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ABSTRACT

Near-field environmental surveillance of the Hanford 100 Areas is performed by Westinghouse
Hanford Company (Westinghouse Hanfor to assess and control the impacts of operations.

This involves sampling and analysis from e major environmental pathways of exposure to onsite

workers.

Results from the Westinghouse Hai  rd Environmental Surveillance Program for the Hanford
100 Areas are presented in this report. The environmental surveillance program provides sampling

and monitoring of several parameters to evaluate the environmental impact of 100-N Area Reactor

.Facilities and the shutdown reactor facilities and burial grounds in the retired 100 Areas. Discharges

to the environment are reported in annual effluent release reports.

At 100-N Area, samples of ambieni  r, groundwater, vegetation, and surface soil were collected
and analyzed. Direct radiation levels were also monitored at several locations. Samples of ambient air,
vegetation, surface soil, and sediment were collected to monitor the environmental impact of the 1301-N
and 1325-N Liquid Waste Disposal Facilities (LWDF's). Direct radiation surveys were conducted for

each LWDF and along the Columbia River shoreline.

At the retired 100 Areas, vegetation and surface soil samples were collected and analyzed.
In addition, samples from groundwater monitoring wells located at 100-K Area were collected and

analyzed. The results are provided in this report.
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EXECUTIVE SUMMARY

Near-field environmental surveill: :e of the Hanford 100 Areas is performed by Westinghouse
anford Company (Westinghouse Hanford) to assess and control the impacts of operations.
This involves sampling and analysis om the major environmental pathways of exposure to onsite
workers.

Results from the Westinghouse Hanford Environmental Surveillance Program for the Hanford
100 Areas are presented in this report. The environmental surveillance program provides sampling
and monitoring of several parameters to evaluate the environmental impact of 100-N Area Reactor
Facilities and the shutdown reactor facilities and burial grounds in the retired 100 Areas. Discharges
to the environment are reported in annu¢ :ffluent release reports.

At 100-N Area, samples of ambient air, groundwater, vegetation, and surface soil were
collected and analyzed. Direct radiation levels were also monitore 1t several locations. Samples of
ambient air, vegetation, surface soil, and sediment were collected to monitor the environmental
impact of the 1301-N and 1325-N Liquid 1ste Disposal Facilities (LWDFs). Direct radiation
surveys were conducted for each LW F and along the Columbia River shoreline.

At the retired 100 Areas, vegetatic and surface soil samples were collected and analyzed.
In addition, samples from groundwater monitoring wells located at 100-K Area were collected and
analyzed. The results provided in this :port are summarized by the following highlights.

REGULATORY CONTROLS

The Radiation dose to workers anc e offsite population is regulated by a tiered system of
controls. The U.S. Department of Energ:  JOE) has established the occupational dose limit at
5,000 mrem/yr. The effective dose equiv:i nt limits for any member of the public were set by the
DOE at 500 mrem/yr for occasional annu exposures and at 100 mrem/yr for continuous exposures.
An administrative action level of 25 mrem/yr (to the maximum individual member of the public) has
been identified by the DOE to ensure that these dose limits are not exceeded.

Derived concentration guidelines (DCGs) corresponding to the 100 mrem/yr effective se
equivalent standard are used for compar: n purposes only in this report. It should be noted that the
DCGs are applicable at the point of actual exposure to members of the public and are, therefore, not
applicable onsite.

GENERAL

The N Reactor was placedina “sta down” mode on January 7, 1987, and did not operate
during calendar year 1988.
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AMBIENT AIR MONITORING

Environment: samples of ambient air collected near 100-N Area indicated that the
concentrations of airborne radionuclides were less 1an the DCG and that there was no significant
release to the environment. The only radionuclid( etectable during 1988 was 60Co.

GROUNDWATER

Radionuclide concentrations in the groundwater exceeded the DCG for 90Sr in monitoring sites
near the 1301-N and 1325-N LWDFs during the reporting period. Concentrations of 90Sr also
exceeded the DCG at the N Springs. Groundwater tritium concentrations generally stabilized,
compared to 1987 in the 100-N and 100-K Areas,: did not exceed the DCG at any time during the
reporting period. Iodine-131 concentrations decreased to below detection limits in all 100-N and
100-K monitoring wells in 1988.

SO. AND VEGETATION

Environmental samples of surface soil and  getation collected at 100-N Area indicated near-
background levels of radionuclides in the immediate environment. Tren analysis revealed generally
stable radionuclide concentrations in soil and veg  ion samples since 1980. Five additional,
downstream vegetation sampling locations were¢  d along the N Springs shoreline in 1988.
Generally, these samples contained above-backgr  dlevels of 90Sr. Residual concentrations of
radionuclides released to the 1301-N LWDF were  2cted in the surface soil and vegetation adjacent
to the facility. Since September 1985, the 301-N LWDF has not received )0-N Reactor liquid
effluent. Facility closure plans are being evaluated that will in 1de biotransport and intrusion
barriers.
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environment. Trend analysis, again, revealed generally stable radionuclide concentration in soil and
vegetation samples since 1981.

EXTERNAL RADIATION

External radiation levels were highest in radiologically controlled areas near the 1301-N and
1325-N LWDFs. Dose rates at thermoluminescentdosimeter (" D) locations near the 1301-NLWDF
were generally lower than the levi observedinl 6 and 1987. Activities conducted in support of
the “laying-up” of N Reactor created a slightly increasing trend in dose rates at TLD locations near
the 1304-N Emergency Dump Tank. A short-term increase of activity associated with rail car
shipments of irradiate fuel to PUREX duringJu through September led to a slight increase in
environmental dose rates at the nearby TLD locations.
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RADIOLOGICAL SURVEYS

Direct radiation levels measured near the 1301-N LWDF and along the Columbia River
shoreline were again higher than in ye: -ior to 1986. The 1301-N LWDF is no longer receiving
liquid effluent from N Reactor. The absence of shielding (water) resulted in the increasedd :ct
radiation levels.

Direct radiation levels measured near the 1325-N LWDF were significantly higher than in
previous annual surveys. The 1325-N LWDF began receiving liquid effluent in September 1985.
The increased radionuclide inventorvin 2 facility, along with lower water levels during the

low-flow conditions of the 1987 stand wn of N Reactor, resulted in the increased direct radiation
levels.

LIQUID WASTE DISPOSAL FACIL! 38

Sediment samples collected from the 1325-N LWDF crib contained activation and fission
products discharged from N Reactor. Dis arges to the 1301-N LWDF were discontinued in
September 1985; therefore, 1301-N sediment samples were not collected. Residual radionuclide
levels will decline as the radionuclides decay.
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1.0 INTRODUCTION

1.1 BACKGROUND

Westinghouse Hanford Company ( :stinghouse Hanford), as a prime contractor to the
U.S. Department of Energy (DOE) at the ! nford Site, manages the operation of the N Reactor and
the storage of spent fuel at 100-K Area an naintains the retired reactor facilities at 100-B/C, -D/DR,
-F,-KE/KW, and -H Areas.

The Hanford Site is located within the Pasco Basin in south-central Washington State,
approximately 170 mi southeast of Seattle and 125 mi southwest of Spokane. The 100 Areas are
located in the north-central part of the Hanford Site, along the southern (right) bank of the Columbia
River (see Figure 1-1).

1.2 SCOPE OF THE ENVIRONMENTAL
SURVEILLANCE PROGRAM

The Westinghouse Hanford Environmental Surveillance Program for the 100 Areas provides
monitoring of specific environmental media. The information is used to assist in evaluating the
environmental impact of 100-N Area reactor facilities and the shutdown reactor facilities in the
retired 100 Areas (see “Site Characteristi "”). The major objectives of the monitoring program are as
follows:

@ Detect radionuclides in identified radiological release pathways

® Detect and evaluate changesinras onuclide concentrations discharged or existing in the
immediate environment

® Maintain a data base for trend an: rses
® Provide data for after-the-fact release analyses
® Demonstrate compliance with ap; cable regulations.

This document is used by Westinghouse Hanford to evaluate facility operation and management
practices. The report does not include estimates of radiation doses to the public resulting from the
operation of 100 Area facilities. Reports« jopulation dose commitments and other environmental
information for the Hanford Site are prepared and issued by Battelle’s Pacific Northwest Laboratory
(PNL). Westinghouse Hanford provides radionuclide release information to PNL for the preparation
of such documents.

1.3 REGULATORY BASIS

Radiation standards and regulations for protection of the worker and the environment are
contained in DOE Order 5480.1B, "Environment, Safety, and Health Programs for DOE Operations"
(DOE 1986a). In 1985, DOE issued a memorandum (DOE 1985) that revised the radiation protection
standards for protection of the public in the vicinity of DOE facilities. This memorandum became
effective on July 1, 1985, and incorporated the radiation dose calculation methodology recommended

1-1
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by the International Commission on Radic  zical Protection (ICRP) in Publications 26 and 30

(ICRP 1977, 1979). The memorandum est: ished the maximum allowable radiation dose to the
public at 500 mrem/yr for occasional annt  doses and at 100 mrenv/yr for doses expected to last
longer than 5 yr. The radiation dose from airborne effluents is limited to 25 mrem/yr whole body dose
equivalent and 75 mrem/yr to any organ.

Derived concentration guides (1  Gs) correspor rto the 100-mremv/yr effective dose
equivalent standard are used as comparisons in this report. It should be noted that the DCGs are
applicable at the point of actual exposure to members of the public and are, therefore, not directly
applicable onsite. In keeping with Westii  ouse Hanford’s philosophy to keep doses to workers as
low as reasonably achievable (ALARA),t DCGs are compared to onsite data.

1.4 FACILITY DESCRIPTIONS

1.4.1 100-N Area Facilities

1. 105-N Reactor--The N Reactor is a graphite-moderated, pressurized light-water cooled
reactor that uses slightly en  hed uranium fuel in the production of special nuclear
materials (SNM) and byproc  tsteam for use by the Washington Public Power Supply
System (Supply System) in the generation of electric power. N Reactor has been placed
in a “standdown” mode since nuary 7, 1987.

2. Liquid Waste Disposal Facilities--Two liquid waste disposal facilities (LWDF), 1301-N
and 1325-N, have been used receive and treat N Reactor liquid wastes containing low-
level fission and activation products. The 1301-N LWDF was permanently retired from
service in September 1985. The 1325-N LWDF is now the only LWDF receiving
radioactive liquid waste disc  rges.

The LWDF, also referred to as crib and trench, allows influent to percolate downward
into an engineered soil colu1  where a high percentage of radionuclides contained in
the influent isremoved by a  rption, filtration, and ion exchange.

3. 1314-N Liquid Waste Loadg Facility--The 1314-N Facility receives the radioactive
liquid waste from the 1310-N Facility and the 107-N Facility and transfers it into a
railway tank car which carries the liquid to the 200 West Area Tank Farms for
processing and disposal (see HC-EP-0145, Section 1.4.2).

4, 1310-N Radioactive Chemic: Waste Storage Facility--The 1310-N Facility is used to
temporarily store radioactive waste solution used in the internal decontamination of the
N Reactor. After cooling and neutralization, the solution is subsequently transferred
through underground pipi to the 1314-N iquid Waste Loadout Facility.

5 1NA77 AT I

uel Storage Basin Recirculation Facility--The 107-N Facility provides for

N Keactor’s irradiated fuel: -age basin water recirculation and necessary filtration
and demineralization tored :radioactive effluent discharges to the 1325-N LWDF.
Ion exchange system regeneration effluent and sand filter backwash water are
transferred through underg and piping to the 1314-N Liquid Waste Loadout Facility.

1-3
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Table 1-2. Summary ofthe  stinghouse Hanford Company Liquid Waste
Disposal Facil :s (LWDF) Sampling Program.

|
Number
Sample Sampling method of sample Frequency Analyses
locations
Air Low-volume 1 Every 4 wk Gamma-emitting
continuous sampler radionuclides
with particle filter and
charcoal bed
Surface soil Composite sample of 5 Annually Gamma-emitting
about 150 g dry weight radionuclides,
strontium, and
plutonium
Vegetation Composite sample 5 Annually Gamma-emitting
about 500 g dry weigut radionuclides,
strontium, and
plutonium
1325-N LWDF Dip samples of bottom 12 Annually Gamma-emitting
sediment sediment radionuclides and
strontium
- Direct radiation | Dose rates using hand- 80 Annually Dose rate
held survey instrt  nt |
o NOTE: The monitoring parameters listed in Table 1-2 for the LWDF sampling program will be
included in their respective sections, as listed in the contents. The exception to this listing will be the
e LWDF sediment sampling discussion in Chapter 6.0. PST88-3230-2
- The sampling program for the retired )0 Areas is summarized in Table 1-3. Sampling methods,
frequencies, and analyses are based on characteristics of the environmental parameter being
sampled.
e Table 1-3. Summary of the Westinghouse Hanford Company Environmental
. Surveillance Program for the Retired 100 Areas.
~_— . Number
i Sample Sampling metl of sample Frequency Analyses
locations
Surface soil Composite sample of 20 Annually Gamma-emitting
about 150 g dry radionuclides,
weight strontium, and
plutonium
Vegetation Composite sample of 20 Annually Gamma-emitting
about 500 g dry radionuclides,
weight strontium, and
plutonium
Groundwater Well samgles (4 4 Quarterly Gamma-emitting
provided by PN~ radionuclides and
tritium
NOTE: The momtori—n e 1-3 for the retired 100 Areas sampling
program will be included in uneir respecuve secuions, as listed in the Contents.
*Pacific Northwest Laboratory. PST88-3230-3
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Surface soil and vegetation samples provide a means of evaluating the distribution of
radionuclides from current and past releases to the environment.

The sampling techniques used for the retired 100 Areas samples were identical to those used at
100-N Area. Soil samples consisting of 150 g each were collected from the top 2.5 ¢m of the soil
surface. Vegetation samples of 500 g each werec  cted from the growing portions of perennial
vegetation. Gray rabbitbrush (Chrysothamnusn ¢~~~ * was the predominant species sampled.

Duplicate samples of both media were collected. One of each duplicate sample was analyzed for
gamma-emitting radionuclides at the 100-N Westinghouse Hanford radioanalytical laboratory.
The remaining duplicate samples were analyzed for strontium and plutonium by the U.S. Testing
Company Inc. (UST). Groundwater is routinely sampled from four wells located near the
105-KE Reactor Building. These samples are collected to detect potential le: age from the
105-KE Reactor Fuel Storage Basin.

1.6 SUMMARY OF DECOMMISSIONING
ACTIVITIES

The environmental impact of decommissioning the retired 100 Area reactor ancillary facilities is
mostly beneficial, since decommissioning will remove or stabilize potentially contaminated
structures; however, activities conducted to disman :and decommission the retired 100 Area
facilities may disturb radionuclides contained in or on the structures. These disturbances could
potentially release radioactivity to the immediati nvironment. All facilities are surveyed for
radioactive contamination before demolition. Co: minated facilities are fully characterized and
decontaminated when necessary to ensure that a future resident would receive less than 25 mrem/yr
from buried residual radioactive materials.

The following information provides a brief describtion of maior decommissioning activities

radionuclides.

1-8
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2.0 AMB. NT AIR MONITORING

Air sampling provides a means of monitoring radionuclides released to the air from N Reactor
facilities. The 100-N Area environmental air sampling stations are shown in Figure 2-1. Tables C-1
through C-5 list the radionuclide concentrations detected in the 100-N Area air samples for the
reporting period.

Air samples were collected withco nuously operating low-volume sample pumps. Ambient
air was drawn through a 1 ft3/min orifice into a stainless steel sample cartridge containing a 47-mm
millipore filter and a bed of activated cha )al to collect halogens. The sample cartridges were
changed approximately every 4 wk and analyzed for gamma-emitting radionuclides at the
Westinghouse Hanford radioanalytical laboratory located in the 105-N Reactor Building.

In previous years, comparative data of airborne concentrations of 131] were presented in this
report to provide simplified trend analysis of this contaminant. However, with the shutdown of
N Reactor in January 1987, 131] concentrations in the air have been reduced to below detection limits
and continued trend charting of this radionuclide is no longer warranted. Until such time as analysis
results dictate otherwise, only 60Co results will be presented in graph form for this report. The
airborne concentrations of radionuclides of concern will continue to be reported in tabular form in the
Appendix.

Average radionuclide concentrations detected in 100-N Area air samples are listed in
Table C-1. All averages calculated from two or more values include the standard deviation to indicate
the distribution of the data. Minimum ar naximum concentrations are also shown to indicate the
sample range. All radionuclide concentrations were well below the DOE DCG.

The DCGs are shown for comparisc it the bottom of the table. These concentration guides are
applicable at the point of actual exposure members of the public. The radionuclides identified in
the 100-N Area ambient air samples are near or below the level of detection. Average concentrations
of 60Co detected in 100-N Area air samples from 1982 to 1988 are presented in Figure 2-2. Ambient
air monitoring is conducted for the 1301- _WDF at a location near the inlet end of the facility
(station Al).

Cobalt-60 concentrations near the 1301-N Facility fell below historical average levels and were
well below the significantly increased lev: detected in 1987. The 1987 spike was attributable to the
disturbances to the erib surface an 3ub-surface during excavation activities which occurred in late
1987. Average concentrations of60Code ted near the 1301-N Facility from 1982 to 1988 are
presented in Figure 2-3.

In July 1988, the boulder surface of the crib portion of the 1301-N LWDF was covered with
several feet of clean soil to prevent possil resuspension and animal transport of contaminants.
However, since airborne contaminant levels at 100-N for all rarlionuclides were near or below
minimum detection limits prior to this work, no significant decrease in concentration levels was
discernable.



Figure 2-1. Ambient Air Sampling Locations at 100-N Area.
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3.0 GROUNDWATER MONITORING

3.1 RADIOLOGICAL GROUNDWATER SAMPLING--
100-N AREA

The 100-N Area groundwater sampling is performed to monitor radionuclide concentrations in
the groundwater beneath the 1301-N LWDF, the 1325-N LWDF, and other 100-N Area facilities.
Groundwater samples are also collected to monitor the integrity of underground piping, basins, and
tanks. The locations of the groundwater sampling wells are shown in Figure 3-1. Samples of
groundwater (4-L) were collected by PNL and analyzed for gamma-emitting radionuclides at the
100-N, Westinghouse Hanford radioanalytical laboratory. Duplicate samples collected by PNL were
analyzed for tritium and 89,90Sr by UST. Radionuclide concentrations detected in the quarterly
groundwater samples are presented in Tables D-1 through D-8. The samples contain radionuclides
attributable to liquid effluents discharged to the 1325-N LWDF (Rokkan 1986). Radionuclides that
either do not decay or are not retained in the soil column beneath the LWI s are ultimately released
to the Columbia River via the N Springs shoreline. This discharge is monitored at well N-8T. The
entire length (about 2 mi) of the shoreline between 100-N and 100-D/DR Areas also is characterized
annually. Detailed discussions of these sampling results are reported in annual effluent release
reports and N Springs characterization reports, respectively. The only radionuclide with
concentrations above the DCG at the N Springs is 90Sr.

The average concentrations of 60Co, 90Sr, and 1311 detected in well N-2 from 1981 to 1988 are
presented in Figure 3-2. These radionuclides are useful as indicators of groundwater contamination
and migration. Figure 3-3 shows average concentrations of the same radionuclides detected in
well N-33 from 1985 through 1988. These two wells were selected for comparison because of their
positions relative to the 1301-N and 1325-N LWDFs.

Concentrations of 60Co, 90Sr, and 1311 all decreased in wi  N-2 for the reporting period. This is to
be expected since liquid effluent is no longer discharged to the 1301-N LWDF. Rather, the
1325-N LWDF has been receiving this effluent since September 1985. The trend depicted in
well N-33 showed a reversal of the increase seen in 1987. These reduced values are attributable to
the decreased liquid effluent discharged to the 1325-N LWDF associated with the continued
standdown status of N Reactor. Average 90Sr concentrations in well N-33 remained below the DCG
in 1988, and 1311 concentrations were below analytical detection limits. Cobalt-60 concentrations
decreased during the reporting period, with the 1988 average value falling below the historic range of
well N-33.

3.2 OIL AND GREASE SAMPLING--100-N AREA

Samples of groundwater (1 qt) were collected on a variable frequency from several oil detection
wells. After organoleptic inspection, the samples were sent to the Hanford Environmental Health
Foundation (HEHF) and analyzed for oil and grease. These data are used to monitor the integrity of
underground oil transfer lines and oil storage tanks at 100-N Area.

3-1
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Average oil and grease concentrations detected in 100-N Area groundwater samples are
presented in Table 3-1. The lower limit of detection is 1 mg/L. Most samples contained
concentrations of oil and grease less than or near the level of detection. Table D-9 lists the oil and
grease concentrations detected in 100-N Area groundwater monitoring wells.

Table 3-1. Oiland case Concentrations Detected in 100-N Area

Groundwater (mg/L).
Well® Ns‘;‘;‘;‘i; o Maximum | Minimum | Average opdard
N-16 10 138 <1.0 2.3 38
N-17 12 <1.0 1.8 2.4
N-18 12 ; <1.0 2.1 1.8
N-19 9 1.0 <10 10 ! o0
N-20 9 14 <1.0 10 | o1
N-21 10 ; <1.0 1.3 08
N-22 5 <10 <1.0 <10 0.0
N-23 19 17 <1.0 1.0 0.2
N-24 20 1.2 <1.0 1.0 0.0
N-25 29 2.8 <1.0 1.1 0.4
N-26 19 56 <1.0 1.3 1.0
*Locations identified in Figure 3-1. PSTB8-3230-3-1

3.3 RADIOLOGICAL GROUNDWAT tSAMPLING--100-K AREA

A leak was detected in the 105-KE Reactor Fuel Storage Basin during the 1970’s. The leak was
repaired in 1980 and water levels in the basin are now continuously monitored and reveal no
detectable leakage. In addition, Westinghouse Hanford samples four groundwater wells located near
the 105-KE Reactor Building to provide detection of leakage from the storage basin.

Samples (4-L) were collected and analyzed for gamma-emitting radionuclides at the
Westinghouse Hanford radioanalytical laboratory. Duplicate samples collectedby P . were
analyzed for tritium by UST. The sampling locations are shown on Figure 3-4. Radionuclide
concentrations detected in the 100-K Area groundwater samples are presented in Tables D-1 through
D-8. The concentrations of 125Sb detected in samples from wells K-27 and K-28 indicate residual
contamination from past leaks of basin storage water.

Average radionuclide concentrations detected in well K-_. from 1982 through 1988 are presented

in Table D-10. The data indicate that concentrations of 125Sb (2.7-yr half-life) in well K-27 have
stabilized.

3-5
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Tritium concentrations detected in well K-30 have exceeded those of any other 100 Area
groundwater monitoring well since 1982. The range of tritium concentrations at this well is large for
this period, with the 1988 results showing a slight increase. The 1988 concentration average was 50%
of the DCG for tritium (2.0 E + 06 pCi/L).

The most probable source of tritium in well K-30 is from the nearby 115-KE crib (see Figure 3-4)
which received significant amounts of tritium from the dryer room condensate in the 100-KE Reactor
(operated from 1955 to 1971). Well K-30 is located about 200 ft down gradient from the 115-KE crib.
Table 3-2 lists average tritium concentrations in each of these 100-K Area wells from )82 through
1988.

Table 3-2. Tritium Concentrations Detected in 100-KE

Area Groundwater (pCi ) from 1982 through 1988.
Well*
ear
K-27 K-28 K-29 K-30
382 |45E+03|34E+03|85E+03|88E+05
983 |3.1E+03|2.1E+03|2.0E+04|6.8E+05
384 |3.0E+03|2.5E+03 |49E+04|4.3E+05
385 |1.8E+03 |36E+03|49E+04|4.2E+05
386 |1.5E+03|3.1E+03|3.7E+04 |6.4E+05
387 [1.5E+03|42E+03|99E+03|83E+05

98\) I2-3L‘TUUIU-‘I‘[JTUUIL.'IUTU'IIl.‘ll."TUUI

NOTE: DCG = 2.0E +06 pCi/L.
*Locations identified in Figure 3-4.

PST88-3230-3-2

3.4 RESOURCE CONSERVATIONA D
RECOVERY ACTGROUNDWAT R
MON TORING--100-N AREA

The Resource Conservation and Recovery Act (RCRA) groundwater monitoring program is
administered in the 100 Areas by PNL. The results of this monitoring program are published
quarterly.
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Figure 3-4. Location of Groundwater Wells at 100-K Area.
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Table 4-3. Average Radionuclide Concentrations
(pCi/g) Detected in 100-B/C Area Surface Soil
Samj :sfrom 1981 through 1988.

Year 60Co 90Sr 137Cs 238py 239,240py
1981 }5.7E-01 NR 1.2E+vwu NR NR
1982 | 8.2E- NR 1.3 E+00 NR NR
1983 | 4.2E-01 NR 1.5E+00 NR NR
1984 | 54E ¢ !E-01 |19E+00 | 1.0E-03 | 24 E-02
1985 | 2.7E-( LE-02}45E-01 [29E-04 | 8.8E-04
1986 | 1.8E - 2E-01 |64E-01 | 55E-04 | 8.3E-03
1987 {26E- .E-01}92E-01{62E-04|14E-02
1988 | 2.7TE- 'E-01|9.5E-01|6.2E-04|3.0E-02

NR = Not report--

NOTE: Table E-{
100-B/C Area surface svi samples.

PST88-3230-6

ts the results of the 1988 analysis of

Table 4-4. Average Radionuclide Concentrations
(pCi/g) Detected in 100-D/DR Area Surface Soil

Samples from 81 through 1988.

Year 60Co 908y 137Cs 238py 239,240Py
1981 | 3.6E-01 NR 40E-01 NR NR
1982 49E-01 NR 3.2E-01 NR NR
1983 | 4.2E-01 NR 17E-01 NR NR
1984 | 22E-01 |14E-01|16E-01|14E-04|98E-03
1985 | 24E-01}56E-02|27E-01|2.1E-04{3.0E-03
1986 |2.6E-01|7.3E-02|8.7TE-01 |3.2E-04 | 58E-03
1987 | 2.8E-01 —1 1.1E+00|16E-03 | 1.8E-02
1988 | 1.9E-01 .01 |9.3E-01 5.2E-04|82E-03

NR = Not rer~—ted. PST88-3230-7

NOTE: Table
100-D/DR Area surtace soil samples.

4-9
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Table 4-5. Average Radionuclide Concentrations

(pCi/g) Detectedin  D-F Area Surface Soil
Samples from 1981 through 1988.
Year 80Co 0Sr 187Cg 238Py 239,240py
1981 | 29E-01 NR BOE-01 NR NR
1982 [14E+00| NR  Lin+00| NR NR
1983 | 2.7E-01 NR 3.6 E-01 NR NR
1984 {1.1E+00|44E-( 10E-01 {50E-04 |10 E—-(;2_
1985 |3.0E-01 | 29E~( B3E-01 |6.5E-04|98E-~-03
1986 | 2.3E-01]27E-C 14E-01 |38E-04|1.1E-02
1987 | 1.9E-01 | 24E-( 55E-01 | 64E-04 9.3b‘—03-
1988 1.7E-01 | 1.6 E~( 82E-01|13E-03|14E-02
- NR = Not reported. PSTBS-3230-8

NOTE: Table E-5 lists the resuits of the 1988 analysis of
100-F Area surface soil samples.

Table 4-6. Average R:

onuclide Concentrations

(pCi/g) Detected in 100-H Area Surface Soil
Samples from 1981 through 1988.

Year 60Co 208y 137Cg 238Py 239,240py
1981 | 1.5E-01 NR 3.0E-02 NR NR
1982 | 1.8E-01 NR 34E-01 NR NR
1983 | 1.6E-01 NR 17E-01 NR NR
1984 | 3.7TE-01 | 24E-1 I.7TE+00 | 69E-04 | 1L.5E-02
1985 | 14E-01 | 98E -1 23E-01}19E-04 | 5.7E-03
1986 | 1.8E-01|7.1E~i 39E-01|6.1E-04 (| 1.0E-02
1987 | 28E-01 19E-i 20E+00| 85E-04 (3.1 E-02
1988 16E-01[75E -1 J6E-01 |61E-04 | 66E-03
NR ; Not reported. PST88-3230-9

NOTE: Table E-6 lists the results of the 1988 analysis of
100-H Area surface soil samples.
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Figure 4-7. Veget »nSamp
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Table 4-11. Average Radionuclide Concentrations
(pCi/g) Detected in 100-B/C Vegetation Samples
from 1981 throu; 1988.

Year 80Co 208y 137Cs 238Py 239-2"'0Pu_
1981 |3.6E+00 NR 36E-01 NR NR

1982 }19E-01 NR 1.1E~ NR NR ]
1983 | 1.8E-01 NR 8.0E-02 NR NR

1984 |13E-01 4E+00|8.7E-02| 24E-04 | 6.0E-04
1985 |46E-01 4E+00|12E-01] 25E-04 |1.0E-03
1986 |25E-01(: E-01(28E+00(| 25E-05 62E-04
1987 1.5E-01 |23E-01}10E-01| 46E-04 | 65E-04
1988 35E-01{26E-01|21E-01} 14E-04 |3.1E-04

NR = Not reported. PST88-3230-14

NOTE: Table E-11 lists the results of the analysis of
100-B/C Area vegetation samples.

Table 4-12. Average Radionuclide Concentrations
(pCi/g) Detected in 100-D/DR Area Vegetation

Sam; sfrom 1981 through 1988.
Year 60Co 908y 137Cs 238py 239,240py
1981 1.2E+00 NR 1.6E-01 NR NR
1982 [1.1E-01 NR 2.7E+00 NR NR
1983 | 9.5E-02 NR 14E-01 NR NR
1984 2.1E-01|28E-01]|17E+00| 1.8E-03 | 58E-04
1985 |24E-01 |69E-02|68E-01| 1.2E-04 |70E-04
1986 |2.7E-01|15E-01|1.7E+Q0 0.0E+00‘ 3.1E-04
1987 | 25E-01 |95E-02|63E-01}{ 1.6E-04 | 28E-04
1988 | 2.8E-01 E-01 |96E-02| 38E-05 1.9E-(-)ﬂ
NR = Not reportc - PSTB8-3230-15

NOTE: Table E-1
100-D/DR Area vegete

ts the results of the analysis of
samples.
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Table 4-15. Average Radionuclide Concentr:
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ons

(pCi/g) Detc  din 100-K Area Vegetation
Sampli  'om 1981 through 1!

Year €0Co 90Sr 235Pu 239,240py
1981 | 1.2 E+U(-) NR T.ur.‘—ux NR NR

| iwoz (z4E-01| NR |97E-01| Nk | Nk
1983 | 1.5E-01 NR 25E-01 NR NR
1984 {18E-01 |{13E+00|13E-01{ 29E~-04 |69E-04
1985 | 46E-01|39E-01|13E-01]| 19E-04 |7.1E-04
1986 | 2.8E-01 E-01|15E+00| 25E-04 7.9E-04
1987 2.3E-01 E+00{1.1E-01} 19E-04 |22E-04
1988 l 49E-01 'E+00|1.8E-01( 52E-05 | 3.8E-04

NR = Not report PST38-3230-18

NOTE: Table F-!-.ists the results of the analysis of the 1988
100-K Area vegetat

samples.
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A slightly increasing trend in dose rates was observed at TLD location 7 in the latter part of
188. This increase is attributed to the removal of the quench water normally contained in the
04-N Emergency Dump Tank. This water, which would provide shielding from direct radiation

sociated with the residual internal surface contamination of the vessel, was drained as part of the
igoing “lay-up” of N Reactor.

A short-term increase in dose rates at TLD location 28 was observed from mid-July through
id-September. This increase was due to increased rail transport of irradiated fuel elements to

PUREX during this time. Dose-rates decreased immediately once the rail transport activities were
concluded.

A table of the monthly dose rate measurements for each environmental TLD location is
included in Table B-2.

5-3
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7.0 RAD! LOGICAL¢ RVEYS

7.1 INTRODUCTION

Direct radiation levels are meast innually along the 100-N Area portion of the Columbia
River shoreline. Annual environmenta iation surveys are also conducted at intersecting points of
survey grids established around the 13( and 1325-N LWDF's to monitor direct radiation levels
associated with the disposal facilities.

Each of the surveys relied on the use of a Bicron Model 5045 portable micro-R meter. The
meter was calibrated by PNL to a 137Cs source and the readings were taken at a height of 1 m at 50-ft
intervals. The micro-R readings obtainec r these surveys reflect relative (to each other) dose rates
only, and do not indicate actual whole body penetrating dose rates, as this type of instrument is overly
sensitive to nonpenetrating radiation sou s.

7.2 COLUMBIA RIVER SHOREL {ESURVEY

On August 18, 1988, relative dose rates were measured along the Columbia River shoreline
starting near the 005 outfall and proceedi downstream past the N Springs (refer to Figure 5-1).
A graphic representation of the shoreline rvey data is presented in Figure 7-1. The locations of the
100-N Area facilities that potentially contribute to dose rates measured near the river shoreline are
shown. At the time of the survey, N Reactor was shut down. The 1304-N Emergency Dump Tank
contained low-level activity quench water. Two rail cars containing irradiated fuel awaiting
shipment to PUREX were located near the 1314-N Facility. The dose rates (at 1 m) from these rail
cars were 8 mrem/h and 22 mrem/h. Flow the 1325-N LWDF was about 200 gal/min. The
1310-N Radioactive Chemical Waste Stor 2 Facility was empty.

Relative environmental dose rates :ected along the Columbia River Shoreline opposite the
1301-N LWDF were similar to 1986and1 7. As of September 19, 1985, this facility was no longer
used and no longer contained water that, during operation, shielded direct radiation levels. Relative
dose rates detected between the 1314-N Facility and the upstream (west) perimeter fence were
approximately 170% higher than the 1987 :vels. This is attributable to the irradiated fuel contained
in the nearby rail cars. Increased shipping activities were conducted from mid-July through
mid-September of 1988. This also produce :levated dose-rate measurements during this period at
the nearby TLD location (see Section 5.0). The readings at each location obtained during this survey
are presented in Table H-1.

7.3 LIQUID WASTE DISPOSALFAC I[TY RADIATION
SURVEYS

7.3.1 Introduction
The 1301-N and 1325-N LWDFs are secured facilities posted as radiation zones. Due to the
potential for radionuclide contamination and direct radiation exposure, the facilities are surrounded

by a security fence. Only trained personn( are allowed access to the disposal facilities. Even then,
workers do not spend large amounts of time in these areas.

7-1
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For convenience of reference, the 1987 LWDF survey results are included in Figures H-1
and H-2. The methods and equipment use ‘or the annual dose rate surveys conducted at the 1301-N
and 1325-N LWDF's were identical to those described for the annual Columbia River shoreline
survey.

7.3.2 1301-N Liquid Waste Disposal Facility Survey Results

Figure 7-2 shows the relative envir mental dose rates detected around the 1301-N LWDF on
August 17, 1988. N Reactor was not operating at the time of the survey. The 1325-N LWDF was
receiving liquid effluent from the N React at a rate of about 200 gal/min. The 1310-N Radioactive
Chemical Treatment Facility was empty. wo rail cars, containing irradiated fuel, were located at
the 1314-N Facility.

The data indicate that the areas near the "box weir" (inlet) portion of the 1301-N LWDF and
the first leg of the 1301-N trench have @ highest background dose rates. The absence of water from
the LWDF is the major factor contributing to the dose rates. During operation, water levels in the
crib shielded much of the radiation emitte sy the contaminated sediments.

Also, an overall decrease in the rel.  ve dose-rates measured at this facility was indicated in
1988. The continued decay of the radionuclide inventory contained in 1301-N is the apparent cause of
this reduction.

A project that added several feet of clean soil to the uncovered boulders on the 1310-N crib may
have caused a slight shielding affect, although data acquired from the TLD locations at this facility do
not indicate a discernable trend.

Survey locations away from the in] portion of the 1301-N showed mostly a slightly reduced
dose rate in the 1988 measurements.

7.3.3 Liquid Waste Disposal Facility

The relative environmental doser: s detected around the 1325-N LWDF on August 17, 1988
are presented in Figure 7-3. The N Reactor was not operating at the time and the 1325-N was
receiving about 200 gal/min of liquid effluent from N Reactor. The 1310-N Radioactive Chemical
Waste Storage Facility was empty. Thel 1-N LWDF did not contain liquid effluent.

In 1988, the 1325-N LWDF showed an ~10% increase in relative dose rates over the 1987 survey.
Both the 1988 and 1987 surveys are ~ 180% to 190% higher than the 1986 survey. Radionuclide
inventory in the 1325-N LWDF increased during CY 1986 after the 1301-N LWDF was retired.
Liquid effluent, discharged to the fac ty after standdown was initiated, decreased significantly.
This effluent would normally provide some degree of shielding from direct radiation. The increased
radionucli :loading and subsequent reduction of shielding liquid led to the increased relative
environmental dose rates observed at 1 N LWDF during the 1988 and 1987 surveys.

7-3
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£ M LEFREQUENCY

The sampling schedules and types :established by 100 Areas Environmental Protection on
the basis of detailed review of each eff : ;tream to ensure that all samples accurately represent
e types and concentrations of radionucl s that are being discharged in that effluent stream. The
utine monitoring schedule is providedi he ap' cable company manual. A brief description of the
sampling program is presented below.

1. Ambient air sémple filters are collected weekly.
2. Liquid effluent samples are composited and collected weekly.
3. Environmental thermo minescent dosimeters (TLD) are exchanged monthly.

4, Groundwater samples for 1diological analysis are collected quarterly. Samples from oil
and grease monitoring wells are collected on a location-dependent frequency.

5. Radiological surveysofthe I DFsand Columbia River shoreline are performed
annually.

6. The soil, vegetation and 1325-N LWDF sediment samples are collected annually.

ANA YTICAL PROCEDURES

Three laboratories provide analytic support to the 100 Areas Environmental Survei nce

:ogram: the U.S. Testing (UST), the Radiation Standards and Engineering Laboratory at Pacific
Northwest Laboratory (PNL), and the 100-N, Westinghouse Hanford Analytical Laboratory. The

environmental samples are analyzedina rdance with prescribed procedures and quality control

guides.

Radioanalyses conducted at the 100-N, Westinghouse Hanford radioanalytical laboratory are
limited to the detection of gamma-emittir -adionuclides. Other analyses, such as gross alpha-beta,
tritium, strontium, and plutonium determinations are performed by either UST or PNL, depending
on sample type. The PNL also provides TLD calibration, annealing and analyses.

Historically, the radioanalytical pr ram at 105-N has provided reliable and accurate analyses
of gamma-emitting radionuclides. Thela -atory has consistently performed well on Environmental
Protection Agency inter-laboratory comp: sons. The quality control program for the laboratory is
documented in the applicable company manual. Quality contr( for the UST laboratory is overseen
by PNL.
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Table C-5. Concentrations of Radionuclides Detected in 100-N Area

Air Samples (pCi/m3).
L%g::fol:. Date $4Mn 80Co 103Ru 131] 137Cg
A4 01/11/88 <1.3E-02 58E-02 | <10E-02} <1.2E-02 | <1.3E-02
01/25/88 <26E-02| <3.7TE-02 | <24E-02 | <28E-02 | <32E-02
02/05/88 <62E. 2 3.7E-01 | <52E-02 | <54E-02 <5.1E-02
03/07/88 <9.1E-03 31E-02 | <9.1E-03 | <89E-03 | <1.1E-02
04/01/88 <19E-02 35E-02 | <13E-02 | <15E-02 | <1.7E-02
04/29/88 <1.8E-02 35E-02 | <13E-02 | <12E-02]| <15E-02
05/27/88 <16E. ? 27E-02 | <13E-02} <14E-02 | <14E-02
06/10/88 <3.2E-02 16E-01 | <32E-02} <78E-02 | <3.2E-02
08/16/88 <71E. 2?2 30E-01 | <70E-02 | <6.2E-02 | <9.2E-02
09/15/88 <13E ? 38E-02 | <12E-02| <12E-02| <1.5E-02
10/12/88 <19E-02 88E-02 | <1.7E-02 | <1.7TE-02 | <1.7TE-02
11/09/88 <11E-02 | <18E-02| <1.0E-02 | <12E-02| <1.3E-02
12/07/88 <13E-02 29E-02 | <14E-02 | <14E-02 | <12E-02
01/04/89 <1.7E-02 52E-02 | <14E-02| <14E-02| <19E-02

*Location identified in Figure 2-1.

C-5
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Table D-1. Concentrations of 3H Detected in 100-Area

WHC-EP-0258

Groundwater (pCi/L). (Sheet 2 of 2)

Well* NSlg:rlxt;)eiz:f Maximum | Minimum Average Std. Dev.
N-51 2 9.7E+04 9.3E+04 9.5E+04 20E+03
N-52 2 9.7TE+04 80E+04 89E+04 8.5E+03
K-27 2 2.7E+03 1.8E+03 2.3E+03 45E+02
K-28 2 3.3E+03 3.1E+03 3.2E+03 1.0E+02
K-29 2 17E+04 | L1E+04 | 14E+04 | 3.0E+03
K-30 2 1.2E+06 1.2E+06 1.2E+06 0.0E+00

D.C.G.: 2.0 E+06 pCi/L.
*Locations identified in Figures 3 and 3-2.
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Table D-2. Concentrations of 60Co Detected in 100-Area
Groundwater (pCi/L). (Sheet 2 of 2)

Well* Ns‘:;l;ﬁz : f Maximum | Minimum Average Std. Dev.
N-48 12 39E+01 | 6.9E+00 1.8E+01 8.2E+00
K-27 3 85E+00 | T7TE+00 | 8.0E+00 36E-01
K-28 3 20E+01 | 7.5E+00 1.2E+01 5.7TE+00
K-29 3 99E+00 | 56E+00 | 7.1E+00 2.0E+00
K-30 3 1.0E+01 5.7E+00 | 79E+00 | 1.8E+00

D.C.G.: 5,0 E+03 pCi/L.
*Locations identified in Figures 3-1 and 3-2.
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Table D-3. Concentrations of 90Sr Detected in 100-Area

Groundwater (pCi/L). (Sheet 2 of 2)

Well* Ns“a‘:‘n";el; of | Maximum | Minimum
N-51 2 <1.2E-01 | <86E-02
N-52 2 <28E-02 | <2.TE-03
K-27 | 2 <16E-01|<72E-02
K-28 2 <37E-01 | <1.0E-01
K-29 2 <6.1E-01] <1.0E-01
K-30 2 <2.8E-01

Std. Dev.

1.7E-02
13E-02 |
44E-02 |
_1.3 E—(;l

26E-01

<2.5E-01 | <2.7E—Oll 1.5E-02

D.C.G.: 1.0E +03 pCV/L.
*Locations identified in Figures 3-1 and 3-2.
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Table D-4. Concentrations of 103Ru Detected in 100-Area

Groundwater (pCi/L).
Wellx | Numberof | novimum | Minimum | Average | Std.Dev.
ampes
N-2 2 <49E+00| <44E+00 | <47E+00| 25E-01
N-3 2 <54E+00| <49E+00| <52E+00| 25E-01
N-4 3 <7.0E+00 | <4.8E+00 | <5.7E+00| 9.3E-01
N-5 1 <49E+00 | <49E+00 | <49E+00 | 0.0E+00
N-8T 52 <B6.9E+00 | <41E+00 | <47E+00| 6.3E-01
N-14 3 <77E+00| <5.7TE+00 | <6.6E+00| 8.4E-01
N-15 2 <52E+00| <39E+00 <45E+00| 6.5E-01
N-16 3 <53E+00| <41E+00 <48E+00| 52E-01
N-18 3 <56E+00| <43E+00 <51E+00| 56E-01
N-19 3 <6.6E+00| <52E+00 <58E+00| 58E-01
N-20 3 <B.9E+00| <44E+00| <53E+00| 1.2E+00
N-21 3 <B.OE+00| <3.4E+00 | <48E+00| 1.1E+00
N-22 2 <95E+00 | <9.2E+00 | <9.3E+00| 1.5E-01
N-23 3 <66E+00| <4.5E+00 | <5.3E+00| 9.1E-01
N-24 2 <13E+01| <5.3E+00 | <9.2E+00| 3.8E+00
N-25 3 <58E+01| <48E+00| <23E+01| 25E+01
N-27 3 <7T6E+00| <5.2E+00 | <6.6E+00| LOE+00
N-28 3 <6.4E+00 | <46E+00 | <5.7E+00] 7.7E-01
N-29 3 <B67E+00| <5.1E+00 | <5.9E+00| 6.5E-01
N-30 2 <7.2E+00 | <6.8E+00 | <7.0E+00| 2.0E-01
N-31 3 <89E+00| <5.1E+00 | <6.5E+00| 1L.7E+00
N-32 3 <76 +00|<51E+00| <65E+00| 1.1E+00
N-33 3 <7T8E+00| <6.0E+00| <7.0E+00| 7.4E-01
N-47 12 <1.7E+01| <44E+00| <1OE+01| 41E+00
N-48 12 <18E+0l| <45E+00| <1.LE+01| 4.5E+00
K-27 3 <R9E+00| <5.7E+00 | <7.0E+00| 1.4E+00
K-28 3 <73 +00| <49E+00| <58E+00| 1.1E+00
K-29 3 <56E+00| <46E+00| <50E+00| 42E-01
K30 | 3 <6.7E+00| <45E+00 | <55E+00| 9.1E-01

D.C.G.: 5.0 E+04 pCi/L.
*Locations identified in Figures 3-1 and 3-2.
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Groundwater (pCi/L). (Sheet 1 of 2)

Table D-5. Concentrations of 106Ru Detected in 100-Area

Well* Nslznnxll;)ell‘;:f Maximum | Minimum Average Std. Dev.
N-2 2 44E+01 | <4.2E+01 43E+01] 1.0E+00
N-3 2 <43E+01| <23E+01| <3.3E+01| 1.0E+01
N-4 3 <54E+01| <45E+01 | <50E+01| 3.9E+00
N-5 3 <47E+01|< 0E+00|<22E+01| 19E+01
N-6 3 T0E+01 | <49E+00 47E+01| 3.0E+01
N-8T 52 8.4E+01 2.5E+01 47E+01] 1.1E+01
N-14 4 <59E+01 | <56E+00| <3.4E+01| 19E+01
N 5 2 <47E+01 | <26E+01 | <3.7TE+01| 1.0E+01
N-16 3 <49E+01 | <35E+01 | <42E+01| 57E+00

N8 |, 4 <5.1E+01| <5.6E+00 | <3.6E+01| 1.8E+01
N-19 3 <69E+01 | <4.1E+01 | <55E+01| 1.1E+01
N-20 3 <64E+01 | <38E+01|<47E+01| 1.2E+01
N-21 3 <59E+01 | <26E+01 | <40E+01| 14E+01
N-22 2 <87E+01}|<43E+01{<65E+01| 2.2E+01
N-23 3 <42E+01 | <3.7E+01 | <39E+01| 2.2E+00
N-24 2 <46E+01 | <44E+01 | <45E+01| 1.0E+00
N-25 5 <55E+01 | <58E+00| <3.2E+01| 1.7E+01
N-27 3 9.6 E+( 6.6 E+01 79E+01| 1.3E+01
N-28 4 <71E+01 | <3.1E+00| <4.2E+01| 25E+01
N-29 3 <58E+01| <44E+01 | <5.0E+01| 58E+00
N-30 2 9.8E+01 59E+01 79E+01] 2.0E+01
N-31 4 84E+01 48E+01 6.8E+01| 1.3E+01
N-32 3 7.8E+01 3.3 +01 6.2E+01| 2.1E 1N
N-33 3 2E+02 2.7TE+01 64E+01| 4.0E+01
N-36 4 12E+02| <3.8E+01 88E+01| 35E+01
N-37 2 <28E+01 | <1.8E+01| <23E+01 S50E+00
N-39 2 1.4E+02 | <23E+01| 82E+01]| 58E+01
N-45 5 6.7TE+01 | <6.7TE+00 31E+01| 21E+01
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WHC-EP-0258

itions of 106Ru Detected in 100-Area

Groun ter (pCi/L). (Sheet 2 of 2)
Well* Nsirgk;ﬁz:f | Maximum | Minimum Average Std. Dev.
N-47 12 <19E+02 | <39E+01 | <99E+01] 42E+01
N-48 12 <19E+02| <3.9E+01 | <1.OE+02| 44E+01
K-27 3 <42E+01| <3.8E+01 <39E+01]| 19E+00
K-28 3 <6.7E+01 | <36E 01 <47E+01{ 14E+01
K-29 3 <5.0E+01 | <36E+01| <4.1E+01|] 6.4E+00
K-30 3 <6.2E+01|{ <34E+01 | <4.5E+01| 1.2E+01

D.C.G.: 6.0 E+03 pCi/L.
*Locations identified in Figures 3-1 and 3-2.
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Table D-10. Average Radionuclide Concentrations Detected in

Well K-27* from 1982 through 1988 (pCi/L).

Year 60Co 103Ru 124Sp 125Sh

1982 14E+00 NR 1.1E+02} 1.0E+02
1983 T7T3E+00 NR NR 6.4 E+02
1984 | 9.7TE+00 NR NR 5.2E+02
1985 1.4E+01 3.1E+00 NR 4.0E+02
1986 6.6 E+00 68E+00| <87E+00{ 3.3E+02
1987 50E+00 | <80E+00| <88E+00| 4.2E+02
1988 8.0E+ <7T0E+00 <89E+00| 2.0E+02
D.C.G.| 5.0E+03 50E+04 20E+04| 6.0E+04

*Locations ident ed in Figures 3-4.

NR = Not reported.
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Table E-1. Concentrations of Radionuclides Detected in Surface Soil Samples Near
the 1301-N Liquid Waste Disposal Facility (pCi/g, dry weight).

losca:t}igll; S%;r;;;le %Mn 80Co 90Sr 137Cg | 238py 239/240Py
N-1 S <78E-02 | 19E+00 46E-02 20E-01 54E-04 4.7TE-03
N-2 S <2.1E-01 25E-01 75E-01 8.0E+00 6.3E-03 38E-02
N-3 S 32E-01 1.1E+01 T1E-01 7T5E-01 37E-03 33E-02
N-4 S 33E-02 6.2E-01 1.4E-01 6.1E-01 8.1E-04 9.3E-03
N-5 S <6.6 E-02 39E-01 9.2E-02 40E-01 38E-04 1.TE-03
Average 14E-01 7.8E+00 35E-01 20E+00 23E-03 1.7TE-02
Std. Dev 1.1E-01 9.5E+00 3.1E-01 30E+00 23E-03 1.5E-02
Hanford Siteb NR 1 3.1E-01 20E+00 NR 26E-02
Offsiteb NR NR 1.2E-01 3.8E-01 NR T0E-03

aLocations identified in Figure 4-1.

bAverage values obtained from PNL-6464.

NR =

ot reported.

PSTB9-3165-E-1

Table E-2. Concentrations of Ra >nuclides Detected in 100-N Surface Soil Samples

aLocations identitied in ¢1gure 4-1.

bAverage values obtained from PNL-6464.

NR =

ot reported.

E-3

Ci/g, dry weight).
1§ca£i%1:a S:;';l;le 54Mn 60Co 908y 137Cg 238py 239/240py
N-6 S <6.5E-02 34E-01 20E-01 33E-01 2TE-05 6.0E-03
N-7 S <6.0E-02 1.7E-01 25E-01 70E-01 72E-04 1.8 E-02
N-8 S <76E-02 3.5E-01 1.6 E-01 40E-01 26 E-04 1.3E-02
N-9 S <6.1 E-02 3.0E-01 1.5E-01 3.5E-01 3.1E-04 80E-03
N-10 S <6.6 E-02 48E-01 9.1E-02 25E-01 5.5E-04 58E-03
N-11 S <7T4E-02 57E-01 22E-01 6.0E-01 1.2E-03 1.5E-02
N-12 S <6.6E-02 1.5E-01 23E-02 1.3E-01 9.5E-05 52E-04
Average <6.7TE-02 3. -01 1.6 E-01 39E-01 45E-04 9.5E-03
Std. Dev 56 E-03 14E-01 73E-02 1.8E-01 3.8E-04 5.7TE-03
Hanford Siteb NR NR 3.1E-01 2.0E+00 NR 2.6 E-02
Offsiteb NR NR 1.2E-01 3.8E-01 NR T0E-03
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Table E-5. Radionuclide Concentrations (pCi/g, dry weight) Detected in

100-F Area Surface Soil Samples.

lﬁgt:?i%lga S%;r;,[;le 60Co 90Sr 137Cs 8Py | 239/240Py
F-1 S 24E-01 24E-01 29E-01 TOE-04 1.0E-02
F-2 S 22E-01 8.2E-02 2.7TE-01 1.5E-04 5.0E-03
F-3 S 8.1E-02 1.8E-01 1.0E+00 39E-03 2.1E-02
F-4 S 19E-01 24E-02 1.2E-01 3.1E-04 24E-03
F-5 S 1.3E-01 26E-01 14E+00 14E-03 3.2E-02
Average 1.7TE-01 1.6E-01 6.2E-01 1.3E-03 1.4E-02
Std. Dev 59E-02 9.1E-02 50E-01 14E-03 " 11E-02
Hanford Siteb NR 3.1E-01 2.0E+00 NR 26E-02
Offsiteb NR 12E-01 38E-01 NR TO0E-03

al ocations identified in Figure 4-4.

bAverage values obtained from PNL-6464.

NR = Not reported.

Table E-8. Radionuclide (

100-H Area Surface Soil Samples.

PSTB9-3165-E-5

ncentrations (pCi/g, dry weight) Detected in

lﬁg?il:}:a S%;’r;’;;le 80Co %08y 137Cs 238py 239/240Py
H-1 S 9.3E-02 74E-02 28E-01 1.3E-04 6.2E-03
H-2 S 22E-01 T6E-02 43E-01 1.1E-03 69E-03
Average 16E-01 75E-02 36E-01 6.1E-04 6.6E-03
Std. Dev 6.4E-02 1.0E-03 7.5E-02 49E-04 35E-04
Hanford Siteb NR 3.1E-01 2.0E+00 NR 26E-02
OffsiteP® NR 12E-01 3.8E-01 NR T0E-03
aLocations identified in Figure 4-£
bAverage values obtained from Pl  6464.

NR = Not reported.
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Table E-11. Radionuclide Concentrations (pCi/g, dry weight) Detected in
100-B/C Area Vegetation Samples.

lg::t‘i%l:a S‘:;;!;le 60Co 905y 137Cs 238py 239/240Py
B-1 v 6.8E-01 43E-02 1.8E-01 8.1E-05 52E-05
B-2 v <37E-01 6.0E -02 3.7E-01 19E-04 6.1E-04
C-1 v B ZUE-Ul1 8.2E-01 12E-01 53E-05 L7TE-04
C-2 v <16E-01 1.1E-01 18E-01 22E-04 40E-04
Average 3.5E-01 26E-01 21E-01 14E-04 3.1E-04
Std. Dev 20E-01 3.3E-01 94E-02 71E-05 2.1E-04
Hanford Siteb NR 7.5E-02 1.0E-01 NR 1.3E-03
Offsitet NR 3.8E-02 39E-02 NR 1.5E-03 J

apocations identified in Figure 4-2.
e bAverage values obtained from PNL-6464.
NR = Not reported. PSTB9-3165-E-11

o,

B Table E-12. Radionuclide Concentrations (pCi/g, dry weight) Detected
in 100-D/DR Area Vegetation Samples.
- lf::tli%l: A S?;'g;le 60Co 90§y 137Cs 238py 239/240Py
D-1 v 5.1E-01 2.0E-02 11E-01 8.5E-06 48E-04
. D-2 v 1.4E-01 3.5E-02 86E-02 9.1E-05 1.2E-04
o D-3 v <1.2E-01 5.6E- N <1.0E-01 <45E-05 <34E-05
- D-4 v 33E-01 6.0E -01 8.7E-02 8.5E-06 1.2E-04
&N Average 2.8E-01 1.8E-01 9.6E-02 38E-05 19E-04
— Std. Dev 16E-01 24E-01 99E-03 34E-05 1.7E-04
Hanford Siteb NR 7.5E-02 1.0E-01 NR 1.3E-03
Offsiteb NR 3.8E-02 39E-02 NR 1.5E-03

aLocations identified in Fi

e 4-3.

bAverage values obtained from PNL-6464.

NR = Not reported.

PST89-3165-E-12




N}
L

WHC-EP-0258

Table E-13. Radionuclide Concentrations (pCi/g, dry weight) Detected in

100-F Area Vegetation Samples.

1§&Tﬁ%§a S*:;‘;l;le 60Co 905y 137Cs 238py 239/240Py
F-1 \' 16E-01 1.5E-01 <1.0E-01 8.5E-06 23E-04
F-2 \' 58E-01 1.8E-01 6.0E-02 8.5E-06 1.5E-04
F-3 \' 1.8E-01 8.4E-02 <10E-01 | <54E-05 1.0E-04
F-4 \' 3.8E+00 1.3E-02 9.0E-01 76E-05 | <2.1E-06
F-5 v 24E-01 1.7TE-02 4.0E-01 <19E-05 4.9E-05
Average 99E-01 89E-02 3.1E-01 3.3E-05 1.1E-04
Std. Dev 14E+00 6.8 E-02 3.2E-01 2.TE-05 79E-05
Hanford Siteb. NR 7.5E-02 1.0E-01 NR 1.3E-03
Offsiteb NR 3.8E-02 39E-02 NR 1.5E-03

aLocations identified in Figure 4-4.

bAverage values obtained from PNL-6464.

NR = Not reported.

PST89-3165-E-13

Table E-14. Radionuclide Concentrations (pCl/g, dry weight) Detected in

100-H Area Vegetation Samples.

lﬁgrtli%l:ﬂ S%;x;);;le 80Co 90Gr 13703 238py 239/240Py

H-1 v 1.2E+00 75E-01 2.1E-01 43E-05 48E-05

H-2 v 6.0E-01 3.5E-02 9.1E-02 <3.5E-04 25E-04
Average 9.0E-01 3.9E--01 1.5E-01 20E-04 1.5E-04
Std. Dev 30E-01 3.6E-01 59E-02 1.5E-04 1.0E -04
Hanford SiteP NR 75E-02 1.0E-01 NR 1.3E-03
Offsiteb NR 3.8E-02 39E-02 NR 1.5E-03

aLocations identified in Figure 4-5.

bAverage values obtained from PNL-6464.

NR = Not reported.
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Table G-1. Concentrations of Radionuclides Detected in 1325-N Liquid

WHC-EP-0258

Waste Disposal Facility Sediment Samples--1988 (pCi/g)

(Dry Weight C ntrations Except Where Noted).

108331‘31.5- S4Mpd 80Cob 90Sr 137Cgb 144Ceb 238py 2391240py

CS-1 38E+04 43E+05 1.5E+04 1.6 E+04 1.1E+04 2.0£+03 1.3E+04

CS-2 38E+04 38E+05 34E+03 3.8E+04 9.1E+03 6.4E+02 3YVE+03

’ CS-3 34E+04 43E+05 9.3E+03 3.9E+04 8.8 E+03 6.6 E+02 40E+03

CS-4 8.2E+04 1.1 E+06 6.3E+03 59E+04 <88E+04 1.6 E+03 1.0E+04

CS-5 1/5E+05 1.8E+06 _4 i+04 5. TE+04 28E+04 76 E+03 45E+04

CS-7 9.5E+04 1.2E+06 9.6E+04 1.2E+05 1.8E+04 8.9E+02 54E+03

Cs-8 <2.1E+04 94E+05 _I i+04 1.4E+04 <8.7E+04 44E+03 2.8E+04

Cs-9 34E+04 3.2E+05 6.5E+03 39E+04 T3E+03 28E+02 1.8E+03

- Cs-10 54E+04 6.1E+05 84E +03 46 E+04 9.1E+03 7.9E+02 48E+03

et Cs-11 3.TE+04 39E+05 —5 1+03 43E+04 7.8E+03 3.4E+02 2.3E+03

—— CSs-12 5.3 E+05 6.6 E+06 4 1+04 9.1E+04 <4.1E+05 6.3 E+03 40E+04

'f Maximum 53E+05 6.6 E+06 96E+04 1.2E+05 28E+04 76 E+03 45E+04

o Minimum | <2.1E+04 3.2E+05 34E+03 1.4E+04 73E+03 28E+02 1.8E+03

¢ Average 1.0E+05 1.3E+06 23E+04 5.1E+04 6.2E+04 23E+03 14E+04

o~ Stan. Dev. 14E+05 1.7E+06 _2 I+04 3.0E+04 1.1E+05 2.5E+03 1.5E+04
alocations identified in Figure 6-1.

bWet weight concentration. PST89-3165-G-1
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Figure H-2. Environmental Dose Rates (uR/h) Measured at Survey Points around the 1325-N Liquid
Waste Disposal Facility in 1987.
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