO . IN Ill[ 200 A~lAS 1945 - 1959 BROIIH,HcCOHIGA 
AH (NIRO IO Ill[ SlJRfAC[ or 111[ RINGOLD fORHAI ION Bl N[AIII IIAHr•RO BROIIN 

AH [OllAH D!POSll B[H[Alll 111[ 200 \/[SI ARCA 

G{OLOGY llHO{Rl YIHG Tlf[ 200-AR[A IAHK rARHS 

IIAHFDRO [HGIH{[R IIORKS HONllll.Y R{PORI SlPl[HB[R 1946 

IAHK FARH 241 - ll PLOT PLAN 

' f)G{ l[V[l or H[!Al 1/ASI[ IANr.S . IOI l, 10 2 - 1, ANO IOJ I 

BROIIH 

BROIIH 

AHOHYHOUS 

ORAi/iNG 

R A · ciR[ N 

22 OCT 54 TBS 

15 HOV 54 Ill OS 

9 0[ C 54 TBS 

12 HAY 55 TBS 

17 JUN 55 TBS 

25 JIil 55 TBS 

II JAN 56 IBS , O[H 

1956 BLV{ . It( 

10 HAY ss r1c. 11ros 

IIC , O(H 

1951 BlV[.11( 

BlV[ ,IIC 

1957 Bl V!. IIC 

19 57 IIC,BLV[ 

0 I /1958 IIC , O[H 

22 OCT 59 [lC,IIIOS 

14 HOV SB IBS.IIIOS 

1959 11( 

I 959 II( 

1959 BLV[ , II( 

07/1960 II( . OfN 

I AUG 60 11( 

1960 01 V[ , IIC 

22 0[( 60 IB S.OIH 

16 0(1 46 I BS 

11105 

28 All(· 4 7 I AS 

HOT AVAIL . FOR PUBl I( RH 

NOi AVAIL. FOR PUBLIC RH 

NOi AVAIL . FOR PUBLIC R[l 

[IC COULD HOT LOCAi[ 

HO! AVAIL . FOR PUB LIC R[L 

[IC COULD HOT LOCA I [ 

NOi AVAIL FO R PUB LIC RCl 

C l ASSIFl[ O 

NOi AVAi L. FOR PUBLIC R[l 

NOi AVAIL . FOR PUBLIC R[l 

HOT AVAIL . FOR PUBL I( RCl 

NOi AVAIL . FOR PUBLIC REL 

signed ou t by O De f o rd 

J[tlH Ir [ R 

s i gned out by O De f o rd 

,J[ HH I r[R 

,JIHHlf[R 

.JENNI HR 

I Hr O I H II Ill S IIA R ll I I I I \ 

Hor AVAIi f OR PI II II I( 



1111 1115 

1111 - 1116 

It\/ · BJ 118 

11\1-9671 

ISD -656 

O!IIRHIH Of SLUOG[ O[PIIIS ,,, ,~s 241 I ) hi & 241 - 1-201 & (lll ( K r C. RIIO[ll \ 

SlllllGI l(V(l Of H[lAL IIASII IAH KS 101 - 1. 102· 1. AHO IOJ · l P C, RIIOO[ 5 

200 ARIA S DI SPOSAL Sll[S fROH RAO 1 1011 10 IIAS l[ S £ PON O 

IINO!R GROIINO IIASl[ DISPOSAi Al ll ~Nr OR O llllRKS . INl!RIH R[ PORl -20011 RI RR OIIN . IIG RIIP[Rl 

PRO.lf(l PROPOSAL \/AS![ DI SPOS AL CRIB 216 -1 -36 I SOCII[ H 

ISO - SA - JI \/A ST[ DISPOSAL IHIO Ill[ GROIIIIO Al IIAHfORO SJ BEARD . Ill GOOfR[Y 

In spection Rpt RIIIRIO fAClllll[S INSPECTION RfPllRl 

Kll - 124523 GROIIH DIIAl[R AHO IH[ BA SAi IS IN 111£ l'A Sro BASIN R [ BROIIN 

s 1Rour OSD· Z- 184 -00010 OPIRAIING SP[ClflCAIIOHS fOR 241 - l IIA SII fAf.11 IIY 

PfD - l-180 -00006 PllllOHIIIH flHISIIING PIAHI Cll[HICAL S[ll[R flOII Sll[[l l UST 

PHL-2724 

PHI - 3212 

PNl -3504 

PNI -4622 

PNl-4/JJ 

PNL - 5275 

PHl - 5428 

PHl - 5506 

PHL -5895 

PHL - 6120 

PHL-6313 

(') PHl - 631 5- I 
er, PNL -6328 

V[Rl ICAL CONIAHIHAI IOH IH Ill[ IIHCOHf IH[O f,ROIINDIIAl£R Al IIAHfORO 

RAl'IORS OH Ill[ HAHfORO Sil[ & H[ARBY ARIA S or S . ([NJRAL IIASII . 

[AIAIOli Of BOR[ltOL[ G[OPIIYSICS OH 111£ IIAHfORO SIi[ 1958 - 1980 

Cl IHAlOIOGlCAL SUHHARY fOR Jiff IIAIHORO AA[A 

RAlllOHIICL ID[ HIGRAIIOH IH GRllllHUIIAl[R 

[[)DY £ I Al 

f lllH[R . £1 Al 

BIAIR . IAII . LINOB[RG 

SlUN[.[l Al 

ROHCRISON, 1051[,ABEL 

[NVIRONH[HlAL CIIARACl[RIZAI ION Of 1110 POlEHl IAI lOCAIIONS fOR H[I/ 1/AISUH ll Al 

UHSAILJRAl[O 1/AJ[R HOii Al 11([ IIAHfORO SIi[ . R[Vl[II or lllERAILJR[ G[[ , ll[Ll[R 

IIAHI ORO S II [ \IA I[ R I ABLC CIIAHG[ S 19 '.> 0 lltRUIIGII 1980 ZIHH[RHAN [l Al 

ll[ll Hll/R~ & HSRHHI SCIIEO fOR HOH 1/ l R- lVL UIAHG[ UHD[R SCP AR[AS LA ST. Cl Al 

£ NV I ROHH[ HI Al HOH II OR I NG Al IIANfORO fOR 1986 PHL 

AH [VALUATION or AQUIFER INl[R(OHHUNl(AllOH B[lll[[H lit[ UN(OHflH[ J[H S[N 

ltAHfORO S II [ GROUHOIIA I[ R HOH II OR I HG f OR APR I l IIIROIIGII J lllt[ 1981 

[SI IHAl ION or GROUNO -IIAICR lRAV[I I IH[ Al Ill[ IIAHfORO SI I[ 

RlfllARG[ Al llll IIAHrORO SI ll : SIAIUS Rll 'ORI 

IHAl:IIV[ I/ASH Sll£S Al ltAHfORO 

[VANS [I Al 

fR[SIH [Y , GRAIIAH 

Glf 

Sl[HH[R , el al 

B 0(1 41 IB S HOI AVAIL . fDR PU8l IC All 

8 OC T 47 JBS HOT AVAIL . FOR PUBLI C RH 

31 JUL 64 TBS,IIIDS.DEH 

3 HAY 48 BLV[. IBS,IIC NADHI 

6 HB 67 TBS 

18 J UL 84 
DCC 1986 

IBS , 0£H 

TBS 

JBS 

NAOHI 

NAOHI 

1978 BLV[.IIC RICK 
05/l9Bl IIC,O[H 

03/19Bl IIC RICK 
06/1987 IC . OEN 

1982 BL V[. IIC 

1984 

1985 

1986 

08/1990 

1987 

1987 

19B8 

1988 

1981 

1988 

RICK 

RICK PNL -6403 

PH L- 6456 

PHl -6456 VOL 

PHL -6464 

llAlARO RAHKIHG SYSl£H [VALUAI ION or C[RCLA INACI IV[ 1/ASI[ SI 1£S SllHH[R, CRAH[R, lll GLEY. J[TI[ 1988 

BLV[ , IIC 

Bl V[. IIC 

Bl V[ , IIC 

IIC. OCH . 

BLV[ , HC 

BLV£ . HC 

BlV[ , IIC 

BLV[.IIC 

Bl V[. llC 

llC 

D[H , llC 

BLV[ , IIC 

IIC 

llC , OEN 

BL V[.IIC 

BLV[ , IIC 

11( 

NAOHI 

PHI -6488 

PHL -6134 

PHL -6820 

PHt -6825 

PHl-6907 

PNL - 6964 

PNl - 6992 

PHl-7102 

PHL·/215 

PHL - 7346 

PNL - 7396 

PHI · 74 7 l 

PHl - 1512 

PHL - 7 600 ( 2) 

PHL - 7660 

PNI - HA - 558 

[ HV I ROflH[ HI Al HON II OR I HG A I IIANf ORO f OR 198 7 PH L 

(IIARA(ICRIZAIION or UHSAIURAICO IIYORAIJI IC COHO . Al llANfORD Sil[ RO(KIIOIO . FAYER . G[[ 

R[V or 11151 DAIA OH RAO (ONl[Nl Of SOIL SAHPL[S COUI llANfORO Sil[ PRIC[ 

IIYOROG£0LOGY or Tit[ 200 AR[AS LOll - l[V[l BIIRIAL GRO UND VOL . 1- 4 LAS! [I Al . 

IIANrDRO Sil[ [NVIROHH[HIAL R[PORI fOR CAL[NOAR Y[AR 1988 JAQUISll , BRYC[ 

llANrORO 1/CllS 1989 HcGIIAH 

A IIISIORY or HAJOR HANFORD OP[RAIIOtlS INVOI VING RAO . HA1£RIALS BAll lHG[R , llAll 

IR[NOS IH RAOIOHUCLIO[ COIIC[HIRAIIOHS fOR S[L[CT[O 1/ILDLIH 71 -88 £B[RllAROl, CAOll[ll,PRIC[ 

A O(HO or Ill[ APPLIC or IHPL[HNIG [NIIANCO R[H ACI PRIORIIY SYS 

HAIIIRAL GROIIHOI/Al[R R[CIIARG[ ANO IIAl[R BALANCE Al llAHfORO SI I[ 

llANfORO SI I[ [HVIRONH[N!Al R[ PURI FOR CAllHD[R YlAR 1985 

llANfORO Sil[ GROIJHO \/AHR SIJRVEILI.ANC[ roR 1989 

l/ll[LAH , £1 Al 

ROC KIIOI O. r A Y[ R. G[[ , KAHY I 0 

[VANS , BRYC[,K[HH[R 

Cl lHAlOlOGICAL SIJHHARY or \/IND & l[HP DATA fOR lfl[ IIANfORO H[l\lOR GlANll , [l Al 

SIHf,l! - 511£11 TANK COHSlllll[NJ RAN KINGS roR US[ IH PR[P 1/ASI[ PLAN OROPPO JR . • £1 Al 

PHI ANNUAL R[PORI FOR 1990 10 Ill[ OU[ Offl([ or [H[RGY R[S[ARCII PNL SJArr 

(OHPILTH or DATA 10 [SI GIi HIGRIH POJNIL FOR COHSIIIU[HIS IN llQ AH[S. S[RH[ 

llANrDRO GRHOIIIR DATABASE HtlC,HNJ GIJIO[ 1990 . R[V £XIST COHO/ANAL R 

PHL · HA-588 (l - 4) R(SUIIRC[ BOOK - DISPDSIIIOH or R[JIR[D COHIAHIHAl[O fA[ Iii llANfORO K H IIARHOH, £1 Al 

PHL · HA -88 ' 11115 OOC.UH(Hl HAY llAV[ BflH R[HllHBfR[O ' ' ' • 

1988 

1989 

l l/ 1988 

19B9 

1989 

06/1989 

1989 

1989 

IIC 

Bl V[. IIC 

12/1989 It( 

1990 DCH , IIC 

185 

1990 11( 

09/1990 11(. 0[ H 

06/1991 11( 

IIC .D[H 

1991 II( 

1990 II( 

AUG 1975 £1( . 11105 

RICK 

RICK 

RICK 

HAOHI 

RICK 

RICK 

JENN I FER . NAOHI 

RICK 

da l aha se ma nual 

ordere d fr om [ IC 

:,:, to 
r~ t5 

I 

00 
00 ...... 

--..J 
'-0 



PHl - SA· 1111 

RIIO - S T - 17 

RII0 -811 - SA - 563A 

RIIO - BIII-C-0069 

RIIO - B111 - l0 - 20 

RIIO -BIII-SA-016IA 

RIIO - B111-ST-5 

RIIO-B110-SA-0179 

I RAHS PORT OF RAO I OHUCll 0[ S T IIROIIGII IINSA llJRA T £0 SAHOY SO ll S G[[. CAHPB[ll · 

DIST OF PllJIONIIM I AH[RICIUH B[H[Alll 216 - Z- IA CRIB : A STATUS R£P PRIC[.[T Al 

QUAR[RHARY STRATIGRAPIIY or lit[ PASCO BASIN AR[A, SOUTII-C[NT . 1/ASII BJORNSTAO,F[Cltl, TAllHAH 

PR[LIHIHARY O[SCRIPIIOH or HYOROlOGIC Cl~RACT[RISTICS & IRAHSPORT O[JU,F[CIIT 

HYOROLOGIC STUDIES 1/ITIIIH COlUHBIA PLAl[AU , 1/ASIIIHGTOH G[ PIIAR T, ARN[ II. BACA. L £0HHAR I 

RIIO -C0 - 1048 CURR[HT STATUS OF OUIOOOR RAO AR[AS IH 111£ 200 AR[AS R l HOR TOH 

lU RIIO - C0 - 1078 SOlUI£ TRANSPORT FOR RAO IIASI£ TIIROlJGII Ill[ YAOOS£ ZOH[ 

RIIO-C0 - 27-JQ 

RIIO-C0-613 

RIIO -C0 - 673 

RIIO -C0 - 78 

RIIO-C0-798 

RIIO - CD - 827 

RIIO - IIS-[Y -9 

RIIO · IIS-SA - l9P 

SUHHARY or IIADIOACIIY[ SOllD I/ASH BURIALS IN Ill[ 200 AR[AS - 1911 AHD[RSOH, PORlHBA 

200 AR[A IIASI[ Sll[S, 3 YOllJH[S 

IIAHDBOOK - 200 AR[A I/AS I[ SI I[ S 

ASS[SSH[HI or flAHFORO BIIRIAl GROUNDS AHO IHl[RIH IRII SIORAG[ 

H L HAXll[l l 

HAXrt [LO 

BROIIN. G[IG[°R . I SMf.SON 

CURRENT STAIUS or 200 AR[A POHOS H[ IHIIAROI .rROSl[NSllN 

YOl or COH1AHINA1[0 SOil IN lOHGl[RH IRIJ IIA SI[ Sll[S Al IIAHFORO HA H[LSON 

[XIRAPOlAllOH or R[SUllS rROH TH( 216 - B· S R[V[RS[ llfll SIIJUY AG LAIi , AH LU 

RAD 01ST AROUND A lOII l[Y[l RAO I/AST[ DISPOSAL POND AHO DI ICII G V LAST 
RIIO - IIS - SR -84 -3 4 RAO . LIQ . IIAS1£S OISCIIARG[O ID GROlJHO IH Ill( 200 AR[AS DURING 84 AI.DRICII. R C. 

RIIO - IIS - SR -85 - IJP ROC Kll[ll IIAHFORD OP[RAIIDNS [HYIRDHH[NIAL SI/RV[ILLAHC[ RPI - 1985 [LOlR .COHKLIN .BR [KK[ ,[ G[Rl. 

RIIO - IIS - SR -86 - IJP ROC Kll[LL HANFORD OP[RAIIONS [HVIROHH[HIAL SIIRV[lllAHC[ RPI - 1986 [LD[R,[G[Rl ,JOIIH SOH . OSBORH[ 

n RIIO - IIS - ST-10 

..'.J RIIO - lD - llt 

HISIORl(Al 1 IHCl lN[S or IIANrORO OP£RAI IUHS BRAHSOH 

[XISIING DATA roR Ill[ 216 - Z LIQUID I/AST[ 511[5 011[ HS 

RIIO - LD - 42 LONG l[RH HANAG[H[Nl or LOIi l(Y[l 1/A Sl[S 1[(11 O[V PROG PLAN II A BURY , C II HANRY 

RII0 -10-11 SIRAIIGRAPIIY or 111[ LAI[ C[HOZOIC SIDIH[NIS 21fi · A (RIB fArll 11115 

RIIO - lD - 78 - 24 - 40 SIJHHARY or RADIOACIIY[ SOLID I/AST[ BllRIAIS IH Ill[ 200 AR[AS - 19/B AHO[RSOH,POR[HBA 

RIIO - lD -80 -24·40 SUHHARY or RADIOACTIVE Sotto 1/ASI[ BIIRIALS IH Ill[ 200 AR[AS · 19BO AHO[RSON,POR[HBA 

RIIO - ID -81-24 - 40 SIIHHARY Of RAOIOACTIV[ SOLID IIASI[ lllJRIALS IN Iii[ 200 ARlAS - 1981 AtllJlRSOH , POREHBA , Hcf. AHN 
RIIO · R[-[Y · 81P PR[llH DCSIGNATION /LIQIIID \/ASH OISCIIR!i[ 10 GRllllHO IN 700 ARCA HYCKI,& JIIHGGlllSf.11 

RIIO - R[-SR -24P R[SULIS or Ill[ S[PAIAIIONS AREA GROIIHO · I/Al[R HOHIIIIRING 1986 lAll , SfRKOIISKl,SCIIAIZ 

RIIO -R[ - SR -8694 Q SIJHHARY Of RAOIOACIIV[ SOL ID IIASII BIIRIAI S IN Ill[ 200 AR[AS · 19B6 AHO[R SOH ,POR[HOA . HcC AHH 

RIIO · R[ - SR - B1 · 24P R[SIJtlS OF S[PARAIIOHS AR[A GROIIUO -IIAIIR HllllllOR . H[ 11/llR~ fOR BJ A.G. IA\/ AHO RH . All [H 

RIIO - R£Sl -0012P 

RIIO -SA-131 

RIIO -SA-224 

RIIO · SR-23 

RIIO· SI -21 

RIIO - Sl - 23 

RII0 -51-31 

RIIO · Sl - 47 

Reference list 

SD -00 - H-OOI 

SO-R[ - AR -003 

SO · R[ -RPS -001 

SO · SQA IV -70007° 

TRANS OISTRIBllTION BCH[Alll A R[IIR!O II G OISPUSAI IArll ITY 

f 1£10 SIIIDY or PllJIONIUH IRANSPORI IN Ill[ YAIJOS[ ZOH[ 

GEOLOGY or 111[ S[PARAT ION AR[AS 

KASP£R. [ I Al 

KASI'! R 

!All HAN [ 1 Al 
R[PORI OH PlUIOHlllH HININ!i Af.1 IVll l[S Al 716 - Z-9 £HUIIS£0 IR[Nf:11 llJIJOIIIS[ 

G[OIOGY or 111[ S[PARAIIOHS AR[AS , IIAHIORO Sil[, S C[IIIRAI 1/ASII IAIIHAH , f[Clll , HARRAll , IASI 
216 -8-S R[V[RS[ llrtl CIIARA(l[RIZAI ION SIIIUY 

IIYOROIOGY or 111[ S[PARAI IONS ARIA 

TANK FARH R[F[R[NC[ LISI 

R[IIR[O rACltlll[S CAl[GORY llSIING 

SH 1111 

GRAIIAH 

!AH~ rARH HAHAli[R 

IIANFORD GENERIC R[H[DIAl INY[Sl lfiAI ION/r[ASIBll I lY SIIIDY I/ORK Pl N CRAH[R 

ANHIJAI SIABll lZAIIOH PROGR£SS R[Vl!II AHO SIAIIIS REPORT - fY 1981 J . A. VINl[RIIAI ll[R 

~ [NVIRotlft[HlAI RAOIOI OlilCAI SIIRV[Y SIHIHARY IIIR .1111 Y l !lllP. osn,· 'flllH ~ll~ 

I 1 1 1 

08/1979 He.DEN 

02/1979 

1987 

1979 

1979 

IIC 

BLYE 

ETC 

Bl VE. HC 

ETC 

IIC 

ETC 

AIIG 1980 TBS. Ill OS 

09/1980 HC. DEN 

1978 IIC 

I APR 79 I/IDS 

1979 

1911 

IIC 

IIC 

NOV 1979 lBS,IIIDS , D[N 

FEB 1980 TBS ,1/IDS , D[N 

!BS 

HAOHl,RICK,OAN - URGENT 

REYl[l/[0 - HOT N[[DCO 

'g!ophys I cs 

historical 

HAOHI 
INFO IN I/IDS HAROrll[S 

IHFORHAIIOH IN I/IDS FILES 

03/1983 IBS.O[N.IIC R[C rROH £BA SCO 11/1/91 
1984 

1986 

1987 

1987 

1981 

1979 

1981 

19B2 

l9BI 

1!181 

JlJl 1984 

197 9 

11 / 198 1 

1919 

' 1978 

06/1979 

198 0 

1981 

1991 

Ol/19BB 

JD NOV 81 

l!lRA 

om . 10s 
BLV[ ,IIC 

BlY[ ,IIC 

IIC 

1110S ,IIC 

IBS-

1 BS , ll[ H 

IIC 

IIC 

IIC 

BlV[.IIC 

11( 

Ill . 11105 

[IC 

IIC 

If( 

BLY[ 

IIC 

11( 

IIC 

HIV[ , IIC 

TB S 

JBS 

11( . 01 H 

11105 

Ill . Ill VI 

NAOHI 

NAOHI 

NAOHI 

NAOHI 

HAOHI 

reviewed no copy 

hydrogeology 

NAOHI . Rl (K . OAH - IIRr,1111 

e•p I no r,11 con 

INfO IN 1110 5 IIARlll 11 I \ 



~ll 1/H (R -009 

~ SO · IIH · ll -302 

8 SOR·(R·ll -0003 
.... 
~ IICRl · 53953 
"' ~ lJNHIIHB[RfD 

llNNIIHB[ RED 

UNNIJHB[R[D 

UNNllHB[R[D 

IINNUHB[ RED 

IIHHIIHB[RED 

UNNUHB[R£0 

UNNUHB[R[O 

UHNUHB[R[D 

UHNUHB[R[D 

UHNUHB[R[O 

UNPUBLI SltCD 

UNPUBL ISll[O 

IJHPUBLISIICO 

UNPUBLISll[O 

lJHPUBLISIICO 

IJHPUBL I Slt£0 

(') UNPUBLISll[O 
I 

00 IJNPUBL I Slt[O 

UNPIJBL I SIICD 

UHPUBLI SIICD 

lJNP118L I SIi[ 0 

IIHPIIBL I SIi[ D 

UNPIIBL I SIIED 

UNPIIBL I Slt[O 

UNPUBLISll[O 

UHPU8L I SIi[ D 

IINPIIBL I SIi[ D 

UNrU8LI SltED 

CON SI DIS CRIIIRIA · Rll'IAI Ol ~P IA( II IOR 216 -S 19P INfllllH J A. 1/lltl(RIIAIO[R 

ltAHIORO IIASIE JANK SLUICING IIISIOAY 

BASIi IN[ PIIBI IC ll[AL IH ASS roR ([RCLA IUV[ Sl Al LI NL I IV[RHOR[ LAYIOH/DANIILS/ISll[RIIOOD 

BIOIOG ASS[SSHI FOR CIIARAC ACT . Of 111[ 100 .2 00 . & 300 OP[R IJNIIS r11ZH£R . \/CISS 

G[OIOCiY OF Ill[ 200 \/[SI AREA L INOS[Y 

G£DPIIYSICAI & SURrAC£ GEDPIIYSICS UAIA PACKAri[ roR U· PLANl 

PA[LIHINARY SUHHARY R[PORl or TH[ O[r[NS[ PROOU(IION fACILlll[S 

RADIOLOGICAL ll)SIORY or Ill[ PURCX rACILIIY 1955 10 1989 

RHCR[HC[ LISI - · [N[RCiY R[SOIJRC[ C[Nl[R IIDLDINf,S 

R[TIR£D rACILITl[S QUARTERLY IHSP[CIIOH REPORT 2ND ORI FYB2 

PNL 

USDO[ 

IIDDCi[ S 

[RC 

IIAS1£ JNrORHAI ION DATA SYSHH. AH AUIOHAl[O HCiHI IHrORHAI IOH SYS \/IDS 

\/ASH INrORHAIIOH DATABASE SYSl[H Bl Bl IOGRAPIH 

\/[LL COHPL[TIOH LOGS - S(L(CT£D Z·PLAHI llflLS 

11111 I[ PAP[R, LCAD IH 218 · \/ - 5 BIIRIAL GROUND 

ALIASES HAS HR LISI, UHPUBLISIIED PAP[R OBIAIH£0 FROH \/IDS 

HAHCY IIOHAN 

PHl 

ROCK\/El L 

AHOHYHOUS 

DRArl 200 - AR[A SANITARY 1/ASI[ DISP SYS , SIIRVIY & INl£RIH SDLIJIIOHS 80VAY NORlllll[Sl 

[XPLAHAI IOH or 111[ UH / UPR HOH(N(LAIIJR( ocr IH[O BY 1/IOS 

ll[Al 111 PHYSICS Sil[ HOHIIORINC, LISI 

NANCY IIUHAN 

lt[AL lit PIIYSICS 

IHAl Ill PIIYSICS Sil£ HONIIORINCi l 151 ll[ALllt PIIYSICS 

11151 . OV[RVI[\/ or \/ASHS OISP . 10 SOIL COLUMN AUD IANKS Al IIANFOR HICll[l[ G£R8[R 

IIISIORICAL IINPLANN£0 R[L[AS[ fll[ 

HISIORY or IIAHrORD OP[RAIIONS 

IH1£RHAl Ll11£R (1974) HAZARDS RCVl(II - l -8 10 IO!l · TX IRANSHR 

IHIIRHAl H[HO INFO 10 SIIPPORI Pf P PARI A APPL ICAI IOH 

[NVIROHH[HIAL PRDl[CIIDH 

HICll[l[ G[RB[R 

RAAB. SHllll[RS 

RODG[RS 

L[ll[R II/ AIIACIIH[HIS P. £ . G[RION, DO[ - - ltANfORD IIASI[ IANKS R. J. Bliss 

HANIIAllAN PROJ[CI CDNSIRUCIION AND IIISIORIC SIRlJCTUR[S Al 111[ IIAH HICll[L[ G[R8[R 

RCF[R[HC( LISI -- JANK rARH CIIARACl[RIZAlON DAlABAS[ IANK rARH HANAG[R 

SIPI IC TANK LIST . SCPHHB[R 1991 

SPCCIAL R[PORl · "LOSl" IIASI[ 511£5 Al HANFORD (200 & 600 AR[AS) 

SYNOPTIC (IIRONOLOCiY OF lit[ IIANfORO SIi[ 

JANK rARH H[NOS 

\/IDS UHPLANH[O R[L[AS[ CROSS R[f[R[NC[ LI SI 

BOYD . SHANNON 

IIA·DSIIS 

D[HNIS DefORD 

TANK rARH HANAG[R 

NANCY IIOHAN 

IISCiS orR 75 -625 CifDLOCiY AND ltYDROLOCiY or RADIOA(l IV[ SOL ID IIASI[ BURIAL GROUNDS USCiS 

llSCiS ors 87 -222 SBSRrCE IRHSPRI or RADIONUCLID[S IH Still\/ D[PSIS or lit[ IIAHFORD USGS 

lJSCiS PAP[R - 717 G[OLOGY AND CiROUHO\/AIIR CIIARACIERlSll(S or IIANrORO R[S[RVAIION USCiS 

VOl2 11155 DBAS[ PIIAS[ I IHSIALLAIIOH ASS[SSH[Hl or IHACIIV[ \/ASI[ DISPOSAL 511£5 DO[ 

llll( · [P · 0052 

1111( · £ P· 0054 

IIIIC - [P -0067 

IIIIC · [P · 0125 

IIIIC · [P · Ol25-I 

1111( · E P · o I 2 5- 2 

1111( fP -0125 · 3 

111 ll I P · 0 I 2 5 · 3 

PR[l IHIHARY [VALIJAI IOH OF IIANFORU L IQIJID DISCIIARG[S ID GROUND JON Ci fl£ 1 SCII 
HANFORD S 11£ \IA 1£ R I ABL£ HAP. JUNE 198 7 \/It( 

BARRIER [ROSIOH SOHIROL l[Sf PLAN : GRAV[L HIJLCII . V[G , & SOIi \/IR ACI 1/AUGlt.llNK 

SIJHHARY or RADIOACIIV[ SOLID 1/ASI[ R[([IV(D IH lit[ 200 AR[AS - 1987 AHD[RSOH,POR[HBA,Hc(ANH 

SUHHARY or RAOlOACIIV[ SOLID \/AST[ R[([IV[D IH Ill[ 200 AR[AS - 1988 AHD[RSON,POR[HBA , Hc(ANH 

SUHHARY or RADIOACIIV[ SOLID IIASI[ R[C[IV[D IH 111[ zoo AR[AS-1989 AND[RSOH , PDR[HBA.Hc(ANN 

SUHHARY or RAD SOI ID 1/ASI[ R[C . IH Ill[ 200 AR[AS DIIR)Nr, 1990 AND[RSOH , Hc(ANN, POR[H8A 

SIIIIHARY or RAOIOArl IVI Slll 10 IIASII Afl C IVfll IN Ill[ 200 AR[AS - 1990 ANO[RSOH , Hi:CAHN , PORIHOA 

7 OCT 83 11105 

18S 

[IC 

It( 

09/1991 11( 

10/1991 IIC 

10/1991 IIC 

09/1988 IIC 

DB/1989 185 

1991 TBS 

TBS 

199I IIC 

15 HAY 91 JBS 

11/08/91 IIC 

1986 HC 

1991 TBS . BLY[ 

08/1991 TBS 

1991 JBS 

TBS 

1991 TBS 

1991 185 

18S 

1991 TBS 

20 AUG 74 IIC 

31 JUL 81 

15 Oct 90 D[N 

UNDAHD TBS 

1991 TBS 

TBS 

01/1987 TBS 

1991 TBS.DEN 

VARIOUS 

1991 

1975 

1987 

1972 

1986 

185 

lBS 

D[H . IBS,[IC 

BlV[ 

BLVE 

1988 Bl V[, IIC 

1987 Bl V[ 

07/1988 IIC,O[H 

1988 IIC 

1989 It( 

1990 IIC 

l 991 II( 

1991 IK: 

INro IN \/IDS HARDfll[S 

R£Vl£11£D - NOT N[[D[D 

NOT AVAIL FDR PUBLIC R[L 

RICK 

ALSO SH llltC - HR - 056 

REFERENCE LIST FDR \/IDS 

HOT AVAIL FOR PUBLIC REL 

LST or All SIT[ S[PIIC IK 

surrmary of opns . since 42 

JENN I r£R 

NAOHI 

NAOHI 

NAOH 1/DIJP · Pl I A Sf Rf HII Vf 



- -- ------------ ---------------- -------7 

IIIIC-[P - 0142 

IIIIC · [ P • O I 4 2 · I 

IIIIC - [P - 0142 · 2 

IIIIC · £ P • 0 I 4 5 

1111( · £ P -0 I 4 5 · I 

IIIIC-[P - 0145 - 2 

IIIIC - £ r-0 I 52 

1/IIC - [ P- 0112 

IIIIC - [P - 0260 

\/IIC-[P-0281 

GROUHD -1/Al[R HAPS or 111[ IIAHfORD SI 1[ S[PARAIIDHS AREA 111IC 

GRDUHD-1/Al[R HAPS or lit[ IIAHfORO Sil£ S[PARAIIDHS AR[A SCltATZ,HcHRDY 

GROUHD -1/Al[R HAPS or lit[ IIAHrDRD SIT[ S[PARAIIDHS AR[A KASZA,SCIIAlZ 

1111( [HVIRDHH[HlAL SURV[ILLAHC[ ANNUAL R[PDRl-200/600 AR[AS - 1987 [LD[R,[GERI.JOltHSOH , OSBORH[ 

\/[SIINGltOUS[ HANFORD CO . [HVIRONH[NlAL SIIRV[ILLANC[ ANNUM REPORT [LDCR , HcKIHH[Y,OSBORN[ 

\/It( [NVIRONH[HIAL SURV[ILLANC[ ANHIIAL R[PORl - 200/600 AR[AS - 1989 SCIIHIDl [1 Al 

R[SULlS or GROUHD-1/Al[R HOHIIORIHG roR RADIOHUCLID[S IN S[P . AR[A S[RKOIISKl,LA\/,AHH[RHAH,[1( 

IHV[NlORY or (1l[H USED ll IIANfORD SIi[ PROD PlAHlS & SUPPORI OP[R KL[H 

OP[RAllOHAL GROUHDIIAlfR HOHIIORING Al lit[ IIAHfORD S11£ - 1988 

\/ASH STR[AH CltARACl[RIZAT ION R[PORT 

S[RKO\/SKl,JORDAH 

1111( 

IIIIC·[P - 0342 PLUTOHIUH FIHISIIING PLANT IIASl[\/Al[R STR[AH · SP[CIFIC R[PORT J[HS[H 

\/IIC - [P-0342 (13) 222 - S LABORAIORY \/ASTlllAl[R STR[AH - SP[CIFIC R[PORI 

\/ltC-[P-0342 ADIO T PLANT IIASHIIAHR STREAH- SP[CIFIC R[PORI 

IIIIC-[P - 0342 ADD6 8 PLANT Cll[HICAL S[ll[R SIR[AH · SP[CIFIC R[PORI K A P[ l[RSOH 

1111( IIIIC·[P-0366 

IIIIC·[P-0361 

IIIIC·[P - 03941 

\IIIC·(P·O~OO 

\/IIC-[P-0402 

IIIIC-[P-0510 

IIIIC - [P -0513 

LIQUID £HLU[HT STUDY : GROUND IIAT[R CltARAf.l[RIZATIOH OAIA 

LIQtllO [HLU[NT STUDY FINAL PRDJ[CT REPORT 

GROUHDIIAl[R HAPS or IH[ HANFORD Sil[ 

1111( 

KASZA, IIARR IS. ftARTHAH 

l[(IIHICAL 8AS[UH[ R[PORI (SI I[ ltlSIORl[S , IIASI[ IHV[NI . & PIIOIO) OerDRO 

STATUS or BIROS Al 111[ IIAHfORD SIT[ IH SOlllll[ASl[RH 1/ASIIIHGIOH LAHD([H,JOIIHSOH.HI lCll[lL 

BALD [AGL[ SIi[ HGHT PLAN roR Ill[ IIAHFORO SIT£. S . C[HlRAL IIASII FllZN[R,1/[ISS 

BIOLOGICAL ASS[SSH[HI · TIIR[Al[H[O & [HOAHG[R[O 1/ILOllf[ Sr£Cl[S I I fltl[R.ll[ISS,SHGAH 

n IIIIC-IP - 0111 PROC[SS AIDS VOLUH[ II 1985 
I 

\0 IIIIC · IP - 0111 PROClSS AIDS VOLUH[ 18 1986 

IIIIC - IP-011 I 

1/IIC-lP-0111 

IIIIC- IP - 0111 

\/IIC- IP-011 I 

IIIIC·HR-0056 RV 
IIIIC -HR - 0132 

IIIIC - HR - 0204 

IIIIC - HR - 0205 

\/ll( - HR-0208 

\/11( -HR-0244 

\/IIC - HR -0246 

\/IIC · HR -0210 

IIIIC - SA · 1252-S 

PROC[SS AIDS VOLUH[ 19 1981 

PROC[SS AIDS VOLUH[ 20 1988 

PRO([SS AIOS VOLUH[ 21 1989 

PROCESS AIDS VOLUH[ 22 1990 

\/~OS OATA8AS[ FIHO O[SCRIPT IONS AHO DAIA IIIIC 

A HISTORY or 111[ 200 AR[A lAHK FARHS ,J 0 . AHO[RSOU 

200 - [ & 200-11 AR[AS LDll - l[V[l BURIAL GROIINOS BDRUIOL[ SUH R[PORT GOOOIIIN 

BOR[IIOL[ COHPL[ I IOH OAIA PACKAGE fOR LOIi l [V[I 811RIAI GROUIIOS BARI Oil 

BOR[IIOl[ COHPLEllOH OAIA PACKA(,[ fOR 1111 216 -11 · 12 CRIB lillOlllllH 

Sil[ S[l[CI PROC[SS fOR [XP[Ull[O R[SPONS[ ACllOH Al IIANfORO Sil[ JOIIHSOH 

CIIARA(T[RIZAIIOH AHO US[ or GRIIUNll 1/Al!R BAI.KliROIIHD IIANfORU 511[ IIOOV[R/l[(,OR[ .. ROIIAY 

200 -BP-5 OP[RABL[ UHII llCIIHICAl. BAS[LIH[ R[PORI .JACOll[S.K[Ht 

HAHHAL OCCURAHC[ AHO [XCLIISIOH [I Iii[ IIANfORO Sil[ .lOIINSllN,01£01K[R , SfllHI01 
IIIIC -50 - [N -AP -023 A PROP DATA QUALITY SIRAl[GY roR IIAHfORD 511[ UIARACl[RIZAIIOH HcCAIH 

IIIIC · SO · [N - [[ - 004 R[VIS[D SIRAIIGRAPIIY fOR 111[ RIHGOIO fORHAIION . IIANfORO Sit[ LINOS[Y 

\/IIC - SO •[N -QAPP - 1 QA PROJ . PLAN fOR RCRA GROIIND 1/AtlR HOHi 1 . Af'IIVI ll[S · 10/90 

l0-110 -015 (11 -0) PFP STANDARD PRACIIC[S (IINDll & PACK Slll lU \/SI IN 55 -GAl. URIIHS) 

ZO · 110 -040 (B - 4) rrr \/AST£ IR[PACKAG[ 55 -GAl ION ORIIHS) 

l0-110 - 051 (8 - 2) PFP SIAHOARO PRACIICCS (SAHPI[, PACKAf,C, & SIAL Iii\/ 1/ASI[ COHI) 

Z0 - 170 · 053 (A - J) Pf P SIAHOARO PRAr.1 IC[S ( INSP[CI, PACKAr.r, & s111r \/AST£) 

BL V[.IIC 

IIC 

ltC 

I I ( ' 

1987 

09/l 9B8 

03/1989 

1988 

l9B9 

1990 

1988 

BLV[,HC HAOHI 

D[H HAOHI 

BLV[,HC HAOHI 

IBS.D£H,BLV[ HAOHI.Rl[K 

04/1990 ltC , D[H 

1989 BLV[ ,IIC 

08/1989 ti(, 0[H 

08/1990 IIC 

AUG 1990 OCH 

TBS 

18S,0£N 

1990 BLV[ 

08/1990 IIC,0[N 

[IC 

1991 IIC,BLV[ 

1991 BLV[.IIC 

10/1991 II( 

10/1991 II( 

IIC 

II( 

ti( 

IIC 

II( 

It( 

1991 ti( 

JIIH 1990 [TC , O[H, IBS 

10/1990 ti( 

10/1'190 ti( 

1990 lllV[ , IIC 

lit: 

19'11 DfH . t~ 

10/1'191 IBS 

06/19'1 I II( . or H 

01/1 1190 IU . . O[N 

1991 Ill 

1990 OIN 

I 0/21 /9 I Ill 

04/0.1/91 Ill: 

09/30/'l I Ill 

01/19/91 llf 

1944 10 1980 

J[NH I HR 

ADO£NDUH 13 UC - 630 

[RC 

£RC 

J[HNI F[R 

RICK. R[Vl[\/£0 NOi H[[O[O 

l Plant TBS r e po r t 

HAOHI 

HAOHI 

NAOHI 

HAOHI 

NAOHI 

NADHI 

NAOHI 

J[HHIF[R 

RICK 

OAN . Rlf.K 

HAOHI 

HAIIHl,RICK 

.I[ NN If IR 
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"' 2i 
8 TRAC Databa6e - Tank Farm Summarie, for the 241-8 Tank Farm 

~ ,. 
8 
< Tolal 8-101 8-102 8-103 8-104 8-105 8-106 8-107 8-108 8-109 8-110 B-111 B-112 B-201. B-202 B-203 B-204 

(1/1/90} Curie& Curie£ Curies Curies Curies CuriHa Curies Curie a Curiel Curiel Curiea Curies Curle, Curle, Curle1 Curie, 

1 Ac225 2E-08 1E-08 2E-08 3E-09 2E-08 2E- 09 2E-08 2E-08 2E-08 5E-09 1E-06 4E-08 OE+OO 7E-11 SE-14 SE- 13 

2. Ac227 3E- 05 9E-06 2E-05 1E-05 IE-04 SE-06 4E-o5 IE-04 3E-05 2E-04 8E-04 1E-04 OE+-00 2E-05 3E-12 3E-11 

3. Am241 1E•02 IE • OI 7E•01 4E•OO 4E - 01 2E- 01 1E•OO 5E+OO 2E+OO 1E+03 •E+OO •E+01 OE+OO •E+01 IE-01 1E+OO 

4 Am242 9E-31 •E-04 JE-02 3E-05 3E-05 3E-04 •E-05 1E-02 •E-03 3E+OO 2E-04 9E-02 OE+OO OE+OO OE+OO OE+OO 

5. Am242ni 9E-31 4E-04 3E-02 3E-05 3E-05 3E-04 4E-05 IE- 02 4E-03 4E+OO 2E-04 9E-02 OE+OO OE+OO OE+OO OE+OO 

6. Am243 3E-31 3E-04 1E-02 4E-05 5E-06 2E- 04 IE-05 7E-03 2E-03 2E+OO 5E-05 5E-02 OE+OO OE+OO OE+OO OE+OO 

7. At2l7 2E-08 IE-08 IE-08 3E - 09 2E-OB 2E-09 2E-OB 2E-08 2E-OB SE-09 1E-06 •E- 08 OE+OO 7E-11 5E-14 5E-13 

8 8a135m OE+OO OE•OO OE•OO OE+OO OE•OO OE+OO OE+OO OE+OO OE+OO OE+OO . OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO 

9 8al37m IE- 25 2E+03 IE+04 4E+03 •E+04 2E+OJ 4E+04 3E+04 1E+04 6E+04 5E+05 2E+OS OE+OO OE+OO OE+OO OE+OO 

10 . Bi210 3E- 10 •E-11 SE-11 2E-11 1E-11 9E-12 6E-11 2E-10 6E-11 5E-10 3E-11 5E-11 OE+OO 6E-11 IE-13 1E-12 

11 . 8i211 3E- 05 9E-06 2E-05 IE-05 tE-04 BE - 06 4E-o5 IE-04 3E-05 2E- 04 8E-04 IE-04 OE+OO 2E-05 3E-12 JE-11 

12. 8i213 ZE- 08 IE-08 2E-08 JE - 09 2E - 08 2E-09 2E-08 2E-08 2E-08 SE-09 1E-06 4E-08 OE+OO 7E-11 BE- 14 6E-13 

13 Bi214 2E-o9 2E - 10 3E-10 7E-11 3E-11 4E-11 2E-10 1E-09 3E-10 2E-09 1E-10 2E-10 OE+OO 3E-10 SE- 13 SE- 12 

14 . Cl4 5E+OO IE+OO 3E+OO 4E-OI 1E+o1 SE-01 1E+OI 1E+01 7E+OO 1E•02 2E+03 8E+01 OE+OO OE+-00 OE+OO OE+OO 

15. Cm242 7E-31 4E-04 3E-02 3E-05 2E-05 JE-04 3E-05 9E-Ol 3E-03 JE+OO 2E-04 7E-02 OE+OO OE+OO OE+OO OE+OO 

16 Cm244 2E- 30 2E-OJ 2E- 02 4E-06 2E-04 1 E-03 4E-OJ 1E-OI 3E- 02 1E+01 1E+OO 7E-01 OE+OO OE+-00 OE+OO OE+OO 

t:l 17 . Cm245 IE-34 IE-07 IE-06 SE-11 4E-09 BE-08 IE-07 
I 

6E-06 2E-06 1E-Ol 3E-05 SE-05 OE+OO OE+OO OE+OO OE+OO 
w u . cs135 JE - 31 3E-02 7E-02 9E-02 6E-01 2E-02 2E-01 IE-01 6E-02 2E-01 2E+OO IE+OO OE+OO OE+OO OE+OO OE+OO 

19. C,137 1E- 25 3E•03 1E•04 5E+03 •E+O• 2E+03 5E+04 3E+04 1E+04 6E+04 6E+o5 2E+OS OE+OO OE+OO OE+-00 OE+OO 

20 . Fr221 2E-OB IE-08 2E- oa 3E-09 2E-08 2E-09 2E-08 2E-08 2E-08 SE- 09 1E-06 4E-08 OE+OO 7E-11 SE-14 SE-13 

21. Fr223 SE-07 1E-07 3E-07 1E-07 1E-06 1E- 07 SE-07 2E-06 SE-07 2E-06 IE-05 IE-06 OE+OO 3E-07 4E- 14 4E-13 

22 . 1129 JE - 31 1E-03 BE-03 3E-03 2E-02 1E-03 2E-02 4E-02 IE-02 SE-01 SE+OO 3E-01 OE+OO OE+-00 OE+OO OE+OO 

23 . Nb9J,n 3E+01 7E-01 2E+OO 4E-01 1E-OI 7E-03 5E-01 3E-01 QE-02 4E+01 4E+01 2E+OO OE• OO OE+OO OE+OO OE+OO 

24 . Ni59 OE+D0 OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO 

25 . Ni63 3E+02 1E+02 7E+02 1E+01 3E+02 1E+01 7E+01 3E+OO BE+OO 2E+03 2E+03 2E+02 OE+OO OE+OO OE+OO OE+OO 

26 . Np237 SE- 04 JE-03 2E-02 6E-03 SE-02 2E-03 BE-02 SE-02 3E-02 3E-02 1E+01 BE-01 OE+-00 2E-04 QE-07 9E-06 
27 . Np239 3E-31 2E-04 1E-02 •E-05 SE-06 2E-04 1 E-05 7E- 03 2E-03 2E+OO SE-05 SE-02 OE+-00 OE+OO OE+OO OE+OO 

28 . Pa231 IE- 04 2E-os SE-05 2E-05 1E-04 2E-05 SE-05 3E-04 8E-05 4E-04 IE-03 lE-04 OE+OO 7E-05 IE-11 IE- 10 

29 . Pa233 SE-04 3E-03 2E-02 eE-03 SE-02 2E-03 BE-02 &E-02 3E-02 3E-02 1E+01 BE-01 OE+OO 2E-04 9E-07 9E- 06 

30 . Pa234m 7E+OO 7E-01 2E+OO 3E-01 2E-01 3E-01 2E+OO 8E+OO 2E+OO 7E+OO •E-01 BE-01 OE+OO 3E+-OO OE+OO OE+OO 

31. Pb209 2E-08 IE-08 2E-08 3E-09 2E-08 2E-09 2E-08 2E-08 2E-08 SE-09 IE-06 4E-08 OE+OO 7E-11 SE-14 SE-13 

32 . Pb210 3E-10 lE-11 SE-11 2E-11 9E-12 QE-12 6E-11 2E-10 6E-11 SE-10 lE-11 6E-11 OE+OO 6E-11 IE-13 IE-12 

33 . Pb211 3E-05 IIE-06 2E-05 1E-05 lE-04 8E-06 4E-05 IE-04 3E-05 2E-04 IE-04 IE-04 OE+OO 2E-06 JE-12 JE-11 

34 . Pb214 2E - 09 2E-10 3E-10 7E-11 JE-11 4E-11 2E-10 IE-09 JE-10 2E-OII IE-10 2E-10 OE+OO 3E-10 SE-13 6E-12 
35 . Pd107 •E- 31 2E-03 IE-02 3E-03 2E-02 IE-03 JE-02 7E-02 2E-02 9E-01 IE+OO SE-01 OE+OO OE+-00 OE+OO OE+OO :;i::, tD 
36 . Po210 3E- IO JE-11 SE-11 2E-11 9E-12 BE-12 BE-11 2E-10 BE-11 SE-10 3E-11 6E-11 OE+OO 6E-11 IE- 13 IE-12 (1) ::r: :< >-< 

I 

8 0 
0 ...... 
-..J 
\D 



"' :c 
§ 
-.J TRAC Oalabase - Tank Farm Summarle1 lor lhe 241 - B Tank Farm ~ 
;o 
8 
< 

Tolal B-101 B-102 B-103 B-104 B-105 B-106 B-107 B - 108 B-109 B-110 B-111 B - 112 B-201 B-202 B - 203 B-204 

( 1/1/90) Curie• Curie• Curies Curle • Curie• Cur lea Curie • Curie• Curies Curlu1 Curle• Curle • Curle• Cu1ie1 Curles Curle• 
37 Po213 2E-08 1E- 08 IE-08 3E-09 2E- 08 2E-09 2E-08 2E-08 2E-08 SE-09 IE-06 4E-08 0E+0O 7E-11 SE - 14 5E- 13 

38 . Po214 3E- 09 3E- 10 3E- 10 eE-11 4E-11 4E-11 3E-10 1E-o9 3E-10 ~E-09 1E-10 2E-10 0E+00 3E-10 7E-1 3 7E- 12 

39 . Po215 3E--05 9E-06 2E- 05 1E- 05 IE- 04 IE-08 4E-05 IE-04 3E- 05 2E - 04 BE-04 1E-04 0E+00 2E-05 3E-12 3E- 11 

40 . Po218 2E-09 2E-10 3E - 10 7E-11 JE-11 4E - 11 2E-10 IE-09 3E- 10 2E- 09 1E-10 2E-10 0E+0O JE-t0 SE-I3 SE-1 2 

41 . Pu238 3E+01 4E+00 5E+00 2E-01 2E-02 4E-0J 9E-02 2E- 02 1E- 02 1E+01 2E-01 1E+00 0E+00 4E+0O 5E- 03 5E--02 

42 . Pu239 5E+02 5E+0t 2E+02 t E+02 tE+01 tE+00 4E+0t 4E+00 5E - 01 2E+02 3E+0t 4E+00 0E+00 2E+O:! 7E-01 7E+00 

43 Pu240 2E+02 1E+01 5E+01 1E+01 1E+00 1E- 01 JE+00 JE- 01 4E-02 5E+01 6E+O0 6E-0t OE+O0 5E+Ot IE- 01 1E+00 

44 Pu241 3E+0J 3E+02 BE+02 2E•01 2E•00 2E-01 5E+00 5E-01 5E-02 7E+02 3E+01 3E+0O 0E+00 5E+02 BE- 01 BE+00 

45 . Ra223 3E-05 IE- 06 2E- 05 1E- 05 IE - 04 BE-OB 4E- 05 1 E- 04 3E - 05 2E - 04 IE-04 1E-04 0E+00 2E- 05 3E- 12 JE-11 

46 Ra225 2E-08 IE- 08 2E-08 JE - 09 2E - 08 2E-o9 2E - 08 2E-08 2E - 08 SE - 09 IE-OB 4E-oe 0E+00 7E--11 5E- t4 5E- t3 

47 Ra22B 2E-09 2E-10 3E - 10 7E-11 JE-11 4E - 11 2E - 10 1 E- 09 3E - 10 2E - 09 1E-10 2E-10 0E+00 )E-I0 5E- 13 5E-12 

48 Ru10B 4E+00 1E-01 2E- 02 JE-08 SE-OIi SE- 08 1 E-07 IE-05 4E - 0B 1E•00 IE-04 IE- 04 OE+00 0E+00 0E+00 0E•00 

49 Sb12B BE+00 2E- 01 7E- 01 BE-02 BE-03 7E-04 BE -0 2 BE-03 BE- 04 1E•01 IE-02 2E-03 0E+00 0E+00 0E+00 0E+00 

50 Sb126m BE+00 2E-01 7E- 01 BE - 02 6E - 03 7E-04 6E-02 BE - 03 BE - 04 I E+01 1E-02 2E-03 0E+00 0E+00 0E+00 0E+00 

51. Se79 SE-30 JE - 02 IE - 01 SE - 02 4E - 01 2E - 02 4E- 0I 7E- 0I 3E- 0t BE+00 9E+01 BE+0O 0E+00 0E+O0 0E+00 0E+00 
c:, 52 . Sm15f 7E+03 2E+02 7E+02 1E•D2 1 E+0I 1 E+00 2E+02 2E+0 1 2E+00 1E+04 2E+01 2E+00 0E+00 0E+00 0E+00 0E+00 
.k 53 . Sn126 7E+00 2E- 01 7E-01 BE - 02 BE-03 7E- 04 BE -0 2 6E - 03 BE - 04 1E+01 1 E--02 1E-03 0E+O0 0E+00 0E+00 0E+00 

54 . Sr90 5E-26 3E+02 9E+03 8E+03 1E+03 1E+02 2E+04 5E+04 5E+03 6E+04 1E-04 1E+05 OE+O<! 0E+00 0E+00 0E+00 

55 Tc99 2E-28 IIE- 01 5E+00 2E+00 1E+0I 7E-01 1E+01 3E+01 9E+oo 3E+02 3E+03 2E+02 0E+0O 0E+00 0E+0O 0E+0<! 
56 . Th227 3E-05 IE-08 2E- 05 1E-05 1 E-04 BE-OB 4E- 05 IE-04 3E-o5 2E-04 7E--04 9E- 05 0E•00 2E- 05 3E- 12 JE-11 
57 . Th229 2E-oa IE - 08 2E- oe JE- 09 2E-08 2E - 09 2E-oe 2E- 08 2E- 08 SE-09 IE- OB 4E-oe 0E+00 7E-11 5E- 14 5E - 1~ 
58 . Th230 6E-o7 BE-08 7E - 08 1E-08 5E- 09 BE - 09 4E-08 2E-07 4E- 08 3E- 07 IE-08 2E - 08 0E+00 7E-08 IE-10 IE-09 
59 . Th231 JE--01 •E- 02 BE-02 IE- 02 BE - 03 1E-02 BE - 02 4E-01 9E- 02 3E-01 2E- 02 2E- 02 0E+00 IE- 01 2E- 08 2E- o7 
60 . Th233 0E+00 0E+00 0E+0O 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E•00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 
61 . Th234 7E+00 7E-01 2E+00 JE- 01 2E-01 3E-01 2E+00 8E+00 2E+00 7E+00 •E-01 BE- 01 0E+00 3E+00 0E+00 0E+00 
62 . Tl207 3E-05 9E- OB 2E-05 1E-05 IE-04 BE- 06 •E- os IE-04 3E- 05 2E - 04 BE--04 1 E-04 0E+00 2E- 05 3E-1 2 3E- 11 
63 . U233 7E--06 BE-OB SE-08 IE-08 IE- 05 BE-07 IE-05 1 E-05 1 E-05 4E-08 1E-03 4E-os 0E+00 JE-08 BE- 11 BE-1 0 
64 . U234 SE-03 SE--04 BE-04 7E-05 3E-o5 3E-05 2E-04 1E-0J 2E-04 3E-03 7E-05 2E-04 0E+00 SE-04 BE- 07 BE- 06 
65 . U235 3E--01 •E-02 IE-02 IE-02 BE-OJ 1 E-02 9E-02 4E-01 9E-02 3E - 01 2E-02 JE-02 0E+00 1E-01 2E- 08 2E - 07 
66 . U238 7E+00 IE-01 2E+00 3E-01 2E-01 3E-01 2E+00 8E+00 2E+00 7E+0O •E-01 BE-01 0E+00 3E+O0 0E+00 0E+00 
67 . Y90 6E-26 3E+02 1E+04 8E+03 1E+03 1E+02 2E+04 5E+04 5E+03 6E+04 1 E--04 1E+05 0E+0O 0E+O0 0E+00 0E+00 
68 . Zr93 4E+01 1E+OO 3E+00 •E-01 •E-02 5E-03 •E-01 4E-02 5E-03 BE+01 9E-02 9E-03 0E+00 0E+O0 0E+00 0E+00 

TOT CURIES 1.13E+04 6.29E+03 4.14E+04 2.52E+04 l .25E+04 4.24E+03 1.31E+05 1.BOE+0S 3 .06E+04 2 .63E+05 1.1 IE+0B 6 .03E+05 0 .O0E+00 8.03E+02 1.71E+0O 1.71E+01 

TOTAL TAU 635 .0 65 .6 275 .2 104 .6 20 5 1 8 54 2 19.2 96 
:;i:1 tt) 

137•.5 214•.2 126 5 00 244 0 0 .8 • 1 ~ :r: < ...... 
I 

g8 ...... 
--i 
\0 

. ' 
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Vl 

Tolal 

(1/1/90) 

69 Ag 
70 Al 
71 Ba 
72 81 
73 C2H303 
74 C6H507 
75 C03 
76 C204 
77 Ca 
78 Cd 

79 Ce 
80 Cl 
81 . c, 
82 EDTA 
83 F 
84 Fe 
85 Fe(CN)6 
86 HEDTA 
87 . Hg 

88 . K 

89 . La 
90 . Mn 

91 N02 
92 . N03 
93 . Na 
94 . Ni 
95 . OH 

96. P04 
97 . Pb 
98 . Se04 
99 . SiOJ 

100 . Sn 
101 . S04 
102 . Sr 
103. WO• 
104 . z,o 
105. Volume ( 

8 - 101 
Mules 

2E -35 
1E+03 
1E+02 
4E-13 
OE+OO 
2E-05 
3E+05 
OE+OO 
4E+02 
OE+OO 
9E -31 
SE-35 
7E+ 03 
OE+OO 
9E -28 
8E+04 
9E+01 
OE +OO 
OE+OO 
1E-12 
OE+OO 
6E- 08 
2E-25 
JE-04 
4E+05 
2E+03 
JE+OS 
JE-26 
2E+04 
OE+OO 
6E-08 
OE+OO 
2E+04 
2E-30 
OE+OO 
4E+OO 
1E+02 

8-102 

Moles 

1 E-07 

2E•04 
9E+OO 
JE-13 
OE+OO 
2E+04 
1E+05 
OE+OO 
2E+01 
OE+OO 
1E+OO 
2E-05 
3E+02 
OE+OO 
4E+02 
9E+04 
1E•01 
OE+OO 
OE+OO 
1E-03 
OE+OO 
5E+01 
6E+03 
2E+05 
4E+05 
1E+OJ 
JE+OS 
9E+OJ 
2E+04 
OE+OO 
JE+02 
OE+OO 
4E+04 
SE-04 
OE+OO 
SE-01 
5E+01 

8-103 
Mulus 

6E-07 
1E+05 
6E+OO 
4E-13 
4E+02 
JE+04 
1E+05 
OE+OO 
2E+OO 
OE+OO 
JE+OO 
JE-05 
4E+01 
6E+02 
2E+03 
1E+04 
2E+02 
1E+03 
OEtOO 
6E+02 
7E-14 
2E+02 
4E+04 
5E+05 
7E+05 
1Et03 
2E+05 
7E+OJ 
1E+04 
OE+OO 
2E•03 
OEtOO 

•E+04 
6E- 01 
OE+OO 
2E+OO 
IIE+01 

8-104 

Moles 

2E - 07 
7E+04 
9E - 01 
_6E+06 
OE+OO 
OE+OO 
2E+05 
OE+OO 
OE+OO 
OE+OO 
7E+01 
BE- 05 
2E+04 
OE+OO 
4E+05 
JE+OS 
OE+OO 
OE+OO 
OE+OO 
OE+OO 
OE+OO 
OE+OO 
5E+04 
8E+05 
3E+06 
OE+OO 
IIE+OS 
7E+06 
4E-10 
OE+OO 

1E+O• 
OE+OO 
7E+04 
OE+OO 
OE+OO 
7E+03 
4E+02 

8-105 

Moles 

2E-06 
6E+03 
7E+OO 
6E+05 
OE+OO 
OE+OO 
1E+06 
OE+OO 
OE+OO 
OE+OO 
5E+OO 
5E-04 
2E+03 
OE+OO 
8E+05 
JE+04 
OE+OO 
OE+OO 
OE+OO 
OE+OO 
OE+OO 
OE+OO 
4E+03 
3E+06 
1E+07 
OE+OO 
1E+05 
2E+o6 
SE- 09 
OE+OO 
8E+02 
OE+OO 
4E+05 
OE+OO 
OE+OO 
7E+02 
3E+02 

,· 

8-106 8 - 107 8-108 Ei-109 8-110 8-111 8-112 B-201 B-202 B-203 B- 204 
Mole s Moles Molos Moles Moles Mole• Mole& Mole• Mole• Mole• Mole• -------------------------------------------9 E - OB 2E-06 JE - 06 1 E-06 JE - 05 SE- 04 2E-05 OE+OO OE • OO OE+OO OE+OO 
1E+04 3E+05 3E+05 1E+05 3E+05 2E+05 2E+06 OE+OO 2E+03 OE+OO OE+OO 
SE - 01 BE+OO 6E+OO 6E+OO 1E+02 3E+01 6E+01 OE+OO BE- 01 OE+OO OE+OO 
7E+04 7E+04 7E+OJ 8E+02 1E+07 4E+06 4E+05 OE+OO 7E+01 7E+02 7E+03 
OE+OO OE+OO OE+OO 2E-01 OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO 
1E+04 OE+OO 2E+04 7E+OJ SE+OS OE+OO 2E+05 OE • OO JE+OJ OE+OO OE+OO 
5E+04 lE+OS 7E+04 lE+OS OE+OO 2E+06 SE+OS OE+OO OE+OO OE+OO OE+OO 
OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO 
SE- 04 OE+OO 2E-04 1E-01 4E+02 SE-16 1E+02 OE+OO JE+OO OE+OO OE+OO 
OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO 
6E - 01 JE+Ol 7E+OO 4E+OO OE+OO lE- 01 5E+01 OE • OO OE+OO OE+OO OE+OO 
2E-05 2E - 05 2E-05 7E-06 OE+OO 6E-06 1E-04 OE+OO OE+OO OE+OO OE+OO 
2E+02 1E +04 tE+03 tE+02 3E+04 8E+03 8E+02 OE+OO 9E+01 4E+02 4E+03 
OE+OO OE+OO OE+OO JE-01 OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO 
7E+04 7E+05 2E+06 1E+06 9E-38 1E+02 7E+04 OE+OO 5E+04 5E+04 5E+04 
SE+OJ 2E+05 2E+04 JE+OJ 6E+05 1E+05 •E+04 OE+OO 7E+02 OE+OO OE+OO 
6E- 05 JE+Ol 8E+01 3E+01 OE+OO 8E+01 9E+02 OE• OO OE+OO OE+OO OE+OO 
OE+OO OE+OO 1E+OO 1E+OO OE+OO JE+02 IIE+OO OE+OO OE+OO OE+OO OE+OO 
OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE • OO OE+OO OE+OO OE+OO 
1E-03 OE+OO 7E+02 2E+03 OE+OO 3E+04 SE+OJ OE+OO •E+O• 4E+04 4E+O• 
OE+OO OE+OO OE+OO 2E-13 OE+OO OE+OO OE+OO OE+OO 3E+01 3E+02 3E+03 
4E+01 OE+OO 7E+01 2E+01 1E+03 1E+02 5E+02 OE+OO IE+01 6E+02 6E+03 
3E+OJ 4E+05 3E+05 1E+05 OE+OO 8E+05 2E+06 OE+OO OE+OO OE+OO OE+OO 
7E+05 4E+06 4E+06 SE+OS 5E+06 2E+07 7E+06 OE+OO 3E+05 2E+OS 2E+05 
6E+06 5E+06 1E+07 8E•06 5E+06 3E+07 6E+06 1E+OI 3E+05 3E+05 3E+05 
2E+02 SE- 03 4E-02 1E-02 7E+03 lE-02 7E+02 OE+OO 6E+01 OE+OO OE+OO 
2E+04 6E+05 6E+04 .3E+04 1E+06 8E+05 2E+05 1E+01 SE+O• 1E+05 1E+05 
2E+06 5E+05 1E+06 2E+06 1E+07 •E+06 •E+OS OE+OO 6E+03 5E+03 SE+OJ 
2F-03 1E-09 4E-04 1E-04 SE+OO 2E--08 JE-03 OE+OO JE-02 6E-17 6E-16 
OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO 
2E+02 1E+04 7E+03 JE+OJ 2E-38 1E+04 5E+04 OE+OO OE+OO OE+OO OE+OO 
OE+OO OE+OO OE+OO OE+OO OE • OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO 
1 E+04 3E+04 2E+04 8E+03 SE-08 IE+05 1 E+OS OE+OO 6E+02 7E+02 7E+02 
•E-04 OE+OO 6E • OO 2E+OO 2E+OO OE+OO •E+01 OE+OO JE--01 OE+OO OE+OO 
OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE +OO OE+OO 
8E+01 2E+04 2E+03 3E+02 IIE+OO lE--02 6E+OO OE+OO OE+OO OE+OO OE+OO 
1E+02 2E+02 1E+02 1E+02 6E+02 5E+02 IE+01 JE+01 JE • 01 5E+01 5E+01 
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Tola! BX-101 BX-102 BX-103 BX-104 BX-105 BX-106 BX-107 BX-108 BX-109 BX-110 BX- 111 BX-112 

(1/1/90) Curie a Curies Curle• Curies Curio a Curies Curle, Curle, Curle, Curie, Curie, Curle• 

1. Ac225 2E-08 BE-08 JE-08 9E-07 lE-07 3E - 07 7E-09 6E-09 2E-08 6E-08 7E-08 6E-09 

2 Ac227 3E-05 2E-04 3E-07 BE- 04 4E-04 8!:.../J~ 3E--05 2E-06 9E - 05 1E-'l4 1E-04 5E-04 

3. Am241 1E+02 7E~o2 2E-03 2E+01 4E+03 3E+03 3E+00 3E-01 3E+01 6E+01 6E+01 3E+00 

4. Am242 3E-05 1 E+O0 2E-06 8E-03 7E+00 4E+0C 4E-05 4E-06 SE- 02 IE-01 lE-01 IIE-03 

5. Am242m 3E-05 1E+00 2E-0e BE-03 7E+00 EF.+0C 4E-0!i 4E-06 SE-02 IE-01 IE-01 6E-03 

6. Am243 IE- 04 6E-01 9E-07 3E-03 3E+00 2F.+C!0 PE-05 OF.-0t 2E-03 9E-02 9E-02 2E-04 

7. Al217 2E- 08 &E-08 3E-08 9E-07 lE-07 3F.-07 7E-09 6F.-09 2E-0B 6£:-08 7E-08 eE:.09 

8. 8a135m 0E+00 0E+00 0E+00 0E+00 0E+00 C'E+00 0E+00 0E+00 0E+0O 0E+0O 0E+00 OE+00 

9. Ba137m BE-15 3E+05 9E-13 6E+05 1E+05 6E+06 1E+04 4E+02 1E+04 4E+05 4E+05 7E+03 

10. Bi210 lE-10 6E-11 4E-12 5E - 11 2E-10 3E-10 5E-11 BE-12 SE- 10 BE-11 SE- 11 9E-10 

11 . Bi211 3E-05 2E- 04 3E - 07 BE - 04 4E-04 BE - 04 3E- 05 2E-06 9E-05 lE-04 lE-04 SE-04 

12. Bi213 2E - 08 8E - 08 3E-08 1 E-06 IE-07 JE - 07 7f-09 BE-09 2E- oa BE-08 7E-08 7E-09 

13. Bi214 5E-10 1E-10 7E-12 2E - 10 BE-10 7E-10 2E-I0 ~E-11 lE-09 IE-10 1E-I0 4E-09 

14. C 14 2E+01 6E+02 9E+01 1E+03 BE+02 2E+03 2E- 01 BE-ll7. 7E+00 1E+02 1E+02 3E+00 

15. Cm242 JE - 05 1E+00 2E-06 6E-o3 6E+00 4E+00 JE - 05 JE- oe 4E - 02 1E- 01 lE-01 5E- 03 

c:, 16. Cm244 3E-19 3E+00 7E-20 2E+00 1E+01 1E+01 2E - 05 SE-05 IE- OJ 1E+00 1!:+00 7E-04 
I 17. Cm245 2E-23 2E-04 2E-24 4E - 05 9E-04 7E - 04 3E-10 lE - 09 JE-08 7!:- 05 7E-05 2E-08 

°' 18 . C1135 4E- 20 1E+00 9E-18 2E+00 4E-01 2E+01 JE- 01 2E-03 1E-01 2E+00 2E+O0 SE-02 

19. Ca137 0E-15 3E+05 9E-13 6E+05 2E+0S 6E•0II 1E+04 SE+02 2E•04 4E • 05 4E+05 7E•03 

20 . Fr221 2E-08 &E--08 3E- 08 1E- 06 !E-07 3E - 07 7E-09 IIE-09 2E-08 BE-08 7E--OB BE-09 

21 . Fr223 4E-07 3E--08 4E-09 1 E- 05 6E-06 1E-05 SE-07 3E-08 lE-06 2E-06 2E-06 7E-06 

22 . 1129 1E-19 1E+O0 IE- 18 5E+00 2E+O0 4E+00 BE- 03 2E-04 7E-03 SE-01 SE-01 3E-03 

23 . Nb93m 7E- 01 8E+00 5E-08 5E+01 5E+01 5E+01 2E+00 2E-01 2E+01 4E+0O 4E+00 3E-01 

24 . Ni59 0E+00 OE+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+0O 0E+00 0E+0O 0E+00 0E+00 

25 . Ni63 4E+02 6E+03 3E+02 1E+03 3E+04 3E+03 5E+01 BE-02 7E+01 2E+01 2E+0 1 4E+01 

28. Np237 6E-04 9E-01 1E-08 1 Et01 1E+00 4E+00 2E-02 SE-04 2E-02 9E- 01 1E+0O 1E-02 

27. Np239 1 E--04 6E-01 &E-07 3E- 03 3E+00 2E+0O 9E-o5 9E- oe 2E-03 BE- 02 &E--02 2E-04 

28 . Pa231 9E-05 4E-04 9E-07 1E-03 &E-04 IE-03 6E-05 SE-06 1E-04 2E-04 2E--04 IE-03 

29. Pa233 6E-04 9E-01 !E-01 1E•01 1E+O0 4Et00 2E-02 5E-04 2E- 02 9E-01 1E+00 lE-02 

30 . Pa234m 3E+00 4E-02 4E--02 BE-01 5E--02 4E-02 BE- 01 lE-01 4E+00 2E-01 lE-01 •E+0l 

31 . Pb209 2E-08 BE- 08 3E-08 9E- 07 lE-07 3E- 07 7E-09 6E-09 2E - oa 6E-08 7E-08 BE- 09 

32 . Pb210 9E-11 6E-11 4E-12 SE-11 2E - 10 2E-10 5E-11 BE-12 SE- 10 SE-11 SE- 11 9E- 10 

33 . Pb211 JE-05 2E-04 3E-07 IE--04 4E-04 BE-04 3E-05 2E-06 9E-05 1E- 04 1 E--04 SE- 04 

34 . Pb214 5E-10 1E-10 7E- 12 2E-10 BE-10 7E-10 2E-10 JE-11 1 E--09 lE-10 IE-10 4E-o9 ~ tJj 

35. Pd107 2E-19 2E+00 8E-19 9E+00 •E+00 6E+00 7E-03 3E-04 1E- 02 BE-01 BE-01 SE-03 (l) ::r:: < -9E-11 6E-11 4E-12 SE-11 2E-10 36. Po210 3E-10 6E- 11 IE-12 5E - 10 IIE-11 SE- 11 9E - 10 I 

00 
oO ,_. 

--..l 
'-D 
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8 TRAC Oalal>aso - Tank Fa,m Summaries lu1 Ill e 241-BX Tank Fa,m < 

Tolal BX- 101 BX- 102 BX- 103 B X-1 04 8X~105 BX - 106 BX-107 BX-108 BX-109 BX-I 10 BX-tit BX-I 12 

( 1/1/90) Cutia, Curies Curies Cur ie , Curie, Curiu, Cutia, Curies Cutia, Curie • Curle, Curiel 

37 Po213 2E- oe SE-08 3E-08 9E-07 I E-07 3E-07 7E-09 6E- 09 2E-08 6E-08 6E-08 6E-09 

38 Po214 6E-10 2E-10 SE-12 3E-10 7E-10 9E-10 2E-to 3E - t 1 2E-09 1E-I0 1E-I0 SE-09 

39 Po21 5 3E-05 2E-04 3E - 07 SE-04 4E-04 SE- 04 3E-05 2E-06 9E-05 1 E-04 1 E-04 SE-04 

40 Po2 l8 SE-10 IE-1 0 7E-12 2E-10 6E-I0 7E - to 2E-I0 3E-11 1E- 09 1 E-10 1E- 10 4E-09 

41 Pu238 IE+0I tE+00 2E-01 2E+00 9E - 0t 6E-01 tE-0t 1E-02 SE-01 IE-01 4E-02 1E-01 

42 Pu239 5E+02 3E+01 2E-04 6E+01 3E-03 2E- 03 5E+0I SE+00 6E+0I 2E+0I 2E+00 1E+01 

43 Pu240 tE+02 9E+00 3E-04 2E+01 3E-02 JE - 02 4E+00 4E-0t 7E+00 2E+00 2E-01 2E+O0 

44 . Pu241 JE • 0J 2E+02 2E - 03 2E,02 2E ~0J 4E -0J 1E•01 IE+00 2E+0t 7E+00 7E-0t 1E+01 

45 Ra223 JE - 05 2E-04 JE-07 SE-04 4E - 04 SE-04 JE - 05 2E-o6 9E-05 1E-04 1E-04 SE- 04 

46 Ra225 2E-08 8E-08 JE-08 1E -0 6 1 E- 07 3E -0 7 7E - 09 6E - 09 2E- 08 7E-08 7E-08 6E-09 

47 Ra226 SE-10 1 E-10 7E-12 2E - 10 6E-10 7E-10 2E-10 JE-11 1E-09 1E-I0 IE-10 •E-09 

48 Ru106 2E- 04 6E - 04 1E-03 2E-03 SE-OJ 1 E-02 7E-08 7E-09 2E-06 2E-04 2E-04 1E- 07 

49 Sb126 1 E-o 1 SE-09 JE - 08 2E-01 9E - 08 6E+00 JE-01 JE - 02 3E+00 7E-02 7E-03 BE-02 

t:l 50 · Sb 126rn tE-01 SE- 09 JE-08 2E-01 9E - 08 6E+00 3E-01 3E - 02 JE+00 7E- 02 7E- 03 eE- 02 

' 51 Se79 2E-18 2E+01 1 E-17 9E+01 •E+01 7E+01 1E-01 JE-03 IE-01 9E+00 9E+0O 6E-02 
-i 

52 . Srn151 JE+02 DE-04 •E-0J 2E•02 2E-0J 7E•0J 9E+02 9E+01 7E+o3 1E+02 1E+01 7E+01 

SJ . Sn 126 1E- 01 5E- 09 JE - 08 2E-01 9E-08 6E+00 lE-01 JE- 02 JE+00 7E- 02 7E-03 6E-02 

54 . S,90 1E-t5 1E+05 2E+05 2E+0• 4E+06 1E+06 4E+0• 5E+03 4E+05 2E+05 2E+05 4E+03 

55. Tc99 6E-17 6E+02 4E-16 JE+0J 2E+0J 2E+03 SE+00 1E-Ot 4E+0O 3E+02 JE+02 2E+O0 

56. Th227 JE-05 2E-04 2E-07 7E - 04 4E-04 SE-04 JE- 05 2E- 06 SE-05 1E- 04 1E- 04 SE-04 

57 . Th229 2E-08 SE-08 JE-08 tE - 06 1 E-07 JE-07 7E-09 6E-09 2E-os 7E-08 7E-08 6E-09 

58 . Th230 1E-07 7E- 09 2E-09 •E-08 JE-09 1E- 08 2E-08 •E-09 2E-07 7E-09 2E-09 7E-07 

59 Th231 lE- 01 2E-0J 2E-0J JE-02 2E- 0J 2E-0J 3E- 02 6E-03 2E- 01 1E- 02 4E-0J 2E+00 

60 . Th23J 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 OE+00 0E+00 0E+00 OE+0O 0E+O0 

61 . Th234 3E+oo · •E-02 4E-02 SE-01 SE- 02 •E- 02 BE-01 1E-01 4E+00 2E-01 1E-01 4E+01 
62 . 11207 JE-05 2E-04 3E-07 BE-04 •E-04 &E- 04 JE-05 2E-06 9E-05 1 E-04 1E-04 SE- 04 
63 . U233 1E-05 BE-05 1E-05 9E-04 1E- 0• JE-04 •E-08 2E-06 7E- 06 BE-05 SE-05 JE- 06 
64 . U234 1E-03 7E- 05 2E-05 JE- 04 4E-05 JE-05 1E-O• 2E-05 6E-0• 4E-05 lE-05 4E-03 
85. U235 lE-01 2E-03 2E-03 JE-02 2E-03' 2E-03 3E-02 6E-03 2E-01 lE-02 4E-03 2E+0O 
68. U2J8 JE+00 •E-02 •E-02 BE-01 SE-02 •E-02 BE-01 lE-01 •E+00 2E-01 1E-01 4E+01 
67. Y90 1E-15 1E+05 2E+05 2E+04 4E+oe 2E+06 4E+04 5E+03 4E+05 2E+05 2E+05 4E+03 
68 . Zr93 9E-01 1E-08 6E-0B 9E-01 1E-0B 9E- 10 2E+00 2E-01 2E+01 SE-01 SE-02 •E-01 
TOT CURIES 4.44E+03 8.4BE+05 4.00E+05 1.25E+06 a.50E+06 1.52E+07 1.01E+05 1.10E+04 l .47E+05 1.22E+06 1.20E+06 2.23E+04 :,::1 to 

(1) ::r: < _. 
I 

TOTAL TAU 630 .0 1345.4 90 .2 1092.0 4827 .9 4721 .8 53.3 5.4 97.7 183.5 183.7 18. 1 8 
0 
0 

--.J 
\,C) 
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< Tola! BX-101 BX-102 BX- 103 BX-104 BX-105 BX-106 BX-107 BX-108 BX- 109 BX-110 BX-1 11 BX-112 

(1/1/90) Mole• Mole, Mole, Moles Mole • Mole, Molu Mole, Mole, Mole• Molu Moln 

69. Ag 1E- 23 8E--05 SE- 23 SE- 04 2E-04 SE- 04 6E-07 2E-08 6E-07 4E-05 4E--05 JE--07 

70 . Al tE+06 7E+06 •E+oe SE+OS 2E+06 tE+07 tE+OS 3E+05 4E+05 3E+06 3E+06 3E+05 

71 Ba 3E+OO 1E+01 SE+OO 3E+Ot 1E+01 2E+O~. 3E+OO 2E+CIC, 1E+01 2E+01 2E+01 2E+OO 

72 . Bi SE-13 •E-12 6E-13 1E-11 2E-04 SE- l~ · 7E+04 . · 7E+03 8E+02 5E+04 5E+03 3E+04 

73 . C2H303 OE+OO OE+OO OE+OO OE+OO OE+OO 4E+03 ., : OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO 

74 . C6H507 eE-13 SE+OS 3E-t4 OE+OO 1E+06 1E+08 OE+OO I OE+OO OE+OO 3E+05 3E+05 OE+OCI 

75. C03 1E+05 IE+OS 1E+06 3E+06 •E+OS 3E+06 7E+C5 •E+03 3E+05 8F.+05 9E+05 7E+O• 
76 . C204 OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+O:> OE+O:l OE+OO OE+OO OE+OC OE+OO 

77. Ca 4E+03 4E+02 SE+Ot OE+OO 1E+OO 9E--O 1 OE+OO 1 E--07 tE-04 2E-OS 4E-O::- OE+OO 

78 . Cd OE+OO OE• OO OE+OO OE+OO OE+OO OE+O:l OE+O:l OE+OO OE+OO OE+OO OE+OO OE• OO 

79. Ce 7E-20 3E+01 3E- 17 2E- 03 2E+01 8E+02 tE+O,_ . 3E-01 2E- 02 7E+01 7E+0 1 8E+01 

80 . Cl 2E-24 1E-04 JE-29 tE-07 2E-05 SE-04 2E-<•• 1 •E-07 IIE-05 2E-04 2E-04 2E-05 

81 . Cr 3E-01 2E-02 JE-oe 2E-05 2E-05 SE+OO 1E+04 1E+O:J 1E+02 7E+03 7E+C~ •E+03 

82 . EOTA OE+OO OE+OO · OE+OO OE+OO OE+OO 6E+03 . OE+O(l . OE+CIO OE+OO OE+OQ , OE+OC OE+OO 

83. F •E-15 7E+04 9E+05 1E+OO 6E+04 5E+05 1E+05 2E+04 1E+01 1E+o5 · . 1E+05 SE+O• 
84 . Fe 1E+05 1E+05 tE+03 OE+OO 2E+05 2E+05 2E+05 2E+04 2E+03 1E+Of · · SE+O• 8E+0• 

t:, 85 . Fe(CN)6 2E+01 3E+03 6E+02 9E+OO I 
6E+OO 1 E+Ol OE+OO SE-02 3E+01 tE+OJ 1E+03 2E- 1• 

00 86. HEOTA 9E-18 6E+01 SE- 23 3E+02 7E+01 1E+04 OE+OC OE+OO OE+OO 1E+01 1E+01 oE+rc 

87. Hg OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+O~ OE+OO OE+OO OE+OO OE • OO OE+C':i 

88 . K 6E-18 1E+04 JE- 21 3E+04 8E+04 4E+05 OE+OC OE+OO OE+OO 8E+03 8E+03 OE • OO 

89 La OE+OO OE+OO OE+OO OE+OO OE+OO JE-24 OE+OO OE+OO OE+OO OE+OO OE+O:l OE+OO 

90 Mn 2E-15 2E+03 3E+02 2E+02 4E+03 7E+Ol OE • OO OE+OO OE+OO BE+02 9E+02 OE • OO 

91. N02 2E-14 2E+06 3E-11 9E+05 2E+05 7E+oe BE+04 8E+03 2E+05 3E+oe 3E+06 1E+05 

92 N03 9E- O• 2E+07 5E+07 5E+07 4E+07 1E+08 1E+06 2E+O• 1E+oe 1E+07 1E+07 1E+06 

93 . Na 2E+05 2E+07 6E+07 6E+07 5E+07 1E+08 4E+oe •E+04 1E+oe BE+06 9E+o6 2E+06 

94 . Ni 1E+04 2E+04 1E+03 2E+01 •E+04 8E+03 OE+OO 6E- 13 6E- 03 SE - 01 SE-01 2E- 26 

95 . OH •E+oe 1E+07 1E+07 3E+06 4E+06 7E+06 6E+05 1E+oe 9E+05 1E+oe •E+04 9E+05 

96. P04 2E-15 2E+04 •E+O• 7E+03 2E+05 t E+oe 4E+05 8E+03 4E+04 tE+OS 3E+05 SE+OS 

97. Pb 9E+03 tE+O• tE+Ol 2E- 08 BE-02 2E+04 tE-09 6E-11 3E- 09 SE-03 SE-03 1E-08 

98 . Se04 OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO 

99. Si03 2E- t • 2E+oe 1E+05 2E+O• 5E+04 4E+05 2E+04 2E+02 4E+03 BE+04 8E+04 1E+04 

100. Sn OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO 

101 . SO• 2E+03 2E+05 2E+05 tE+06 3E+05 2E+06 2E+05 •E+02 •E+04 2E+05 2E+05 3E+O• 
102. Sr 9E-21 3E+02 •E+02 tE+02 1E+03 2E+02 OE~OO OE+OO 2E- 03 7E+Ot 7E+01 OE+OO 

103. WO• OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO :,:, b:l 
104 . ZrO 3E+OO 9E+00 2E+Ot •E+OO 1E+02 6E+01 2E+04 2E+03 3E+02 2E +04 2E+03 9E+Ol 

(I) ::r: < ...... 
105. Volume ( SE+Ot 6E+01 8E+02 5E+02 5E+02 tE+Ol 4E+02 2E+01 2E+02 2E+02 2E+02 1E+02 

I 
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< Tolal BY-101 BY - 102 BY - 103 BY-104 BY - 105 B Y- 106 BY-107 BY-108 BY-109 BY-110 BY-111 BY-112 

I 111190) Curie£ Cu11e£ Culie£ Cu11es Curies · Cu11 e& Curies Curies Curies Curies Curies Curiel 
-· ------

1 Ac225 1E-07 5E-08 BE-08 IE - 07 1E- 07 lE-07 7E- 08 7E - 08 SE-OB IE-07 IE-07 6E-08 

2 Ac227 2E-04 5E-05 4E - 05 BE - 04 JE-04 2E-04 1E-04 9E-05 6E-05 2E-04 2E-04 3E-05 

3 Am241 BE+0l 2E+01 2E+02 2E+02 2E+02 1E+02 6E+01 9E+01 3E+01 1E+02 SE+01 1E+01 

4 Arn242 2E-01 5E-02 3E- 02 3E-01 2E-01 2E-01 BE-02 IE-01 6E-02 2E-01 2E-01 3E-02 

s Am242rn 2E-01 SE-02 JE - 02 3E- 01 2E-0I 2E - 01 BE-02 1E-01 6E-02 2E-01 2E- 01 3E-02 

6 Arn243 1E- 01 3E-02 lE-02 2E-01 lE - 01 lE-01 6E - 02 9E-02 4E-02 1E-01 1E-01 2E-02 

7 Al217 lE-07 5E-08 BE - 08 lE-07 1E - 07 lE - 07 7E-08 7E-08 SE-OB IE-07 IE-07 6E-08 

8 Ba13Sm 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E • 00 

9 8al37rn SE+0S 1E+0S 2E+04 SE+05 4E+05 SE+0S 2E+0S 2E+05 2E+05 4E+05 SE+0S 9E+04 

10 Bi2 10 QE -11 4E-11 2E-10 2E - 09 1 E-09 JE - 10 3E-1 0 2E - 10 2E-11 4E-10 9E-11 IE-11 
II 81211 2E - 04 SE-OS 4E-05 BE-04 3E-04 2E-04 1E-04 9E-os 6E-0S 2E-04 2E-04 3E- 05 
12 Bi213 IE - 07 SE-08 BE - 08 1E-07 1E- 07 1 E-07 7E-08 7E - 08 SE-08 lE-07 1E-07 BE-08 

13 B1214 1 E-10 lE-10 9E - 10 9E-09 4E-09 1 E-09 1 E-09 1E-09 6E-11 IE-09 2E-10 3E-11 
14 C 14 2E+02 5E+01 1E+01 2E+02 1 E+02 2E+02 6E+01 6E+01 SE+0I 1E+02 2E+02 3E+01 

15 Cm242 tE-01 4E- 02 2E-02 JE - 01 2E - 01 lE -0 1 6E - 02 1E-01 SE-02 1E-01 2E--O 1 3E-02 

0 
16. Cm244 2E+00 4E-01 BE - 02 2E+00 1E+00 2E+00 6E-01 9E-01 5E - 01 IE+00 2E+00 3E-01 

' 17 . Cm245 9E-05 3E - o5 5E -0 6 lE-04 BE - 05 1 E- 04 4E - 05 6E-05 3E-05 OE-05 1E-04 2E-05 
\0 

2E+00 6E-01 1E - 01 2E+00 2E+00 2E+00 7E-0 1 1E+00 7E-01 2E+00 2E+00 •E-01 18 Cs135 
19 Cs137 5E+05 1E+05 2E+04 5E+05 4E+05 5E+05 2E+05 2E+05 2E+05 5E+05 5E+05 9E+04 
20 Fr221 1E- 07 SE-08 BE- OB lE-07 lE-07 1 E- 07 7E-08 7E-oe SE- 08 IE-07 IE-07 BE-OS 
21 Fr223 3E-06 7E-07 6E-o7 lE - 05 SE - 06 JE-06 2E-06 1E-06 BE-07 2E-06 3E-06 SE-07 
22 1129 6E- 01 2E-01 3E-02 7E-01 5E-01 6E- 01 2E-01 3E- 01 2E-01 6E-01 7E-01 IE-01 
23 NI.J93rn SE+00 1E+00 2E+00 4E+01 2E+01 1E+0t SE+00 BE+00 2E+00 1E+01 SE+00 9E-01 
24 . Ni59 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+0O 0E+00 0E+0O 
25 . Ni63 5E+02 7E+02 3E+03 2E+03 2E+03 3E+02 7E+02 -1E+03 5E+02 1E+03 6E+02 9E+02 
26 . Np237 IE+00 4E-0t 6E- 02 IE+00 1E+00 1E+00 EE-01 7E- Ot 4E-01 IE+00 IE+00 2E-01 
27 Np239 1E-01 JE-02 1 E-02 2E-01 IE- 01 tE-01 6E-02 9E-02 3E-02 IE-01 1E-01 ; · 2E-02 
28 Pa231 3E-04 9E-05 1 E-04 IE-03 7E-04 3E-04 3E--04 IE-04 IE-04 3E-04 3E--04 SE-05 
29 Pa233 IE+00 4E-0t 6E- 02 IE+0O IE+00 IE+00 SE-01 7E- 01 •E- 01 1E+00 1E+00 2E-01 
30 . Pa234m SE-02 4E-01 SE+00 SE+0t 2E+01 2E- 01 SE+00 9E-01 3E-01 6E-02 1E+00 SE-02 
31 . Pb209 IE-07 SE- 08 BE-08 IE-07 IE-07 IE-07 7E-08 7E-08 SE-08 1 E--07 lE-07 BE- OS 
32 . Pb210 eE-11 4E-11 2E-10 2E-09 IE-09 3::-10 :JE-10 2E-10 2E-11 3E-10 9E-11 IE-11 
33 . PIJ211 2E-04 SE-05 •E- 05 SE-04 3E-04 ~E-04 IE-04 QE-05 6E-05 . 2E--04 2E--04 JE-05 
34 Pb214 1E-1 0 lE-10 8E- 10 9E-09 4E-09 1 E-09 IE-09 1E-09 BE-11 IE-09 2E-10 3E-1 t 
35 Pdt07 IE+00 3E-01 SE- 02 IE+00 9E-01 · · · 1c • 00 4E-O 1 SE-01 3E- 01 IE+0O 1E+00 2E- 01 :::0 t,::1 

36 Po210 9E-1 t •E- 11 2E-t0 2E-09 IE- 09 JE-10 3E-10 2E-10 2E-11 3E-10 9E-11 IE-11 
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Total BY-101 BY- 102 BY-103 BY-104 BY-105 BY-1011 BY-107 BY-108 BY-109 BY-110 BY-111 BY-112 

(1/1/90) Curle a Curlea Curiea Curlea Curl 1.: Curi~•. . Curle~ Curle, Cur lea Curlea Curlea Curlea 

37 . Po213 1 E--07 5E- 08 8E-08 IE-07 1E-o~. 1 . , 1E-o.7 . 7E-08 7E-08 5E-08 · 1E-O 1 E--07 IIE- 01 

38 . Po214 2E-10 IE-10 1E-09 1E-08 5E-Q9 1E-09 2E-011 1E-09 7E-1'f li •i' 2E-09 4E- 10 5E-l 1 .. , ·• 
39. Po215 2E--04 liE-05 4E-05 SE-04 3E-O~ ; , . 2E-O~ " 1 E--04 9E-05 IIE--05 2E--O• '. ' ' 2E--04 3E--OS 

40 . Po211 IE-10 1E- 10 9E-10 9E-09 4E-O~ .. . ,. 1E- O~ f E-(j~ I E--09 IIE-11 • IE-09 2E-IO 3E-11 

41. Pu238 IE- 01 2E-01 2E+01 4E+01 1E•Q1 . , . . 1E+q1, ., 7E•~P, ;, :."' iE+OI IE-01 ' 1E+01 I E--dY · 1E--01 

42 . Pu239 4E-02 4E-03 9E• 02 2E+02 9E• OI , , 3E• OI 3E• O~ . 3E• OI IE-05 5E+OI · .. ,, 2E-Ol IE-04 , · •·· . , 1•, 1 

43. Pu240 1E-02 2E- 03 2E+02 3E+01 2E+Oi :• • 
IIE• QQ IIE • OO IIE• OO 2E--03 1E• OI ·, 5E-02 2E-03 
4E+0 °1 '' ·· , . , .. 

4E-o, " 44 . Pu241 2E--02 2E- 03 3E+03 1E+02 IE• 01 3E• 01 4E• OI IIE+OI ., 3E--OI SE--04 

45. Ra223 2E-04 liE- 05 4E- 05 8E-04 3E- 04 2E-04 1E-04 9E- 05 IIE - 0~ I 2E-04 ' 2E-04 3E-05 

411 . Ra225 1E-07 SE-08 IE-08 1E-07 IE-07 IE-07 , : 7E-Oj 7E- OB 5E-08 IE- 07 1E-07 BE-01 '. 
47 . Ra2211 IE- 10 1E- 10 9E- 10 9E-OII 4E-OII 1E-QII 1E-o·g I E-09 BE- 11 IE- 011 2E- 10 3E-11 

48. Ru106 2E--04 IE- 05 2E- 02 3E-04 3E-04 2E-04 . IIE-~r·. 1E-04 7E-05 2E-0·4 2E-04 4E-05 · 
' I 

49. Sb12II 2E--03 2E-04 BE- 01 BE+OO SE+OO IE•<:~ 1 E• OO .. 2E+OO 2E- 08 2E+do IE--02 IE-08 
I:·• 

50. Sbl26m 2E-03 2E-04 BE- 01 BE+OO liE+OO 1E+OO 1E+OO 2E+OO 2E-08 2E+do . 1 E-02 I E--08 
IE+oi 

. ' . 
4E•do · · 1E+d\ . "' 

i::, 51. Se79 1E+01 3E+OO 6E- OI 1E+OI 1E+OI •E+OO 5E+OO 1E+01 2E • OO 
I 52. Sm151 4E+OO 4E- OI 8E+02 IIE+03 IIE+03 2E+03 2E+03 2E+03 1E-d~ . . 3E+d~ . . ' 1E+OI I E--03 ,_. 

2E-dii 1.;,, 2E+db' 0 53 . Snl211 2E--03 2E- 04 SE- 01 BE+OO 4E+OO 1E+OO 1E+oo 1E+OO IE- 02 1e-oa 

54 . Sr90 4E+05 IE+05 7E+05 3E+OS 2E+05 4E+OS 2E +cis SE+04 1E • 05 3E• OS . ' ' 4E+0 :5 7E+04 

55 . Tc99 4E+02 1 E+02 2E+01 4E+02 3E+02 4E+02 ~E•02 . 2E+02 1E+o2 .; , 4E+02 4E+02 8E+01 

58. Th227 2E-04 SE- 05 4E- 05 7E-04 3E- 04 2E- 04 1 E-9.4 IIE- 05 BE- OS 2E-04' · 2E-O~ 3E-05 
57 . Th229 1E-07 SE- 08 BE- 08 1E-07 IE-07 1E-07 7E--08 7E- 08 SE - OB IE-0'/ ., i 1E- 0'7 BE- 08 

58 . Th230 2E-09 2E- 08 2E- 07 2E - 06 6E-07 2E- 07 2E-07 2E-o7 4E-09 2E-07 ' " I 2E-08 3E- 09 
59 . Th231 2E-03 2E- 02 2E - 01 2E +OO BE-01 IE- 02 2E-01 •E- 02 1E- 02 3E- ll3 SE- 02 2E-Ol 
60 . Th233 OE+OO OE+OO OE+OO OE +OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+!JO 
61. Th234 SE-02 •E- 01 SE+OO SE+01 2E +01 2E- 01 SE+OO 9E- 01 JE - 01 6E- 02 1E+OO SE- 02 
62 . Tl207 2E-04 SE-OS 4E-05 BE-04 JE-04 2E-04 lE-04 IIE- 05 6E-05 2E-04 2E - 04 JE - 05 
83 . U233 1 E--04 4E- 05 4E- 05 lE-04 1E-04 IE- 04 BE- OS 7E-OS 5E - 05 IE- 04 IE- 04 5E- 05 
64 . U234 2E-05 IE- 04 2E-03 1E- 02 3E - 03 IE- 03 1E- 03 lE- 03 4E- 05 lE- 03 IE- 04 2E- o5 
65 . U235 2E- 03 2E- 02 2E-01 2E+OO BE-01 1 E- 02 2E-01 4E- 02 lE- 02 3E- 03 5E- 02 2E- 03 
66 . U238 SE- 02 4E- 01 5E+OO 5E+01 2E+01 2E- 01 5E+OO IIE- 01 JE- 01 6E-02 1E+OO 5E- 02 
67 . Y90 4E+05 1E+05 7E+05 3E+05 2E+05 •E+OS 2E+OS SE+04 1E+05 4E+OS 4E+OS 7E +04 
68 . Zrll3 1 E--02 IE- 03 JE+OO 4E+01 3E+01 9E+OO 7E+OO IIE+OO OE+OO 1E+o1 8E- 02 IE- 08 
TOT CURIES 1.72E+08 4.81E+OS 1.47E+06 1.81E+08 1.23E+06 1.78E+08 7.0JE+OS 5.03E+05 11 .01 E+05 1.58E+08 1.70E+06 3.21 E+OS 

TOTAL TAU 281 .11 70 I 1137.2 1128 .2 359.I 3111 .1 157.11 1111 .7 80 .7 211 .I 284 .3 40 .4 
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TRAC Oalal>ase - Tank Fa,m Summa11es lo, !lie 241 - BY Tank Fa1111 ~ 
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< Toi al BY- 101 BY - 102 BY-103 BY- 104 BY- 105 BY- 106 BY-107 BY - 108 . BY - 109 BY-110 BY-111 BY-112 

f 111/90) Mole & Moles Mole& Mola , Mole& Mole& Mole, Mole, Moles Moles Mole• Mole, 

69 Ag SE - 05 lE - 05 2E-06 SE - 05 4E - 05 SE - 05 2E-05 JE-05 2E-05 SE-05 SE-05 lE-05 

70 Al 4Et06 2Et06 4Et06 4Et06 5E+06 5E+06 2E+06 2E+06 2E+06 4E+06 5E+06 4E+08 

71 Ba 4E+01 1Et01 2E+01 4E+01 3E+01 3E•01 1E+0t 2E+01 1E+01 JE+0t JE+0t 1 E+0t 

72 Bi 2E- 12 2E-12 4E- 04 5E+04 JE+04 1E- 06 1E+04 tE+0J lE- 05 1E+04 4E-12 9E-0S 

73 C2H3O3 0Et00 0Et00 0Et00 0E+00 0E+00 0E+00 0E+00 0E+00 0Et00 0E+00 0E+00 0E+00 

74 C6H507 JE+0S 1E t05 2E•04 4E•05 3E+05 3E+0S 1E+0S 2E+05 1E+0S 3E+0S 4Et05 6E+04 

75 C03 1 E+06 3Et05 1E+05 3E+06 2E+06 1E+06 6E+0S 7Et05 4E+0S 1E+06 tE+06 2Et05 

76 C2O4 0E+00 0E+00 0Et00 0E+00 0E+O0 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 

77 Ca SE-03 2E -02 4E-0 1 7E+04 1E+05 2E+04 7E+03 1E+04 2E-02 1E+04 4E- 03 8E-0l 

78 Cd 0Et00 0Et00 0Et00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 

79 Ce 9E+01 3Et01 5Et00 1E+02 7E+01 1Et02 3E+01 5E+01 3E+01 9E+01 tE+02 2E+01 

80 Cl 3E-04 BE- 05 lE-05 JE- 04 2E - 04 3E- 04 1E- 04 2E-04 9E-0S 2E-04 JE-04 SE-05 

81 c, 6E - 13 2E-12 SE - 05 6E +03 5E+03 1 E- 07 2E+03 2E+02 tE-06 2E+03 tE-12 IE-OS 

82 EOTA 0E+00 0E+00 0Et00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+O0 0E • 0O 

83 F 1Et05 1E+06 4Et06 1E+0S tE+0S 1 E+0S SE+04 9E+04 2E+0S tE+05 tE+0S •E+0• 
84 Fe 6E+04 2Et04 3E+03 2E+0S 1E+0S 6E+04 5E+04 4E+04 2E+04 8£:+04 6E+04 1E+04 

t:1 85 Fe(CNJ6 1E+03 4Et02 2Et03 1E+0S 7E+04 3E+04 3E+04 3E+04 4E+02 5E+04 2E+03 2E+03 
I ..... 86 . HEOTA 2E+01 SE+00 9E- 01 2E+01 1E+01 2E+01 7E+00 tE+01 6E+00 2E+0t 2E+0t JE+0O ..... 

87 'Hg 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 CiE+O0 OE+00 
88 K 1E+04 JE+0J SE+02 1E+04 8E+03 1E+04 4E+03 7E+03 3E+03 IE:+04 tE+04 2E+03 
89 La OEt00 0E+00 0Et00 0E+00 0E+00 0E+00 0E+00 0E+00 ._ 0E+00 dE+00 OE+00 0E+00 
90 . Mn tE+0l 3E+02 6E+01 1E+03 9E+02 1 E+0J 4E+02 7E+02 4E+02 'IE+0J tl:+03 2£+02 
91 NO2 4E+06 1E+06 2E+0S 4E+06 3E+06 4E+06 2E+08 2E+08 1E+06 •E+06 4E+06 8E+o5 
92 . NO3 2E+07 3E+07 8E+07 2E+07 1E+07 2E+07 6E+08 9E+08 3E+07 I. '1E+o7 2E+07 1E+07 
93 . Na 2E+07 3Et07 9E+07 t E+07 1E+07 1 E+07 ~.E+oe 8E+08 iE+07 1E+07 " · 1E+07 1E+07 
94 Ni JE+00 1Et02 3E+03 2E+05 1E+0S 6E+04 6F.+04 6E+04 2E+02 9E+04 JE+0l 4E+oJ 
95 OH 1E+06 5E+06 1E+07 SE+0S 7E+06 4E+06 2E+06 •E+0S •E+oe JE+0S 2E+o6 3i:+06 
96 PO4 SE+0S 2E•04 tE+06 7E+04 1E+0S 6E+04 3E+04 4E+04 2E+04 6E+04 6E+04 SE+0• 
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101 . 504 JE+0S 8E+04 SE+0• JE+0S 2E+05 _: ,. JE+0S 1.E+0S tE+05 9E+0• '' JE+OS Jt:+05 SE+0• 
102 . Sr 9E+0t 5E+03 BE+04 9E+0t '.lE+0J _3E+04 2E+04 1E+03 3E+03 3E+04 2E+03 6E+03 
103 WO• 0E+0O 0E+00 0E+00 0E+00 0E+00 0E+O0 0E+00 0E+00 0E+00 0E • O0 OE+00 OE+00 ~ to 
104 ZIO 2E+01 8E+O0 4E+01 2E+04 1E+04 " 

2E+0t ('1) ::c ,, 4E+03 4E+02 6E+00 •E+OJ 2E+01 SE+00 < ---
105 Volume ( 4E+02 •E+02 1E+03 7E+02 6E+02 6E+02 3E+02 3E+02 6E+02 6E+02 6E+02 3E+02 
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