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1.2 Introduction to the Hanford Site

C. E. Cushing

The Hanford Site lies within the semi-arid Pasco Basin
of the Columbia Plateau in southeastern Washington
State (Figure 1.1). The Site occupies an area of about
1,450 km? (approximately 560 mi*) north of the
confluences of the Snake and Yakima rivers with the
Columbia River. This land, with restricted public access,
provides a buffer for the smaller areas historically used
for production of nuclear materials, waste storage, and
waste disposal; about 6% of the land area has been dis-
turbed and is actively used. The Columbia River flows
eastward through the northern part of the Hanford Site
and then turns south, forming part of the eastern bound-
ary. The Yakima River runs along part of the southern
boundary and joins the Columbia River downstream
from the city of Richland. Adjoining lands to the west,
north, and east are principally range and agricultural
lands in Benton, Grant, and Franklin counties. The cities
of Richland, Kennewick, and Pasco (Tri-Cities) consti-
tute the nearest population center and are located
southeast of the Hanford Site.

Population estimates for 1993 by the Forecasting
Division of the Office of Financial Management of the
state of Washington place the totals for Benton, Franklin,
and Grant counties at 122,800, 41,100, and 60,300,
respectively. The 1993 estimates for the Tri-Cities
populations are Richland, 34,080; Kennewick, 45,110;
and Pasco, 21,370. The estimated populations of Benton
City, sser, and West Richland totaled 10,900 in 1993.
~ ima  Of the percent of the population exceeding

65 years of age are 9.87, 9.73, and 13.09 in Benton,
Franklin, and Grant counties, respectively, in 1993. The
census for 1990 (U.S. Bureau of the Census) revealed
that the population of Benton and Franklin counties is
young, with 56% of the total population under the age of
35, compared with 54% of the total state population. An
examination of age groups in 5-year increments reveals
that the largest age group in Benton and Franklin
counties ranges from 5 to 9 years old, representing 9.3%
of the total bicounty population; the largest age group in
the state ranges from 30 to 34 years, which represents
about 9% of the total state population.

The entire Hanford Site was designated a National
Environmental Research Park (one of four nationally) by
the former Energy Research and Development Adminis-
tration, a precursor to DOE.

The major operational areas on the Site include the
following:

* The 100 Areas, on the south shore of the Columbia
River, are the sites of eight retired plutonium produc-
tion reactors and the N Reactor, which has been
permanently shut down since 1991. The 100 Areas
occupy about 11 km? (4 mi?).

» The 200-West and 200-East Areas are located on a
plateau and are about 8 and 11 km (5 and 7 mi),
respectively, south of the Columbia River. These
areas historically have been dedicated to fuel repro-
cessing and waste management and disposal activi-
ties. The 200 Areas cover about 16 km? (6 mi?).

¢ The 300 Area, located just north of the city of
Richland, is the site of nuclear and non-nuclear
research and development. This area covers 1.5 km?
(0.6 mi®).

¢ The 400 Area is about 8 km (5 mi) northwest of the
300 Area and is the site of the Fast Flux Test Facility
(FFTF), used in the testing of breeder reactor systems.
Also included in this area is the Fuels and Materials
Examination Facility.

¢ The 600 Area includes all of the Hanford Site not
occupied by the 100, 200, 300, and 400 Areas.

Support areas near the Site in north Richland include
the 1100, 3000, and Richland North Areas. The

1100 Area includes Site support services such as general
stores and transportation maintenance. The 3000 Area
includes the facilities for ICF Kaiser Hanford Company.
The Richland North Area includes the DOE and DOE
contractor facilities located between the 300 Area

and the city of Richland that are not in the 1100 and
3000 Areas.
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June 1993. The reactivation was placed on hold because

" an environmental impact statement is needed to deter-
mine if such operations are the most appropriate alterna-
tive for safe stabilization.

There are no production activities currently taking place
at B Plant but several operating systems are required to
accomplish the B Plant facility mission, which is to
ensure safe storage and management of radiological
inventories. Approximately 400 of about 770 DOE-
leased cesium capsules, manufactured during the late
1970s and early 1980s at the Waste Encapsulation
Storage Facility adjacent to B Plant, have been safely
returned and transferred to that facility. The capsules
had been leased to commercial facilities in several states
to be used to sterilize medical products. DOE has
recalled all of the capsules as a precautionary measure
after one leaked a very small amount of radioactivity at a
Georgia facility in 1988. There will be one shipment
monthly for about 2 years until the remaining capsules
are received. The capsules received to date have been
inspected and are intact and free of leaks or deterioration.
They are currently stored under 4 m (13 ft) of water in
the Waste Encapsulation Storage Facility storage pools.

The Grout Treatment Facility began in 1985 as a way to
stabilize, treat, and dispose of low-level mixed waste
liquid removed from the double-shell tanks. The facility
combined liquid wastes with dry materials such as
cement, limestone, fly ash, and blast furnace slag to
produce a grout slurry that was pumped into an under-
ground concrete vault, where it solidified. Facility
systems were being prepared. Construction was com-
pleted on four new vaults for a scheduled operation in
October 1993, when the grout program was cancelled in
favor of vitrification. Reasons the program was can-
celled were concern from Hanford interest groups about
waste retrievability, volume, and other issues.

The 242-A Evaporator is used to reduce the volume of
liquid wastes from double-shell tanks. The process
condensate will then be stored in liquid effluent retention
facilities until the liquid effluent treatment facility is
complete. The concentrated waste will be returned to the
double-shell tanks. Operational readiness reviews are
being conducted on the retention facilities. The liquid
effluent treatment facility is being designed and con-
structed in the 200-East Area to remove regulated
chemical constituents from the 242-A Evaporator
process condensate.

Site Restoration

Site restoration includes activities to decontaminate and
decommission facilities and to clean up or restore
inactive waste sites.

The Decontamination and Decommissioning Program
conducts surveillance and maintenance of surplus
facilities and has begun to clean up and dispose of more
than 100 facilities. Current activities include decommis-
sioning of the 201-C Strontium Semiworks and the
183-H Solar Evaporation Basins. Demolition of the
190-B Building was completed in December 1993. The
190-B Building, also called the Pump House, supported
B Reactor from 1944 until 1968. The record of decision
for the final environmental impact statement, Decom-
missioning of Eight Surplus Production Reactors at the
Hanford Site, Richland, Washington (58 FR 48509) was
published in the Federal Register in September 1993.
The decision was to proceed with removing eight surplus
plutonium production reactors at Hanford. The reactors
will be removed to Hanford’s central plateau for final
disposition following a safe storage period. The decision
covers the reactors, their associated fuel storage basins
and the buildings that house them, and ancillary and
support buildings at each of the reactors. The current
plan calls for decommissioning the C Reactor first, with
a target completion date of 1997 to 1999.

The world’s first full-scale production reactor,

B Reactor, was placed on the National Register of
Historic Places in April 1992. B Reactor was construc-
ted in 1943 as part of the Manhattan = _zct and re-
mained in active service until it was retired in 1968.
Because of strong local public interest in preserving

B Reactor, DOE will work closely with concerned
groups to decide the final fate of the reactor.

During 1993, T Plant began sampling and repackaging
over 200 tank farm drums containing unknown wastes.
Workers also began an inventory of 58 boxes of un-
known waste. Upgrades to the 2706-T Facility were
conducted during 1992 through 1993, including the
installation of an air filtration and air monitoring system.
The facility will be used for future decontamination and
repackaging of wastes onsite. Many upgrade projects are
planned for the future so that the plant may continue to
support future decontamination.




The Environmental Restoration Remedial Action
Program was established to clean up about 1,100 inactive
waste sites. In 1993, the program initiated Expedited
Response Actions on three individual waste sites. Over
40 drums containing more than 5,678 L (1,500 gal) of
solvent were removed from the 618-9 Burial Ground,
preventing the solvent from reaching the ground water.
In another action, work was completed at the 300 Area
Process Trenches, with approximately 5,300 m*

(7,000 yd?) of contaminated soil being removed from the
trenches and isolated. The third action was a carbon
tetrachloride vapor extraction unit for removing the
chemical from soil in the 200 Areas.

Corrective Actions

Corrective actions consist of activities to comply with
regulatory requirements or compliance agreements with
federal, state, or local regulatory agencies. Corrective
actions in 1993 are addressed in Section 2.0, “Environ-
mental Compliance Summary.”

Research and Technology
Development

Research and technology development activities on the
Hanford Site are a relatively minor contributor to Site
releases. Most of these activities are located in the 200,
300, 400, and Richland North Areas, and releases occur
primarily from the operation of research laboratories and
pilot facilities. Many of these activities are intended to
improve the techniques and reduce the costs of waste
management, environmental protection. 1 Site
restoration.

DOE’s Underground Storage Tank Integrated Demon-
stration Program is funding the development of a mobile
robotic system called the Light Duty Utility Arm System.
This new robotic arm technology will be used to support
cleanup of Hanford’s defense wastes and the cleanup of
other DOE underground storage tank sites throughout the
country. Testing on the robotic arm will begin in the
spring of 1995. The robotic arm will be used for
surveillance, inspection, and retrieval applications in
Hanford’s single-shell tanks. The robotic arm will be
capable of positioning a variety of scientific instruments,
cameras, and retrieval devices within the tanks. These

Major Operations and Aclivities

tools will help reveal the condition of the tank structures
and also provide information about the nature of the
waste materials inside. Hanford’s Fuels and Materials
Examination Facility in the 400 Area is being readied to
test the robotic system before actually using the robotic
arm in a single-shell tank in 1996. Another remotely
operated robotic system has been developed to vacuum
sediment and debris from Hanford’s nuclear fuels storage
pools. The Remotely Operated Sediment Extraction
Equipment will be operational in the spring of 1994.

The FFTF was shut down in 1992. A DOE directive was
issued in 1992 to place the facility in a “hot” standby
condition. This condition means that facility systems can
readily start up on demand. FFTF remained in this
condition during most of 1993, pending Congressional
authorization to fund future operations and determination
of a new mission, as directed by DOE. In December,
1993, DOE announced that no mission had been identi-
fied which could justify continuing operation of the
reactor. The Secretary of Energy ordered a phased
process to place the FFTF into a safe shutdown condi-
tion. The original long-term mission was lost when
Congress decided to terminate the country’s breeder
reactor program. It will take about 5 years to shut down
the FFTF in a safe manner.

Site Management

Hanford Site operations and activities are managed by
the Richland Operations Office through the following
prime contractors and numerous subcontractors. Each
contractor is responsible for safe, environmentally sound
maintenance and management of its facilities and
operations; for waste management; and for monitoring of
operations and effluents to ensure environmental
compliance.

The principal contractors and their respective responsi-
bilities include:

*  Westinghouse Hanford Company, the operating and
engineering contractor, conducts environmental
restoration, manages wastes, operates FFTF,

maintains N Reactor and its fuel fabrication facili-
ties, and provides support services such as fire
protection, stores, and electrical power distribution.
In October 1993, the ICF Kaiser Hanford Company
contract was assigned to Westinghouse Hanford
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Table 5.1. E ironmental Surveillance Sample Types and Measurement Locations, 1993

Sample Locations

Columbia River

Total Site Nearby Distant COES Hanford
Number  Onsite® :rimeter® Communities® Communities®  Stations©? Upstream®  Reach® Downstream

Air 39 20 10 4 2 3
Ground water® 454 454
Springs 7 7
Columbia River 7 2 4 1
Irrigation water 1 1
Drinking water 13 8 50
Columbia River

sediments 9 1 6 2
Ponds 3 3
Foodstuffs 10 6 2 2
Wildlife 11 9 2 2
Soil 36 19 14 1 2
Vegetation 13 6 5 2
TLDs® 68 26 33m 4 2 3
Roadway surveys 5 5
Shoreline surveys 16 16
Aerial survey 1 1

(a) Surveillance Zone 1.

(b) Surveillance Zone 2.

(¢) Surveillance Zone 3.

(d) COES = community-operated enviro1  ntal surveillance.

(e) Approximately 770 wells were samp  for all ground-water monitoring programs onsite.
(f) Includes four offsite water s »olies.

(g) TLDs = thermoluminescent dosimete

(h) Includes locations along the Columbia River.
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Table 5.3. Airborne Radionuclide C

Radionuclide

Composite Group®®

Total beta

905;r

1061211

1291

13II

137(:S

Onsite

Perimeter

Nearby Communities
Distant Communities
COES Stations®

Onsite

Perimeter

Nearby Communities
Distant Communities
COES Stations

Onsite

Perimeter

Nearby Communities
Distant Communities
COES Stations

Onsite
Perimeter
Distant Communities

Perimeter
Distant Community
COES Station

Onsite

Perimeter

Nearby Communities
Distant Communities
COES Stations

centrations in the Hanford Environs, 1993 Compared to Values from the Previous 5 Years

1993 1988-1992 1993
No. of No. of Concentration
Samples Maximum® Average® Samples Maximum® Average® Guide'®
pCi/m’ pCi/m? pCi/m® pCi/m? pCi/m?
483 0.0¢ £ 0.0026 0.021 + 6.1% 2,549 0.13 + 0.0036 0.019 £ 2.6%
202 0.063 x 0.0026 0.021 £ 9.5% 1,623 0.15 + 0.0039 0.019 = 3.2%
50 0.060 % 0.0025 0.021 + 19% 942 0.10 + 0.0033 0.019 £ 4.3%
49 0.074 + 0.0041 0.019 + 20% 598 0.12 £ 0.0038 0.018 + 5.3%
73 0.079 + 0.0029 0.021 + 18% 139 0.057 + 0.0034 0.018 + 8.9%
aCi/m? aCi/m’ aCv/m® aCi/m? aCi/m?
9 15+£29 0.54 + 1,300% 133 4,200 = 140 83 + 98% 50,000,000
7 6.9 £ 43 -8.4 £ 130% 87 2,300 £ 130 120 £ 74%
1 -10 £ 31 -10 £ 310% 64 6,300 £ 110 160 + 130%
2 -17 £ 23 -17 £ 0.58% 57 150 £ 79 7.6 £ 120%
3 1.8+ 36 -13 £+ 200% 12 64 + 36 1.6 £ 1,000%
36 2,000 £ 3,200 -85 + 580% 338 14,000 £ 9,400 96 + 480% 30,000,000
28 3,000 £ 2,600 340 + 140% 249 8,600 £ 11,000 130 + 460%
4 3,000 % 2,300 52 £ 4,500% 187 12,000 £ 11,000 -3.6 £ 21,000%
8 940 £ 2,100 -530 £ 220% 160 20,000 £ 16,000 480 £ 180%
12 950 £ 2,100 -1100 £ 80% 21 2,400 + 3,400 58 £ 910%
4 52 £ 045 39 £+ 32% 19 500 £ 100 120 £ 51% 70,000,000
8 2.0 £0.21 1.2 £ 31% 40 18 £27 34 £ 33%
4 0.1 £0.010 0.070 £ 32% 21 0.97 £ 0.22 0.24 + 42%
48 3,9C 4,000 -190 £ 250% 484 13,000 £ 11,000 -160 = 150% 400,000,000
22 7,20t 8,900 370 + 310% 215 3,700 £ 6,000 36 £ 650%
25 3,300 4,300 550 + 103% 139 28,000 £ 19,000 410 = 140%
36 310 £ 240 13 + 710% 338 1,200 £ 870 59 £ 76% 400,000,000
28 650 £ 400 52 + 160% 249 1,600 £ 1,100 -8.5 £ 700%
4 280 + 260 57 + 370% 187 1,600 £ 1,100 34 £ 260%
8 110 = 520 -34 + 240% 160 1,300 + 1,200 20 + 380%
12 230 £ 290 -36 £ 240% 21 390 + 270 53 + 100%

‘ Hoday [euswiuoNAug €66 LY




























































































































































































































































































































is the Solid Waste Landfill, where the concentrations
reached a maximum of 5.9 pg/L in well 699-23-34A.
Tetrachloroethylene is commonly used as a degreasing
solvent.

RadiologiCaI_ and Chemical
Monitoring Results for the
Confined Aquifer

The uppermost (Rattlesnake Ridge) confined aquifer was
monitored to determine the extent of ground-water con-
tamination resulting from interaction between the con-
fined and unconfined aquifers. Intercommunication
between aquifers has been previously identified by
Gephart et al. (1979) and Graham et al. (1984). Ground-
water samples from selected confined aquifer wells have
been analyzed for a variety of radionuclides and hazard-
ous chemicals. In most cases, no indication of contami-
nation was observed. Detection of radionuclides in well
299-E33-12 is attributed to contamination by high-salt

waste that migrated by density flow into the borehole
when it was open to both the unconfined and the con-
fined aquifer during drilling (Graham et al. 1984). The
1993 sample from well 299-E33-12 contained 820 pCi/L

. of °H, similar to levels detected since 1991.

Intercommunication between the Rattlesnake Ridge
confined aquifer and the unconfined aquifer north of the
200-East Area was indicated by the nitrate concentration
in well 699-47-50, which was 8,700 pg/L in 1993. This
well is located near an erosional window (an area where
the confining layer is absent) in the confining basalt flow
(Graham et al. 1984). Elevated levels of *H have also
been measured in ground water from the Rattlesnake
Ridge interbed in well 699-42-40C located adjacent to

B Pond. This well contained a maximum of 8,320 pCi/L
of *H in April 1993, continuing a generally increasing
trend. Recent samples showed somewhat lower *H
levels, suggesting an effect by dilute water more recently
discharged to the pond.
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