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1.3 REGULATORY BASIS

Radiation standards and reulations for protection of the worker and the environment are
contained in DOE Order 5480.1B Environment, Safety, and Health Programs for DOE Operations"
(DOE 1986). In ), DOE issuea a memorandum 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 by the
International Commission on Radiological Protection (ICRP) in Publications 26 and 30 (ICRP 1977,
1979). The mer ‘andum established the maximum allowable radiation exposure to the public at
500 mrem/yr for occasional annual exposure and at 100 mrem/yr for occasional annual exposure
expected to last long than 5 yr. The radiation exposure from airborne effluents is limited to
25 mrem/yr whole body dose equivalent and 75 mrem/yr to any organ.

Derived concentration guidelines (DCGs) corresponding to the 100-mrem/yr effective dose
 iivalentst: lard 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 (off the Hanford Site) and are,
therefore, not applicable onsite. " keeping with Westinghouse Hanford’s philosophy to keep
exposures to workers ALARA thi )CGs, as well as Westinghouse Hunford’s ACLs, are compared to
onsite data.

Westinghouse Hanford has established ALARA goals called ACLs, which are used as guidance
to maintain operations below applicable regulatory standards. These ACLs are slightly different for
the different media monitored. For air, the ACLs are based on 500 mrem/yr using the methodology
described in ICRP Publication 2 (ICRP 1959); for soil, the ACLs are the soil standards developed by
Westinghouse Hanford for onsite application using soil particle resuspension model estimates based
on radiation protection guides in DOE Order 5480.1B; for groundwater, the ACLs are based on
meeting the F¢ 'ral drinking water standard (DWS) in 2150 A.D. (which is assumed to be the end of
operational control for planning purposes).

Westinghouse Hanford conducts ambient air monitoring to determine the baseline levels of
radionuclides and to assess the ir vacts of site operations. These measurements are used to
demonstrate compliance with ap_ icable environmental protection criteria.

1.4 SITE CHARACTERISTICS

1.4.1 Chemical Processing Fa ities

1. PUREX Plant--The lutonium Uranium Extraction (PUREX) Plant processes
irradiated fuels fro. N Reactor to recover special materials (e.g., plutonium,
neptunium, and uranium) and produces plutonium nitrate or plutonium oxide and
uranyl nitrate. This process includes metal dissolution and solvent extraction.
Supporting systems provide for the removal of nitric acid and organic compounds and
the concentration and treatment of waste.
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r17 P1=at--The Uranium Oxide (UO,) Plant is used to produce UO, powder by calcining
urany! nitrate solutions from the PUREX Plant. The UO, powder is sealed in steel
drums for shipment offsite.

PFP--The Plutonium Finishing Plant (PFP) is used to process and prepare plutonium
products. At the PFP, the Plutonium Reclamation Facility produces plutonium nitrate
and the Plutonium Processing Facility converts plutonium nitrate to either plutonium
oxide or metal.

T Plant--The T Plant was originally a fuel separation facility using the bismuth
phosphate process. The facility is now used for decontamination and repair of
equipment.

iste Management Facilities

Tank Farms--Liquid waste from chemical processing operations containing high
concentrations of radionuclides is stored on an interim basis in underground tanks. The
Hanford Site tank farms contain 177 tanks (149 single-shell tanks and 28 double-shell
tanks) with capacities ranging from 50,000 to 1,000,000 gal. Since 1967, new liquid
waste has been stored in double-shell tanks. The single-shell tanks are no longer
receiving waste and are planned for disposal.

Associated with the tank farms are the evaporators. These facilities are used to remove
water from the liquid waste, thereby reducing the total volume of waste stored by the
tank farms. During 1987, the 242-A Evaporator was operational; the 242-S Evaporator
was on standby; and the 242-T Evaporator was on standby (as an evaporator) but was
used as a tank farm surveillance substation.

B Plant/WESF--The scope of work for B Plant and the Waste Encapsulation and Storage
Facility (WESF) is in a state of change. Limited amounts of 137Cs were shipped to
customers in 1987; however, current encapsulation processes for 99Sr and 137Cs at
WESF are on standby. Upgrades are under way at B Plant to prepare for supporting the
vitrification and grout projects.

Cribs--Low-level liquid waste is discharged to the ground via structures called cribs.
These subsurface systems allow the liquid component of the waste to percolate into the
soil. Of the 97 cribs in the Separations Area, 12 were active in 1987. The 216-A-10 Crib
was removed from service.

Ponds--Ponds are used to manage the large quantities of water (i.e., cooling water and
steam condensate) associated with chemical processing operations. These liquid
effluents are normally uncontaminated. The ponds function to promote percolation of
the liquid effluent into the soil column. Of the 16 ponds in the Separations Area,

2 remained active by the end of 1987.

Ditches--A ditch is an open, unlined excavation used for disposing of liquid effluents or
transporting liquid effluents to ponds for disposal. Of the 18 ditches in the Separations
Area, 6 were active in 1987. The 216-B-2-3 Ditch was replaced by an underground

pipeline.
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2.0 1BIENT AIR MONITORING

2.1 INTRODUCTION

Ambient air sampling is conducted to determine baseline concentrations of radionuclides in the
200 Areas and to assess the impact of operations on the local environment. These measurements also
provide an indication of the 200 . eas facility performance and are used to demonstrate compliance
with environmental protection criteria. The Westinghouse Hanford air sampling program in the
200/600 Area, as illustrated in Figures C-1, C-2, and C-3, takes into consideration prevailing and
high wind directions, as well as potential source terms. Meteorological conditions are continuously

monitored by Battelle’s Pacific Northwest Laboratory (PNL) meteorology stations positioned around
the Hanford Site.

In 1987, 8 duplicate air sampling stations were established and 1 permanent station was
removed from service, bringing ! 2 total number of permanent stations to 46. The duplicate stations
were set up next to existing stati 1s: four each in 200 East and West Areas. These stations are only
used for "emergency" purposes ( protect the record samples); thus, they are not considered record
samples, and the data from thes¢ tations will not be routinely reported. Air samplers are operated at

a flow rate of 2 ft3/min, drawing the sample through a 47-mm, open-face filter at about 3 ft above the
ground.

The netwo of 46 air samplers operates on a continuous basis in and around the 200 Areas.
Three of the 46 samplers are distant from the 200 Areas to provide background data: 1 each at the
Yakima and Wye Barricades and 1 at the Hanford Townsite. All sample filters are exchanged
weekly, held 1 wk (to allow for decay of the short-lived natural radioactivity), and then sent to the
222-S Laboratory for initial ana'--sis of gross alpha and gross beta activity. These initial analyses
serve as an indic: r of potentia nvironmental problems. After the initial analysis, the filters are
stored until the end of the calenc_r quarter, at which time they are composited by sample location (or
as deemed appropriate) and sent ) the U.S. Testing Company, Inc. (UST) Laboratory for specific
radionuclide analysis. Of the ana.yses performed, four are routinely reported: 137Cs, 90Sr, 239Puy, and
total uranium. The compositing of the air filters by sample location provides a larger sample size and,
thus, a more accurate measurement of the concentration of airborne radionuclides resulting from
operations in the 200 Areas. To help access the impact of operations, the results obtained must be
compared to background data. Because of the sensitivity of air monitoring to the sampling
techniques, direct comparisons to background data from PNL cannot be made (e.g., PNL collects a
larger sample per filter and composites multiple sites). Therefore, Westinghouse Hanford set up the
three distant stations to obtain background data using sampling techniques identical to the rest of
the program.

2.2 AIRSAN LING RESULTS, 1987

2.2.1 Summary

No noteworthy airborne « :ntsoccurred during 1987 in the 200 Areas. The 1987 air sampling
results are summarized in Tabl ’-1. Annual average radionuclide concentration since 1979 are
illustrated in Fig es C-4 throu,.. C-9. All sites were below the applicable DOE guidelines (DCGs--
Appendix J) in 1987. The following are brief discussions of the results of the isotopic analysis.
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2.2.1.1 Strontiu 90 Results. The highest annual average result for 90Sr was located at N962,
southeast of the 218-W-4B Burial Ground in 200 West Area. The result was 0.0036 pCi/m3, or only
0.04% of the DCG and is therefore insignificant. However, this site has been exhibiting a slightly
upward trend since 1982 (Figure C-10). This trend, albeit small and localized, is of some concern and
will be closely monitored. For comparison purposes, this was 15 times greater than the overall
average for 90Sr and 58 times greater than background at Westinghouse Hanford sites. [t should also
be noted that the overall 99Sr trend (since 1979) for both 200 West and 200 East Areas continues
downward.

2.2.1.2 Cesium-137 Results. The highest annual average result for 137Cs was at N159, located near
B Plant in 200 East Area. The result was 0.0076 pCi/m3, about 0.002% of the DCG. For comparison
purposes, this was 11 times greater than the overall average for 137Cs and 85 times greater than
background at Westinghouse Hanford sites. This slightly elevated result was influenced by a ten-fold
increase in the third-quarter composite (as compared to previous as well as subsequent quarters) to
0.026 pCi/m3. This increase is attributed to work being performed on the B Plant sand filter located
near this air sample station. These values immediately returned to normal levels following
completion of the work. No discernable trend has been evident at this site.

2.1.3 Pluta 9 R« uts. The highest annual average for 239Pu was 0.0002 pCi/m3 at site
N 165, near the decommissioned 216-Z-19 Ditch in 200 West Area. This was only 1% of the DCG and
is therefore insignificant. The average was 13 times greater than the overall average and 56 times
greater than background at Westinghouse Hanford sites. However, the overall trend (since 1979) for
239Pu in air continues downward in both 200 East and 200 West Area.

2.2.1.4 Total Uranium Results. The highest annual average for total uranium was at site N 168,
located in the U Plant area near the stack in 200 West Area. The result of 0.00017 pCi/m® was 7 times
greater than the overall average for total uranium and 18 times greater than the measured
background at Westinghouse Hanford sites. These slightly elevated concentrations are attributed to
UOg3 Plant operations, and any potential impact is considered insignificant.

2.2.1.5 Other Radionuclide Results. Although no other gamma-emitting radionuclides were found
at levels significantly greater than background, 106Ru results were scrutinized. The 106Ru was
selected because of its relationship to the PUREX Plant process and its relatively short half-life.
Because of the shutdown of the PUREX Plant for most of 1987, the concentration of t96Ru in air
ranged from less than, to equal to, the detection limit (detection limit is approximately 0.03 pCi/m3).

2.3 CONCLUSIONS

Activities in the 200 Areas contributed to average radionuclide concentrations in air only
slightly above background. Trends over the past 8 yr have generally been downward for both
200 East and 200 West Area, and all radionuclide concentrations were all below the DCGs in 1987.
With the exception of 90Sr in air at N962, all individual stations for all measured radionuclides have
been showing a generally downward trend as well.
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Westinghouse Hanford has established ACLs pertaining to radionuclide concentrations in
groundwater, which are specified in RHO-MA-139, Part L (Boothe 1987). The intent of the ACLs is to
ensure that at the end of institutional control (assumed to be the year 2150 A.D.for planning
purposes), the groundwater beneath the site will meet Federal DWS for radioactivity (maximum
contaminant levels in 40 CFR 141) prior to migration to the site boundary. Thus the ACLs serve as
operating limits regulating discharges to liquid disposal sites and, as such, are more restrictive than
the DCGs. Inactive liquid-waste disposal sites, i.e., those no longer receiving waste water, continue to
be monitored to detect changes that could indicate a potential problem.

3.3 CONCENTRA [ONSUMMARY

The annual average concentration of radionuclides in groundwater beneath the 200 Area
waste sites was compared to the ACLs. The data were compared also to the DCGs, as directed by
DOE-RL (DOE 1985). It should be noted that the DCGs are applicable only at the point of actual
exposure to members of the public (off the Hanford Site) and are, therefore, not applicable onsite.
Table J-2 presents a comparison of the current RHO-MA-139 ACLs and the DCGs. Liquid-waste
disposal sites that exceeded the ACLs or the DCGs are summarized below according to the
contaminant involved.

3.3.1 Strontium-90
No active waste sites exceeded the DCG or ACL for 90Sr.

Three inactive waste sites have elevated concentrations of 90Sr in the groundwater. The
annual average concentration of 90Sr at Gable Mountain Pond continued to be in excess of the ACL in
1987. The DCG was not exceeded. At the 699-53-47A and -47B Wells, the annual average
concentrations were approximately equal to the new ACL and have not changed significantly since
1985. The average 90 concentration at the 699-53-48B well was approximately four times the ACL
and showed an increa.. during 1987. The average concentration at the 699-54-48 and -49 Wells also
showed slight increases. The changing concentration in these wells surrounding Gable Mountain
Pond demonstrates movement of the plume to the north, and not an increase in the plume
concentration, since the pond no longer is receiving waste water.

The groundwater beneath the inactive 216-B-5 Reverse Well had an annual average 90Sr
concentration of approximately 6 times the DCG and 83 times the ACL. This is unchanged from
1986. The continued elevated 90Sr concentration at this site is due to the direct discharge of
contaminants to the water table. Except for 216-B-5, all reverse wells previously discharged into the
vadose zone. This site, however, discharged directly into the water table from 1945 through 1947

aw and Allen 1984). The high 20Sr concentration was due to residual contamination from that
period of operation. Characterization has demonstrated that the radionuclides are sorbed on the
sediments and that the contamination is localized (Smith 1980).

The groundwater beneath the inactive 216-S-1 and -2 Cribs has also historically demonstrated
elevated 90Sr concentrations. In 1987, the annual average concentration was below the new ACL, as
well as the DCG, and has continued to decrease since the first quarter of 1985, indicating plume
dilution and movement. This groundwater 90Sr contamination is also due to past operations.
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pes were not exceeded in the groundwater beneath any active

waste sites in 1987. However, the groundwater beneath one active site exceeded the ACLs. The

216-B-62 Crib had annual avera,

concentrations of 234U and 238U that were 2 times the respective

ACLs. The uranium was determ___ed to be from the nearby inactive 216-B-12 Crib. The results of a
study by Environmental Technology has shown no indication of vadose zone transport of uranium

between the 216-B-12 and -62 Ci
the disposal site operation and tl

s; thus, it has been shown that the contamination is independent of
t continued use of the 216-B-62 Crib should not cause an increase

in uranium concentration in the groundwater. This is supported by data which shows a decrease in
uranium groundwater concentration beneath 216-B-62 Crib.

In 1986, the groundwater beneath the 216-S-25 Crib and 216-U-14 Ditch were reported to be
above the ACL r 238U, With the revision of the groundwater ACLs, the 238U concentrations at the

two sites during 1987 were belov

The groundwater beneatt
exceeded the ACLs. The 216-U-
the highest concentrations (299-
the DCG for 238U. Remedial pu1
to November 1985, by which tim
by ion exchange with 687 kg of u

he new ACL.

iree inactive sites had concentrations of uranium isotopes that

nd -2 Cribs exceeded the DCGs for 234U and 238U. The well with
19-03) had an average of 7 times the DCG for 234U and 5.5 times
ing of the groundwater beneath this crib was conducted from June
nore than 8 million gallons of water had been pumped and treated
nium removed. Anevaluation is currently being performed to

determine additional remedial strategies.

Another inactive site, 216
concentration remained unchan;
indicating plume movement.

J-10 Pond, has 234U and 238U concentrations at the AC . The
d in two wells, but increased in the third well during 1987,

Beneath the 216-U-17 Crib, which is planned to receive the UOg3 process condensate effluent
during upcoming years, the conc-tration of 234U, 235U, and 238U were above the ACLs. The

contamination is from other was
underway.

3.3.3 Technetium-99

sites within the 200 West Area. A characterization of the plume is

Improved analytical procedures which resulted in a lower cost for 99T¢ allowed some additional

waste sites to be investigated foi
exceeded the DCG or ACL for 99
have 99Tc in excess of the ACL.

216-B-48, -49, and -50 Crib area
highest concentration at the 21€

(299-W19-18) and was 2 times t._

the ACL. This elevated 99T¢c cor
concentrations. The 99T¢ concer

9Tc in the groundwater during 1987. No active waste sites

. The groundwater beneath three inactive waste sites was found to

1ese sites were the 216-U-1 and -2 Crib area, 216-U-17 Crib, and the
Che source of the 99T¢ is from past disposal to these sites. The

J-1 and -2 Cribs was in the furthest downgradient well

ACL. The concentration beneath the 216-U-17 Crib was four times
'ntration in the 200 West Area coincides with the elevated uranium
-ation at the 216-B-48, -49, and -50 Cribs was 20% above the ACL.
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3.3.4 Iodine-129

No waste sites exceeded the DCG for 1291 during 1987. The groundwater beneath one active
waste site exceeded the ACL. Seven wells were analyzed for 1291 in 1987. Wells at 216-A-10, -36B,
-45,-27, and a well east of REDOX (699-35-70) were sampled for 1291. With the decrease in the ACL
in 1987 from 60 to 20 pCi/L, the concentration of 1291 beneath 216-A-10 and -36B was in excess of the
new ACL. The inactive 216-A-10 Crib was two times the ACL and the active 216-A-36B Crib was
40% above the ACL. The 216-A-36B Crib was deactivated by the end of 1987. The 216-A-45 Crib,
which replaced the A-10 Crib, began receiving the suspected effluent and is being routinely sampled
for 129]. The concentration of 1291 in groundwater beneath the 216-A-45 Crib is at 50% of the ACL.

|
3.3.5 Tritium |

The groundwater beneath three active waste sites exceeded the DCG for tritium in 1987. The
216-A-36B, -45, and -37-1 Cribs, which receive PUREX Plant effluents, were approximately 3 times
the DCG. Wells at sites in the vicinity of these cribs also showed 3H concentrations in excess of the
DCG, including the highest beneath the unused 216-A-38 Crib of 7 times the DCG, which indicates
plume vement.

3.3.6 Other Radionuclides

The average annual concentration of 137Cs at the inactive 216-B-5 Reverse Well was below the |
DCG but was nine times greater than the ACL. The concentration has been decreasing for the past
4 yr. Noother radionuclides were detected in excess of the DCGs or ACLs in any groundwater wells
monitoring the Separations Area waste sites.

3.3.7 Nitrate

Nitrate moves with the groundwater and therefore serves as a tracer. Monitoring was done
principally for purposes of plume evaluation. Westinghouse Hanford does not have a standard for
nitrate concentration in groundwater. The EPA drinking water standards (EPA 1976) were used for
comparison purposes only. Generally, the same wells that exhibited elevated tritium concentrations
also exhibited elevated nitrate concentrations.

3.4 TRENDS

All groundwater data are analyzed not only to determine compliance with internal guidelines,
but also for trends to detect potential problems and to demonstrate the effectiveness of waste site
decommissioning.

Concentration trends in groundwater were observed beneath two active waste sites and at four
inactive waste site. The trends are summarized below and shown graphically in Figures D-4
through D-7.

° 216-B-62 Crib: In general, the concentration of uranium in groundwater beneath this
active crib continued to decrease during 1987 (Figure D-4).
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216-5-25 Crib: As :htincrease in uranium concentration is evident (Figure D-5) in the
299-W23-10 Well ¢ 1aslight decrease in the 299-W23-09 Well occurred during 1987

(Figure D-5) follow ___g pumping of treated groundwater from the 216-U-1 and -2 Cribs,
which ended in No© mber 1985.

216-A-25 Pond (dec. mmissioned Gable Mountain Pond): The ?0Sr concentrations in
three wells (699-5¢ TA, -47B, and -48A) (Figures D-6 and D-7) remained unchanged
from 1986 concent1 tions. Well 699-53-48B (Figure D-7) showed a 60% increase
(comparing fourth quarter versus first quarter concentrations) in 20Sr during 1987.
Plume movement may be indicated by the increase in 90Sr concentration in the
699-54-48 and -49 w=lls (Figure D-8).

216-U-1and -2Cri : Ofthe seven wells surrounding the inactive crib area, the total
uranium concentr: on at six wells showed decreases and one well showed no change
during 1987 (Figu: D-9). The well showing no change was the well furthest
downgradient fron 1e cribs. The other five wells are cioser and upgradient to the cribs.
This suggests mov 1ent of the plume and sorption on the soil sediments.

216-U-17and -8 C; s: Of the six wells adjacent to the new 216-U-17 Crib, four showed
anincrease in urar’-im during 1987. The increase in uranium in the region of 200 West
Area coincides wit. 1 uranium increase beneath the inactive 216-U-8 Crib.

A characterization of the plume is underway to determine the source and extent of the
contamination beneath the 200 West Area.

3.5 CONCLUSIONS

The groundwater beneatl ive waste sites exceeded the DCGs on an annual average for 1987.
Two sites were in use and three 2re inactive. None of the sites have projected offsite doses that
exceed the DOE limits.

The 1987 annuala rage for tritium in the groundwater beneath both the active
216-A-36B and -37 . Cribs was 3 times the DCG. The groundwater beneath the inactive
216-A-10Crib had 1annual average of 2.5 times the DCG. Nearby wells at both sites
have shown increa s, indicating plume movement.

The annual averag 30Sr concentration beneath the inactive 216-B-5 Reverse Well was
6 times the DCGir 987.

The 234U and 238U "1 the groundwater at the inactive 216-U-1 and -2 Cribs exceeded the
DCGs by factorsof and 5.5, respectively. Concentration changes in the surrounding
wells indicate plur movement towards the east.

The groundwater beneath nine sites exceeded the ACLs on an annual average.

The 90Sr ACL was :ceeded beneath the inactive 216-A-25 (Gable Mountain) Pond and
¢ 3-B-5Reverse W |l

Uranium isotopes in the groundwater exceeded the ACLs at the active 216-B-62 Crib,
the decommissione * 216-U-10 Pond, and the inactive 216-U-1,-2, and -17 Cribs.
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The 137Cs concentration exceeded the ACL beneath the inactive 216-B-5 Reverse Well.

The ACL for 129] was exceeded in the groundwater beneath the active 216-A-36B Crib
and the inactive 216-A-10 Crib.

The 99T¢c concentration was greater than the ACL in the groundwater beneath the
unused 216-U-17 Crib and the inactive 216-U-1 and -2 and 216-B-48, -49, and -50 Cribs.

3-6



WHC-EP-0145

4. SOIL AND BIOTA MONITORING IN THE 200 AREAS

4.1 INTRODUCTION

The radionuclide content « soil, vegetation, and animal feces is measured to evaluate
long-term trends in environmenual accumulation of radioactivity in the 200 Areas. Soil samples are
collected from a network of 78 grid sampling sites and 30 fenceline sampling plots. The grid sites are
10 by 10 m and are arranged in a grid pattern in 200 East and 200 West Areas. These sites are
intended to monitor the overall 279 Area environment without being specific to any potential source.
Locations of the grid sampling si s are illustrated in Figures E-1, E-2, E-3, and E-4. The 30 fenceline
plots are each 1 by 5 m and were :tablished in 1984 to monitor areas both upwind and downwind of
potential sources where contami ition, if present, might be expected to accumulate. Locations of the
fenceline plots are illustrated in Figures E-5 and E-6. Each soil sample represents a composite of five
plugs of soil 2.5 ndepthby 10 ir " imeter collected from within eact Iy site.

Early in the summer of each year, soil samples are collected and submitted for radionuclide
analyses. The analyses include those radionuclides expected in the Separations Area (i.e., gamma-
emitting radionuclides, strontium isotopes, uranium, and plutonium isotopes). The results are
compared to regional background levels that are derived from PNL offsite monitoring data to
determine the difference between contributions from 200 Area operations and contributions due
solely to natural causes and worldwide fallout. The results are also compared to soil contamination
standards (Appendix J) developed for use in the 200 Areas (Boothe 1987). These soil standards are
based on radiation protection guides in DOE Order 5480.1A and were derived using soil particle
resuspension model estimates. These soil standards represent permissible radionuclide
concentrations in the soil above which radiclogical controls (e.g., cleanup, posting) are required. The
soil standards are intended for use only in the 200 Areas.

When soil samples are collected from the grid sites, terrestrial vegetation samples (e.g., cutting
from growing plants) are also collected to determine accumulation of radicactivity in plants.
Analyses are performed for gam a-emitting radionuclides and at selected sites for 90Sr and
plutonium isotopes. Comparisoi are made with regional background (PNL 1988) data for
determining impact due to 200 / :a operations.

When soil and vegetation samples are collected from the 78 grid sampling sites, animal feces (if
present and less than 1 yr old) are also collected within the sampling area. The feces are analyzed as
an indicator of animal-caused st ‘ading of radioactive contamination in the 200/600 Areas. These
measurements provide an indica..on of the potential transport of radioactive waste as a result of
animal intrusion. Feces are analyzed for gamma-emitting radionuclides.

Special soil and biota (pla and animal) samples are collected for site-specific monitoring or
when radiological contaminatio s known or suspected (see Section 8.0).

4.2 SOIL SAMPLING RESUI 'S, 1987

4.2.1 Grid Site Soil Sampling

Of the 78 grid sampling si__s, 43 were sampled in 1987. At eight sites replicate samples were
taken for Quality Assurance (Q: purposes. Of these samples, 41 sites demonstrated radionuclide
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concentrations (for at least one radionuclide) above regional background concentrations; however,
none approached Westinghouse Hanford’s soil standards (Appendix J). Radionuclide concentrations
in soil are listed by area in Tables E-1 and E-2.

4.2.1.1 Cesium-137 Results. The highest 137Cs concentration was, as in previous years, found at
grid site 2W8 east of the 241-T Tank Farm in 200 West Area. This site, along with 2W23 (adjacent to
the 241-U Tank Farm in 200 West Area) has consistently shown the highest levels of 137Cs since the
grid sampling program was initiated in 1978 (see Table E-3). However, no particular trend is evident
(since 1980) in the historical data indicating that the elevated levels of 137Cs in soil are due to past
operations of the U and T Tank Farms. The 1987 result for 2W8 was 52 pCi/g, which was
approximately 87 times background and 13% of Westinghouse Hanford’s soil standard for 137Cs.

The highest 137Cs concentration in 200 East Area was at grid site 2E10, located east of the
241-B Tank Farms. Samples from this site have shown concentrations among the highest for 137Cs in
200 East Area; however, no particular trend has been evident, indicating that the slightly elevated
levels are not due to current operations. The 1987 result for 2E10 was 31 pCi/g, which was about 52
times background and 8% of the applicable Westinghouse Hanford’s soil standard.

4~ "7 ¢ Hnt 90 F ilts. Theh' "1est 90Sr concer ' 1ition was at grid site 2E17 © =~ | west of
C Tank Farm in 200 East Area. Sampies from this site have historically exhibited among the highest
for concentrations of 90Sr (Table E-4). Since 1984 an upward trend has become evident at this site.
This is believed to be due to residual low-level contamination from the 1985 C-151 Tank Farm
incident (Elder et al. 1986). The 99Sr concentration at this site in 1987 was 5.2 pCi/g, which was
about 32 times ba:  ground and 1.3% of Westinghouse Hanford’s soil standard.

The highest 90Sr concentration in 200 West Area was at 2W9, located to the east of T Plant.
Samples from this site have not been among the highest for concentrations of 20Sr since 1978; the
concentrations have been fairly consistent until this year, indicating that the slightly elevated
results in 1987 may be due to a “flier;” however, data collected from this site will be closely monitored.
The 20Sr result for 1987 for this site was only 3.2 pCi/g, about 21 times background and 0.8% of the
Westinghouse anford’s soil standard.

4.2.1.3 Plutonium-239 Results. Soil samples with 239Pu concentrations above background have
been historically, as well as predominately, found in 200 West Area. The highest concentration found
in 1987 was at 2W9, located east of T Plant. Samples from this site have consistently been among the
highest for levels of 239Pu in soil since the grid site sampling program began in 1978 (Table E-5);
however, with no discernible trend being evident, indications are that the slightly elevated (above
background) concentrations are also due to past operations. The concentration at this site was

1.7 pCi/g, about 190 times background and 2.8% of Westinghouse Hanford’s soil standard.

Other radionuclides were found in the grid site soil samples, but were not signiﬁcant compared
to background and the predominate radionuclides previously mentioned.

4.2.2 Fenceline Soil Sampling

Fenceline sampling sites have a different purpose than the grid sites in that they are designed
to be site-specific to facilities where there is a greater potential for radionuclide buildup. Sample sites
are located upwind and downwind with respect to the prevailing and high winds to detect any release
of radioactive contamination from the facility. Of the 30 sites sampled in 1987, 29 demonstrated
radionuclide concentrations for at least one radionuclide above regional background levels and only
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one site approached Westinghc ;e Hanford’s internal soil standard. Concentrations are listed in
Table E-6.

4.2.2.1 Cesium-137 Results. ' e highest 137Cs concentration was again found at site U-TF-NE,
northeast of the 241-U Tank Farm in 200 West Area. Samples from this site have exhibited elevated
levels of 137Cs since initiation of the fenceline sampling program in 1984 (Table E-7) but no
discernable trend has been evic-1t. The concentration measured in 1987 was 247 pCi/g, about 62% of
the soil standard. This site has en a posted radiological control area.

The hij 2st 137Cs concentration in 200 East Area was found at site C-TF-NE, located northeast
of the 241-C Tank Farm. Samples from this site have not exhibited among the highest measurements
of 137Cs and the 1987 concentration represents a significant increase over the previous years. This
site will be closely monitored. © e measured result was 82 pCi/g, approximately 21% of the
Westinghouse Hanford soil star._ard.

4.2.2.2 Strontium-90 Results. The highest 90Sr result was also found at U-TF-NE. Samples from
this site have also exhibitedam g the highest results for 90Sr (Table E-8), but no discernable trend
is evident. The site is currently ..ithin a radiological control area. The measured result was 75 pCi/g,
approximately 19% of Westinghouse Hanford’s soil standard.

The highest concentratio mneasuredin 200 East Area was again at C-TF-SE, southeast of the
241-C Tank Farm. While sampi ; from the sites downwind of the 241-C Tank Farm have historically
displayed elevated levels of 90St, .he 1987 concentration represents a significant decrease as
compared to the 1986 levels. The concentration at this site was 15 pCi/g (as compared to 32 pCi/g in
1986), only 4% of Westinghouse Hanford’s soil standard.

4.2.2.3 Plutonium-239 Results. The highest 239Pu concentration was found at U-TF-NE, northeast
of the 241-U Tank Farm in 200 West Area. The concentration at this site was 0.4 pCi/g, about 0.67%
of the soil standard (Table E-9).

4.2.3 Radionuclide Concentration Trends in Soil

Soil sample results were evaluated to determine radionuclide concentration trends for 1978
through 1987. Individual concentrations at each grid site are found in annual reports for these years
(Wheeler et al. 1980, 1981; Conklin et al. 1982, 1983, 1984, 1985; Elder et al. 1986, 1987) and are
summarized in Tables -3, E-4, and E-5.

The radior lide concentr .iondata for soil from both the grid sites and the fenceline sites
were reviewed to discern trends ui radioactivity in soil. Most sites (both grid and fenceline) exhibited
no real trend due to current operations. There were no statistically significant differences for the
200 Area averages in the levels of 99Sr, 137Cs, and 239Pu in soil from 1978 to the present rerages are
illustrated in Figures E-7, E-8, and E-9. However, some individual sites have shown a marked
change and are summarized below. It should be noted, given the variability exhibited with the
replicate sample analyses, that a stential exists for an individual site to show a large difference due
only to variability resulting from tne sampling.

4.2.3.1 Grid Sites 90Sr Trends. Tnesite, 2E17, located west of the C Tank Farm in 200 East Area,
has displayed an upward trend beginning in 1985. This trend shows only a slightly positive slope
(about 1pCi/g/yr), resulting in a 1737 concentration of 90Sr of 5.2 pCi/g. Given these low levels and
the belief that these slightly elev ed levels are a result of the 1985 C-151 incident and not current
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operations, this trend is not believed to be of immediate concern. Results of future sampling will be
closely monitored.

4.2.3.2 Grid Sites Cesium-137 Trends. One grid site, which displayed a large increase in 1986, was
2E14, located to the south of the 218-E-10 Burial Ground. The 137Cs concentration at this grid site
has now returned to the previous years’ levels, supporting the supposition that the 1986 data was
indeed a statistical “flier”.

4.2.3.3 Fenceline Sites Trends. Ofthe 30 Fenceline Sites, only 3 have shown a marked upward
trend. At site A-TF-W1, upward trends were detected in 137Cs, 90Sr and 239Pu levels. Concentrations
of 137Cs have stead rincreased from 0.093 to 3.7 pCi/g from 1984 to 1987. The 90Sr has increased
from 0.055 to 1.8 pCl/g and 239Pu has increased from 0.00081 to 0.0051 pCi/g in the same time period.
While this represents an upward trend, it is not of great concern, given the relatively low levels. It
should be noted that the concentrations are only 0.92%, 0.45%, and 0.01% of the soil standards for
137Cs, 90Sr, and 237Puy, respectively, and only 10, 10 and 0.73 times the measured background levels.

The second site showing an upward trend (for 90Sr) is A-TF-E2. The concentration of 90Sr in
soil there has increased from 0.46 to 4.3 pCi/g from 1984 to 1987. However, as with A-TF-W1, these
levels, while representing a slightly positive upward trend, are not of great concern given its localized
nature. The last site with a positive trend was at C NE. The 90Sr concentration there has
increased from 1.6 to 11 pCi/g for the same time period. However, this site, while showing a greater
slope, did not display the same degree of linearity as the previous sites.

4.3 VEGETATION SAMPLING RESULTS, 1987

4.3.1 Grid Site Vegetation Sampling

Of the 78 grid site sampling location, vegetation samples were collected at 34  1987. Ateight
sites replicate samples were taken for QA purposes. Of these samples, all 34 sites demonstrated
radionuclide concentrations (for at least one radionuclide) above regional background levels (PNL
1988). Radionuclide concentrations are listed by area in Tables E-10 and E-11.

4.3.1.1 Cesium-137 Results. The highest 137Cs result was found at grid site 2W23, located east of
the 241-U Tank farm in 200 West Area. The 137Cs concentration there was 5.2 pCi/g, about 100 times
background (Table E-12).

4.3.1.2 Strontium-90 Results. Of the 34 vegetation samples taken, 13 were analyzed for 90Sr. The
highest concentration was again found at 2E17, northwest of the 241-C Tank Farm in 200 East Area.
The 90Sr concentration was 9.9 pCi/g, about 200 times background.

4.3.1.3 Plutonium-239 Results. Thirteen of the 53 samples taken were analyzed for 239Pu. The
highest concentration detected was at 2W33, south of the 241-S Tank Farm, in 200 West Area. The
concentration there was 0.089 pCi/g, about 400 times greater than background.

4.3.2 Radionucli :Concentration Trends in Vegetation

The radionuclide concentration data for* retation were reviewed to discern upward trends for
radioactivity in vegetation. Grid site vegetation concentrations have exhibited no real trend,
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indicating that{ e 1sbeen no consistent or wide-spread accumulation of radioactivity in
vegetation in the 200 Areas. T’ re has been no statistically significant differences for the 200 Area
averages for 137Cs in vegetatio rom 1979 to the present. The yearly averages are illustrated in
Figure E-10.

4.3.3 Vegetation Control

Several sites in the 200 Areas contain vegetation, primarily tumbleweeds, with the potential
for root uptake of contamination from the soil; however, there has been a significant decrease in
contaminated vegetation growth since a surface stabilization program was initiated in 1978. This
program involves the following:

° Placing additional soil cover over waste sites, thus further isolating the waste from deep
rooted vegetation

° Revege! ingexisting waste sites; tumbleweed growth is inhibited when forced to
compete for moisture with other vegetation

° Applying herbicide to further hinder undesirable plant growth

® Providing clean surfaces that can be easily monitored for changes in radiological
conditions.

The progress in contaminated vegetation control since 1977 is illustrated in Figure E-11.

4.4 GRIDSITE ECES SAMPLING, 1987

In 1984, the feces sampling procedure used for sampling at the grid sites was changed so that
only fresh (about yrold) feces would be collected. This helped ensure that only the impact for the
previous year would be apparent. In 1987, all feces found were estimated to be greater than 1 yr old,
therefore no grid site feces sam; :s were taken. However, feces were collected from the nearby
environment. The results are presented in Section 8.0.

4.5 CONCLUSIONS

There are several potential sources of environmental contamination in the 200 Areas,
including low-level waste disposal sites, tank farms, and processing facilities. Results from the
fenceline sampling sites, in conjunction with the grid sampling sites and sever: animal transport
incidents, continue to support a conclusion that most of the environmental contamination originates
from tank farms and related facilities. The major mechanism influencing the migration of
radioactive material introduced into the environment is the high winds from the southwest. The
near-field Environmental Monitoring Program in the Separations Area has been realigned to stress
tank farms, and to initiate corrective action (i.e., cleanup initiated as sources are identified), thereby
minimizing adverse environme: il impact.

Results fri  vegetations nples collected in the 200 Areas general environment demonstrated

that radionuclide concentration: vere slightly above regional background. These concentrations
were attributed to root uptake fr __n the contaminated soils and deposition. The surface stabilization
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program, initiated in 1979, has significantly reduced the amount of contaminated vegetation and the
levels of radionucl s in vegetation.

As a result of statistical analysis performed on the data, the following conclusions can be made.

Most sites, both grid and fenceline, have exhibited no real trend, indicating that any

contamination present is probably from activities prior to the initiation of the grid and
fenceline sampling programs.

® There were no significant differences for the 200 Areas averages in the levels of 20Sr,
137Cs, and 239Pu in soil from 1978 to the present.

The highest levels of both 137Cs and 99Sr in soil were found at the fenceline sampling
sites. However, the highest levels of 239Pu were found at the grid sites in 200 West Area,
indicating that the source of the slightly elevated levels of 23%Pu was not the tank farms
but p ably was historical plutonium operations.
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5.0 EX' ERNAL RADIATION MONITORING

5.1 INTRODUCTIC

A netv -k of thermolumunescent dosimeters (TLDs) is positioned in and around the 200 Areas
to monitor exposure rates from external radiation sources (primarily gamma rays). The TLD
measurements are taken to determine baseline exposure rates in the 200 Area environment. From
these baseline data, the contribution of Hanford Site activities can be discerned and the potential dose
due to extern  exposure to employees can be assessed. The dosimeters measure dose-equivalent
rates, reported in terms of mremv/yr, at a specific location.

The environmental TLDs measure exposure rates resulting from all types of external radiation
sources. These include cosmic radiations, na” " 1ing radioactivity in air and soil, fallout
fromnu¢ r weaponste i 1y ‘rom Hanford Site activities.

Eachl D consists of three chips of calcium-fluoride/manganese (Harshaw TLD-400) encased
in an opaque capsule lined with 0.025 cm of tantalum and 0.005 cm of lead. Each capsule is placed in
a translucent, waterproof, plas :vial, and is mounted about 3 ft above the ground. The TLDs are
placed at each of the active grid sites, at active and inactive surface-water disposal sites, and at
PUREX Plant-related Facilities (tank farms, active eribs and the PUREX Plant fenceline). Four
batches of capsules are used (two for the grid and surface-water sites, and two for the PUREX-Plant
related facilities) and are rotated each calendar quarter. Each quarterly measurement is an average
of the three chips exposed in the same container. The response of the chips has been calibrated by the
PNL Radiation Calibration Laboratory, and results are reported in terms of air dose. Results are
compared, where appropriate, with background data collected by PNL at locations distant from the
Hanford Site to determine impacts due to 200 Area Operations.

5.2 RESULTS

The TLD data are listed in Tables F-1 through F-4. Generally, all sites have shown an increase
in 1987. This overall increase is due to refinement in analytical procedures at PNL, not an actual
increase in exposure due to ope! tions (PNL 1988).

5.2.1 Grid Sites

All grid sites are located outside radiological control areas and represent the general
environment. The exposure rate measured there did not change significantly from 1986. The range
in 1987 was from 74 to 204 mre1 yr as compared to 69 to 190 mrem/yr in 1986 (Elder et al. 1987). The
sites that had levels elevated ak . re background were attributed to nearby waste site and/or low-level
contamination in the environment.
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5.2.2 Surface-Water Sites

All TLDs at surface-water sites, except for West Lake, are within radiologically controlled
areas located at water-sampling sites (see Section 6.0). As a result of decontamination and

decommissioning activities at the 216-A-25 Pond, 216-S-19 Pond, 216-U-14 Ditch, 216-U-10 Pond and

216-Z-19 Ditch, the exposure rate at these sites dropped to background levels. This resulted in only
two sites being slightly above background: the 216-B-63 Ditch and the 216-B-3 Ditch. The highest
exposure rate for surface-water sites in the Separations Area was at the 216-B-3 Ditch, with an
exposure rate of 120 mrem/yr.

5.2.3 PUREX Plant-Related Facilities

In addition, TLDs are located at several sites associated with the PUREX Plant operation,
including tank farms, active cribs, and the PUREX Plant fenceline. These locations are shown in
Figure F-1. The only elevated exposure rate significantly higher than the general Separations Area
environment that is attributable to the PUREX Plant operation was observed at the 241-A Tank
Farm complex. ..is facility, which receives high-levell  id waste from the PUREX Plant, had
external radiation relsrai fr 01,781 o yr. Tl n levelsa localized and
therefore have minimal environmental impact. All other TLD measurements at PUREX Plant-
related locations were consistent with levels seen in the general Separations Area environment.

5.2.4 Extern: Radiation Trends

Since the TLD program was initiated in 1978, there has been no overall increase in radiation
levels in the 200 Areas. In fact, there has been dramatic localized decreases due to decommissioning
efforts. The average annual exposure rate at the grid sites in 200 East and West Area has remained
consistent from year to year, as shown in Figure F-2. The annual average exposure rate at the grid
sites for both 200 East and West Area was 96 mrem/yr.

5.3 CONCLUSIONS

In 1987, operations in the 200 Area did not contribute significantly to the external exposure
rate (as measured by PNL) in the general environment. Consequently, the exposure rate in the

general 200 Areas environment was not significantly different from the exposure rate received offsite
from natural sources of radiation. As expected, external radiation levels were elevated at certain grid

sites, radiological control areas, and facilities, reflecting the proximity to radioactive waste
management activities.

5-2



Pu.,

WHC-EP-0145

6.0 POND AND DITCH MONITORING

6.1 INTRODUCTION

Water, vegetation, and sediment samples were collected from the active ponds and ditches in
1987. Ponds and ditches in the 200 Areas receive potentially contaminated waste water from the
chemical processing plants and other facilities. All water is continuously sampled at the point of
discharge to ensure complianc w~ith RHO-MA-139 and applicable DOE standards. As an additional
operational check, the 200/60C .rea Operational Environmental Surveillance Program collects water
samples at the ponds and ditches. Sampling locations are shown in Figures G-1 and G-2. Sources of
liquid effluents are listed in Table G-1.

Water samples of 1 L are collected on a weekly basis from the active ponds and ditches. The pH
is determined each week, then the samples are composited and analyzed monthly for total alpha, total
beta, gamma-emitting radionuclides, and 90Sr. Each site has replicate samples taken for 1 mo (4 wk),
on a rotating basis. Additionally, a 1 L sample is taken on a quarterly basis from each site for nitrate
analysis. Samples of aquatic vegetation are collected from ponds and ditches yearly to determine root
uptake of radionuclides from potentially contaminated sediments. Along with vegetation samples,
sediment samples are collected to measure the accumulation of radionuclides. These samples consist
of a composite of five plugs, eac 900 cm2 by 2.5 cm deep. Both the vegetation and sediments are
analyzed for gamma-emitting . .dionuclides, 90Sr, 239Py, and uranium.

6.2 RESULTS

6.2.1 Water

Results of water sampling at the ponds and ditches are summarized in Table G-2. Because a
large percentage of the results are less than the analytical detection limit, only the maximum and
minimum concentrations at each site are presented. The only elevated gamma-emitting radionuclide
was 137Cs. The highest monthly 137Cs result of 0.19 pCi/mL was observed at the 216-T-4 Ditch. This
is only 6.3% of the DCG (Appendix J). The highest 20Sr concentration, 0.12 pCi/mL, was found at the
Powerhouse Pond and was only 12% of the DCG.

6.2.2 Nonradiological Parameters

Results of nitrate and pH determinations are summarized in Table G-3. The pH annual
averages ranged from neutral to slightly basic. The highest annual average pH of 9.5 was found at
West Lake, a natural, stagnant ~-ep that receives no effluent. Most of the nitrate results were less
that the detection limit (approx 1ately 1.2 p/m). The highest value above the detection limit, 2.7 p/m,
was found in one quarterly sample at the 216-T-4-2 Ditch. This maximum quarterly samples was
only 6% of the U.S. Environmental Protection Agency (EPA) drinking water standard (Appendix J).
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6.2.3 Vegetation

Eleven vegetation samples were collected from eight ponds and ditches in 1987. Each sample
consisted of growing stems and leaves from predominant plant species at each location. The
vegetation was analyzed for gamma-emitting radionuclides, as well as 90Sr, 23%Pu, and uranium with
the results reported in Table G-4. Five of the samples taken demonstrated a significant increase in
137Cs concentrations in 1987. These were in samples taken at the 216-A-25 Pond north, the 216-B-2-3
Ditch, the first overflow at 216-B-3 Pond, the 216-B-3-3 Ditch and the 215-B-63 Ditch. These sites
increased, respectively, by 7, 4, 8, 17 and 7 times the previous sample result. Only one sample showed
a significant increase in 90Sr, the 216-B-3-3 Ditch, which increased by a factor of 16. However, given
the relatively low concentrations detected, any environmental impact is considered insignificant.

6.2.4 Sediment

The results from sampling pond and ditch sediments are provided in Table G-5. The highest
137Cs result was found at the 216-T-4 Ditch. The concentration measured in 1987 was 172 pCi/g,
about 43% of Westinghouse Hanford’s soil standard. However, two other sites demonstrated a
significant inc  .se in 137Cs: the 216-B-3-3 Ditch increased by a factor of 12 and the 216-B-3 Pond
(south station) increased by a factor of 56. Two sites showed a significant decrease in 137Cs levels as
well. The 1986 result at the 216-B-63 Ditch (2,600 pCi/g), which was determined to be a "flier," was
shown to be just that with a sample result in 1987 of 9.3 pCi/g. The 216-B-2-3 Ditch, which was last
sampled in 1985 and had a result of 350 pCi/g, had a 1987 concentration of only 11 pCi/g.

6.3 CONCLUSIONS

While there were some significant increases in radioactivity observed in ponds and ditches in
1987, none of these :vels exceeded the applicable standards. All surface waters associated with
Separations Area operations were below the DCG for all radionuclides. The analytical results of
vegetation samples taken at the ponds and ditches revealed that physiological uptake of
radionuclides was relatively insignificant. Sediment samples taken demonstrated elevated levels
(above background) of mainly 137Cs. However, all ponds and ditches that receive potentially
contaminated water are within posted radiological control areas.
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7.0 RADIOLOGICAL SURVEYS

7.1 INTRODUCTION

Radiological surveys are conducted to determine changes in the radiological status of the
200/600 Area environment. Trends in radiation levels or radiological contamination may aid in
assessing the adequacy of the waste containment of underground radioactive material, indicate
movement of radioactive material away from radiological control areas, or detect releases that might
otherwise go undetected. The survey schedule is outlined in Table H-1.

7.2 ROADS

A beta-gamma detector, mounted approximately 20 in. above the oundontl a1 " rofa
truck, is used to survey the Separations Area road surfaces. The detector consists of four
1B85 Geiger-Muller tubes conn--ted to a count-rate meter in the cab of the truck. All frequently
traveled blacktop and improvec oads and parking lots in and around the 200 Areas are surveyed
bimonthly to detect the presenc »f radioactive material. Roads less frequently traveled or with low
contamination potential are surveyed either quarterly or semiannually. Other roads on the Hanford
Site are surveyed by PNL. No new contamination was detected on the roads in 1987.

7.3 PONDS AND DITCHES

Open pond and ditch banks are routinely surveyed to identify contamination at these sites. The
thin-window, pancake-type Geiger-Muller probe with the BNW-1 count-rate meter is the principal
instrument used in these surveys. Noteworthy results at ponds and ditches are listed below.

® 216-T-1 Ditch--Spotty contamination on the sides and bottom of ditch from 1,000 to
2,000 counts/min. The contaminated section of the ditch has been decommaissioned.

® 216-T-4-2 Ditch--Spotty contamination at outfall surface and sides of ditch from 200 to
3,000 counts/min. The contamination has been cleaned up.

7.4 DRY-WASTE DISPOSAL SITES

The retired dry-waste disposal sites are surveyed annually to detect radiological changes,
primarily via biological intrusion (indicative of loss of control), from year to year. These sites are
located in the 600 Area (Figure H-1) and in the 200 Areas (see Figures 1-1 and 1-3).

Spotty contamination and t1  bleweed fragments were found on the 218-E-5 and -9 Burial
Grounds (5,000 to 9,000 counts/min), 218-E-2A (maximum of 60,000 counts/min) 218-E-12A
(maximum of 4,500 counts/min), 218-E-12B (2,000 to 4,000 counts/min), 618-2 and -3 Burial Grounds
(maximum of 3,000 counts/min). The contamination on the 218-E-2A, -5, -9 and -12A burial grounds
has been cleaned up. The contamination on the 218-E-12B and 618-2 and -3 Burial Grounds has been
scheduled for cleanup.
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7.5 LOW-LEVEL LIQUID-WASTE DISPOSAL SITES:
ACTIVE AND INACTIVE

Low-level liquid-waste disposal sites, other than ponds and ditches, consist of cribs, french drains,
reverse wells, trenches, and unplanned release sites. As with dry-waste disposal sites, liquid-waste
sites are surveyed at least annually, and as often as quarterly, to detect changes in surface
radiological conditions. The most significant results in 1987 are listed below.

7.5.1 216-A Sites

Four sites (216-A-6, 216-A-8, 216-A-24, and 216-A-40 Cribs) were found to be contaminated due to
vegetation intrusion and release from risers to the environment. Dose rates, to a maximum of
12 mrad/h were found. The contamination at the 216-A-24 and -40 cribs has been cleaned up.
Contamination at the 216-A-6 and -8 cribs is scheduled for cleanup.

7.5.2 216-CSi

The most noteworthy contamination found on the 216-C sites was at the 216-C-1 Crib, with a
maximum dose rate of 60 mrad/h found. This site will be cleaned up with the completion of
decontamination and decommissioning of the Hot Semiworks.

7.5.3 Unplanned Release Sites

The most noteworthy contamination was found at the following unplanned release sites.

® Contamination (7 mrad/h maximum) was found east of the 241-TY Tank Farm. The
contamination has been cleaned up.

® Contamination (30 mrad/h maximum) was found on the south side of 207-U Retention Basin
The area is scheduled to be cleaned up.

® Contamination (25 mrad/h maximum) was found on the east side of Semiworks. The area is
scheduled to be cleaned up.

7.6 TANK FAR! PERIMETERS

Tank farm perimeters and associated facilities are surveyed annually to detect any migration of
contamination.

Tank farms and related facilities are sources of environmental contamination. Significant
contamination was found along the perimeters of the following tank farms: 241-SX and -SY toa
maximum of 20 mrad/h; 241-B Tank Farm to a maximum of 5 mrad/h; 241-AX Tank Farmtoa
maximum of 5 mrad/h. Because of the nature of the problem around Tank Farms (e.g., surface
contamination within the Tank Farms migrating to the environment), the schedule for cleanup
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QUALITY ASSURANCE

Quality Assurance (QA) may be defined as the actions necessary to ensure accuracy of a
program. The Westinghouse Hanford Company (Westinghouse Hanford) environmental surveillance
QA program consists of procedures and guides to demonstrate that environmental monitoring
techniques and analyses are pr-‘ormed within established limits of acceptance. A sound QA program
for environmental monitoring essential in maintaining credibility.

Written operating procedures are an integral part of the Westinghouse Hanford environmental
surveillance QA program. Procedures for field operations are provided in RHO-HS-MA-2,
Environmental Surveill---- - =17 --*rol Manual (Conklin et al. 1982). Emergency response and
other special procedures may e documented separately. This appendix briefly describes the essential
components of the Westinghouse Hanford environmental surveillance QA program.

DOCUMENTATION

Record keeping is a vital part of any environmental monitoring program. Maintenance of
environmental data is not only important from a QA standpoint, but also from a regulatory point of
view, for trend analysis, and for optimizing environmental monitoring procedures. For these reasons,
each phase of the Westinghouse Hanford Operational Environmental Surveillance Program is
documented. This documentation includes sampling logs, annual reports, and unusual occurrence
reports.

SAMPLE REF ICATION

Replicate sampling and subsequent analysis are the primary means of assessing sample
variability. Duplicate samples of air, water, soil, sediment, and vegetation are collected as part of the
routine Environmental Surveillance Program.

DATA ANALYSIS

Environmental data are reviewed to determine compliance with applicable Federal and
Company guides. The data are analyzed both graphically and by standard statistical tests to
determine trends and impacts on the environment. Newly acquired data are compared with
historical data and natural background levels. Routine environmental data are stored on both
magnetic media (i.e., in a microcomputer environment) and on hard-copy printouts.

TRAINING

To ensure quality and consistency in sample collection and handling, all personnel performing
such work receive formal training. All Westinghouse Hanford Radiation Protection Technologists
(RPTs) are required to complet. . certification program through the Westinghouse Hanford
Radiological Protection Depart__ent. In addition, those RPTs assigned to environmental programs
receive special classroom orientation and on-the-job training by experienced personnel.
Environmental Protection personnel receive training in such courses as "Radiation in the
Environment,” taught through the Tri-Cities University Center, courses taught at the Harvard
School of Public Health, and various short courses.

A-3
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SAMPLE FREQUENCY

The frequency of sample collection varies according to the importance of the measurement.
Media sampled more frequently are critic in determining immediate releases to, or impacts on, the
environment. The routine monitoring schedule is contained in the Environmental Surveillance and
Control Manual (Conklin et al. 1982). A~ efdescription of the sampling program is presented
below.

1. Ambient air sample filters and water samples from active ponds and ditches are
collected weekly.

2. Radiological surveys of 200 East and 200 West Area roads are performed on a monthly or
bimonthly basis, as stated in Section 7.0.

3. The TLDs at grid sites, ponds, and ditches are exchanged quarterly.

4, Radiological surveys of waste sites are performed quarterly, semi-annually, or annually
depending on the importance, condition, and past history of the site.

5. The soil, vegetation, and fecal samples are collected at the grid sites on an annual basis.
Mud and vegetation samples from active ponds and ditches are also collected on an
annual basis.

ANALY [CALPROCEDURES

Three laboratories provide analyt 1l support to the Westinghouse Hanford Environmental
Surveillance Program; these are the United States Testing Company (UST), the Radiation Standards
and Engineering Laboratory at Pacific Northwest Laboratory (PNL), and the Westinghouse Hanford
222-S Analytical Laboratory. The environmental samples are analyzed in accordance with
prescribed procedures and quality contr guides. The analytical procedures necessary to implement
the environmental monitoring program are briefly described below and are listed according to the
respective laboratory.

United States Testing Company

Much of the Environmental Survi lance Program involves measuring radionuclide
concentrations at or near background levels. These environmental measurements require a very low
detection limit and are typically performed at UST. This analytical laboratory routinely performs
analyses on soil, vegetation, animal feces, and air samples. Analyses are performed according to
procedures and quality control guides described by the Environmental Measurements Laboratory
(1972), the U.S. Atomic Energy Commission (1974), and the National Council on Radiation
Protection and Measurements (1976).

1. Air Samples

a. Gamma Energy An; rsis--Gamma-emitting radionuclides are measured by direct
counting of the air sample filter with a lithium-drifted germanium [Ge(Li)]
detector equipped w 1a multichannel pulse height analyzer.
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Strontium- )--Airborne 90Sr is determined by leaching the air sample filter with
nitric acid and initially precipitating it as a nitrate. The sample is purified by
repeated scavenging with barium chromate and precipitating with barium
carbonate. The final precipitate, strontium carbonate, is then counted with a low-
background gas flow proportional counter.

Plutonium--The various plutonium isotopes are leached from the air sample filter
with fuming nitric acid and passed through an ion-exchange resin. The
plutonium is then eluted from the resin and electrodeposited ona| inchet where
it is counted using an alpha spectrometer.

Uranium--The uranium is leached from the air sample filter and extracted as
tetrapropyl ammonium uranyl trinitrate followed by back extraction into water.
Following treatment with sodium and lithium fluoride, the aqueous sample is
analyzed with a fluorometer.

2.  Groundwater Sam~'~~

a.

Total Alphe ~~- P~*q Activity--The total activity due to alpha- and beta-emitting
radionuclides 1s measured by directly counting the dried residue with a gas flow
proportional counter.

Strontium-90--The strontium is removed from the water sample by precipitating
as a nitrate using nitric acid. The sample is purified by repeated scavenging with
barium chr. 1ate and precipitating with barium carbonate. The strontium

" carbonate is then counted with a low-background gas flow proportional counter.

Gamm~ "-ergy Analysis--Gamma-emitting radionuclides are analyzed by
directly cou ingthe water sample with a Ge(Li) detector equipped with a
multichanne: pulse height analyzer.

Tritium--Water samples are analyzed for tritium with a liquid scintillation
spectrometer.

Total Uranium--The water samples are analyzed for uranium by first treating
with sodium and lithium fluoride followed by analyzing with a fluorometer.

3. Soil Samples

a.

G ma Energy Analysis--Gamma-emitting radionuclides in soil are measured
u ga Marinelli beaker and counting with a Ge(L1i) detector equipped with a
multichannel pulse height analyzer.

Strontium-90--The 90Sr is removed from the soil sample by leaching the dried
sample with nitric acid. The strontium in solution is converted to an oxalate
followed by precipitation as strontium carbonate. The carbonate is deposited on a
planchet and counted in the same manner as the 90Sr water samples.

Technetium-99--The 99T¢ is isolated from other elements using hydroxide
carbonate coprecipitation leaving it in solution as the pertechnethe ion (TcOy).
Further purification is achieved by an anion exchange column path, followed by
liquid scintillation spectrometry.
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3. Pond and Ditch Ve~-*-tion

a. Gamma Energy Analysis--The liquid sample is sealed inside a geometrically
approved container. The gamma-emitting radionuclides are measured by direct
counting with a Ge(Li) detector equipped with a multichannel analyzer.

b. Vegetation Leach--The vegetation samples are dry ashed in a furnace and then
leached with a mixture of hydrochloric and nitric acids. The leachate is analyzed
for specific radionuclides as with the liquid samples.

Pacific Northwest Laboratory Radiation Standards and Engineering

Exte~——-1Ras --Exterr  onlevelsare measured using
TLDs. 1the'l , water sit id active k farn
and cribs associatea witn tne runea rlantoperation. The TLus (narshaw TLD400) consist of three
chips of calcium-fluoride/manganese encased in an opaque capsule lined with 0.025 ¢cm of tantalum

and 0.005 cmof ‘ad. Details of the measurement of external radiation in the 200 Areas are provided
in Conklin et al. (1982).

The TLDs are calibrated, packaged, and read by the PNL Radiation Calibration Laboratory,
Radiation Stan irds and Engii :ring Department. All TLD work is performed in accordance with

the procedures and specific guides from the American National Standards Institute (1975) and PNL
(1978).

REFERENCES

American National Standards Institute, 1975, Performance, Testing, and Procedural Specifications
for Thermoluminescence Dosimetry: Environmental Application, ANSI-N545-1975,
Washington, D.C.

American Public Health Association, 1980, Standard Methods for the Exar-*-1**-- of Water and
Waste Water, 15th edition, Washington, D.C.

American Society for Testing and Materials, 1976, 1976 Annual Book of ASTM Standards, Water,
Part 31, Philadelphia, Pennsylvania.

Conklin, A. W, R.E. Elder, W. L. Osborne, M. H. Litzinger, 1982, Environmental Surveillance and
Control Manual, RHO-HS-MA-2, Westinghouse Hanford Operations, Richland, Washington.

Environmental ] :asurements Laboratory, 1972, HASL-300 Procedures, New York, New York.

National Council on Radiation otection and Measurements, 1976, Environmen*~' ?~d‘~**~n
Measurements, Report Nu. 50, Washington, D.C. (December).

PNL, 1978, The Hanford Environmental CaFs:Mn T*~-—0luminescence Dosimetry, PNL-2489,
Pacific Northwest Laboratory, Richland, Wasnington (March).
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U.S. Atomic Energy Commission, 1974, Measurements of Radionuclides in the Environment,
Sampling and Analysis of Plutonium in Soil, Nuclear Regulatory Guide 4.5, Washington, D.C.

U.S. Environmental Protection Agency, 1979, EPA Methods for Chemical Analysis of Water and
Wastes, EPA 600/4-79-020, Environmental Monitoring and Support Laboratory,
U.S. Environmental Protection Agency, Cincinnati, Ohio.
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Release from radiological pos g--Removal of signs and chain when access to an area no longer
needs to be restricted forr iological protection purposes.

Retired waste site--A waste sitc 1at is isolated and no longer available to receive waste in any
form.

Separations Ar« -The primar; rea inthe Hanford Site where chemical processing and most waste
management activities arc erformed. It includes the 200 Areas and nearby 600 Area sites.
Westinghouse Hanford is  idlord of the Separations Area.

Surface contamination--A radi__>gical control status that refers to radioactivity on the surface of
the ground that exceeds tf - Soil Contamination Standard.

Surface stabilization--A remec 1action program on waste disposal sites that includes the addition
of at least 4 ft of clean soil \wllowed by revegetation. It is designed to cover surface
contamination and inhibit (ological transport.

Tank Farm--An area of large ur :rground tanks designed to store up to 1 million gal each of high-
level liquid waste.

Underground Radioactive Mu.crial--A radiological posting status where subsurface radioactivity
is present, but where surf e contamination is not in excess of the Soil Standards.

Unplanned Release Site--An ¢ ‘athat was contaminated due to an unplanned release of
radioactive contaminatioi rom a nearby source, making it a radiological control area.

Vadose zone--The unsaturated :gion of soil or the zone of aeration between the ground surface and
the water table.

Thermoluminescent dosimet( --A chip or series of chips used for measuring external gamma
radiation. [t consistsofa aterial capable of absorbing energy imparted by ionizing radiation,
then emitting light as a rc.alt of thermal stimulation. A measure of that light is proportional
to the radioactivity absor’ d.

Waste Management--The acti* y involved with storing, disposing, shipping, handling, and
monitoring all radioactiv vaste.

Water table--The upper bound: rof an unconfined aquifer below which saturated groundwater
occurs.

Wind rose--A diagram illustral g the distribution of wind directions at a given location during a
specific me. Itillustrates the direction the wind blows from.
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able C-1. Air Sampling Results for 1987 (pCi/m3). (Sheet 1 of 2)

MSr 137Cs
v Site Quacters
tion sampiled Qu?rtgr Quarter Annual Quarter Quarter Annual
marimum | minimum Average * 2SDe maximum | minimum Average + 25D»

N116 | Nof BCCribs 1,2,3.4 442E-04 | 2.73E-04 333E.04 £ 1.52E.04 235E-04 | [1.59E-04 8.00E.06 t 3.97 E-04
Ni53 | 241-TX Tank Farm 1,2,3.4 .36 E-04 1.92E-04 247E.04 £ 1.I5E-04 9.42E-03 287E-03 534 E-03 + 569E-03
N155 | 241.U Tank Farm 1,2,3.4 L.S0E-04 | -1.13E.05 6.46 E.05 £ 1.38E.04 779E-04 | -234E-04 3.14E-04 £ 835E.04
N950) | Replicate to site N156 1.2,3.4 1.S3E.04 | .3.94E-06 8.39E.05 £ .50 F.04 663 E.04 | 204 FE-04 347FE-04 £ 3.06 E.N4
N157 | 241.BY Tunk Farm L,2.3.4 245FE-04 406E.05 LISF-04 £ 178 E.04 5.00E.03 275 E-03 361LE-03 £ 2.00E.03
N158 | 241-AX Tank Farm 1.2,3.4 544 E-04 1.49E.04 3.55E.04 £ J.44EF 04 3.16E-03 | 2RI E 04 1.64E.03 £ 236 E-03
N159 | B Plant 1,2.3,4 3.85E-04 | 3.70E-05 146 E.04 £ 3.26 E-04 2.62FE-02 | 9.69E-04 7.60E-03 £ 248 FE.02
N161 | TPlant 1,2,3.4 5.75E.08 3.95E-05 463FE.05 £ 1L.7T1E-05 547TE-04 | 6.02E.05 275E-04 £ 5.77E-04
N165 | 216-Z-19 Ditch tcovered} 1,2,3.4 7.34 !".\-05 -1.88E.05 3.53E-05 £ 9.15E.05 1.10E-03 { 2.98E.04 J45E-04 £ 1.33E.00
N168 | UPlant 1,2,3.4 1.27E-04 1.31E.05 5.75E.05 £ 9.75E-05 1.29E.03 | -1.00E-04 348E-04 £ 1.31E-03
N177 | Laundry 1,2,3,4 2.22E.04 T65E.08 1.43E.04 £ L.51 E-04 7.24 E-04 1.58 E-04 J9NE.04 + 527E-04
N956 ;,nf24l-S and -SX Tank 1,2,3.4 203E-04 | 974 E-06 1.40E-04 t 9.61 E-05 2.58E.00 | -402E.04 146 E-03 + 2.58 E-03

arm
N957 | BCCribsl 1,2,3,4 317TE.04 | 3.96E-05 121 E.04 £ 2.64 E.04 4.22E.04 | D00E+00 1.77E.04 ¥ 4.02E-04
N962 | SE corner W-48 1,2,3,4 1.06 E-02 | -1.82E-04] 357E-0) £ 9.71E-0) 1.00E-0) | 4.58F-04 733E.04 £ 5.05E.04
N963 [ SEof REDOX 1,2,3,4 | 1.07E.04 | 931 E-08 { 599F-06 £ 8.30E-08 237E-04 | -4.12E04 | -1.15E-04 £ 5.70E-04
NO64 ) Wof W-4B 1,2,3,4 1.77E-04 | 1.06 E-06 743E.05 £ 145E.04 5.88E.04 |0.00E+00 2.04E-04 £ 5.55E-04
N965 | NE corner 200 West Area 1.2,3.4 706 E-05 | 2.92E-05 448E.06 £ 3.89E.05 534E.04 | 435F.04 | -2.24F-05 £+ 808E-04
N966 (S‘nL?OO Went Area Main 1,2,3.4 396 E-04 | -9.10E-06 141 E-04 £ 3.52E.04 TO06E-04 § -3.43F-04 992 E-05 + 8.93E-04

il
NI6T rt:lan“—BnndﬂYTunk 1,2,3,4 1.10E-04 | 2.14E.05 596 F-05 + 857TE-05 9.25E.04 | 2.64E-04 53J4E.04 £ 559E.04

arm
N968 | W gate 200 East Area 1,2,3.4 9.28E 05 .14 E-08 653 F-05 + 748 E-05 502E-04 18I E-04 349E.04 £ 2.74E-04
N9&9 | SWol PUREX Plant 1.2,3.4 2T3E-04 1.28 F..05 9.22FE.05 + 245F 04 -5.06E-05 | 433F 04 256 E.04 + 331 FE-04
N970 | NWof PUREX Plant 1,2,3.4 2B80F.04 | 226 E-05 876 E.05 ¥ 274 E 04 382E04 | 0.00E+00 1L6OF 04 £ 341 E.04
N97t | SEof PUREX Plant 1,2.3.4 420 E.04 2.30E 05 135E.04 t 3.82F-04 /.94 E-04 2.35E 04 543E-04 £ 416F 04
N972 | NEof241.C Tank Farm 1.2,3.4 2.72E.04 1.39E-04 1.9tE04 £ 119E-04 1.0 £.03 t 34 E-04 561 E04 £ TB2E 04
N973 | Eof B Tank Farm 1,2,3.4 1.99E 04 TRYE-05 1.37TE-04 £ 1.02E.04 2.09E-03 2.56 E.04 992E 04 £ 1.57TE-03
N974 | Nof T Plant 1,2,3.4 1.17E.04 1.14E.05 375E 05 £ 1.20E-04 3J00E.04 | -280F-04 1.55F:04 £ 292 F-04
N975 | Eof Z Plant 1,2,3.4 LL14E-04 | 3.27F.05 TB1E-05 1+ 68LE.N5 2.35E-04 1.34E.04 191 E-04 £1.02E.04
N976 | 2E17,241.C Tank Farm 1.2,3,4 298E-04 146 E.04 251 E04 £ 141 E-04 554E.04 | 206 E-04 407E.04 £ 3.02E.04
N977 | Grid Site 2E30 1,2,3.4 290E-04 | 3.62E-06 1.23E-04 £ 2.28E-04 7.03E-04 | 391 E.04 551 E.04 + 257E-04
N978 | Gride Site 2E35 1,2,3,4 197E.04 | -2.70E-05 7.97E-05 £ 2.04E.04 588FE-04 | 5.28E-05 2.65E.04 £ 558 E-04
N979 | Gride Site 2E36 1,2,3,4 8.12E-04 | T.06E-05 287E-04 £ 707TE-04 448E-04 | -3.01E-05 241E-04 £ 398E.04
N980 | Grid Site 2EA 1.2,3.4 9.50E-05 | 2.59 E-05 7.4E-05 £ 6.50E-05 5.29E-04 | -2.19E.04 1.2JE-04 £ 6.25E-04
N983 |SEof2101-M 1,2,3.4 551 E-05 | 6.50E.06 278E-05 £ 4.29E.05 8.82E-056 | -3.68E-04 4.19E.05 £ 439E-04
N984 | SE 241-C Tank Farm 1,2,3,4 7.83E.03 1.18E-04 2.11F-0 £ 7.70E-03 3.12E.03 | 443E-04 1.58E-.0) £ 223 E-03
N985 | Eof241-AW Tank Farm 1,2,3.4 S48E-04 1.43E-04 JA9E-04 £ J43E.04 4.08 E-04 3.02E.04 6.85E-05 £ 743 E-04
N986 | 241-TY Tank Farm SE 1,2,3.4 215E-04 2.66 E-05 8.38E-05 + 2.00E-04 1.15E-03 | 0.00E+00 587E-04 + 945E-04
N987 | 241-TY Tank Farm NE 1,2,3.4 105E-04 | 4.32E.05 785E.05 £ 5.52E-05 T11E-04 | -1.85E.04 1.62E-04 £ 8.37TE.04
N991 | Grout SE 1.2,3.4 105E.04 BB4E-06 531F-05 £ 9.64E-05 458E.04 | -1.13E.05 255F.04 £ 391 E.04
N992 | Grout NE 1,2,3.4 1.33E-04 | 379E-05 #.52E-05 + 878E.05 8.88E-04 | -7.54E-04 1.87E-04 £ 1.64E-03
N993 | Grout NW 1,2,3.4 166 E-04 | 4.28E.05 102F-04 £ 1.19E.04 1.28E-03 | -492E-05 865E.04 + 1.2 E-03
N994 | Old NW Corner 200 West 1.2,3.4 961 E.05 | -760E.06 433E.05 £ BG4E-05 552F.05 | -6.29E-04 | 295E.04 £ 635E.04
N996 | W Airintake 272-AW 1,2,3.4 843E-04 {89 E.05 2772F-04 £ 7.67TE-04 464E-04 | 325E.04 9.02E.05 + 5.0)E-04
N997 | E Airintake 272-AW 1,2,3.4 T17E.04 | 47TTF-05 251 E-04 £ 6.25E.04 1.23E.03 | -2.64 E-04 3.31E-.04 £ 1.30E-03
N961 | Yakima Barricade 1,2,3,4 T4)E-05 | 416E-05 5.62E.05 £ 3.00E-05 345E.04 | 469E-04 3.90E-05 £ 7.05E-04
N981 | Wye Barricade 1,2,3.4 7.21E.05 | 2.19E-0¢ 4.20E.05 £ 489E-05 LL78E-04 | -1.58 E-04 293 E-05 t 3.23 E.04
N982 [ Hanford Townaite 1,2,3,4 1.14E-04 | 594E-0% 8.66 E-05 £ 543 E-05 588E.04 | -181 E-04 2.00E-04 £ 827E-04
N950 [ Quality Assurance Blank 1,2,3,4 202E.04 | 3.42E-06 741E-05 + 1.76 E-04 6.87E.04 | -7.64 E-05 208E-04 £ 7T.18E-04
N951 | Quaiity Assurance Blank 6.13E05 | -457E-06 2.66 E.05 £ 5.70E-05 3.02E-04 { -2.10E-04 | -6.05E-05 £ 485 E-04

Derived concentration
guides®

1.2,3.4

9.00E + 00

C-6

4.00E+02
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Table C-1. Ai Sampling Results for 1987 (pCi/m3).

(Sheet 2 of 2)

bBogthe 1987,

C-7

Map WPy Uranium (total}
Inca. Site Qua s
tion Quarter uarter Annual Quarter uarter Annual
maximum { minimum Average ¥ 2SDe maximum | minimum Average ¥ 2SD*
NI16 | Nof BC Cribs 1,2,3,4 | 5.75E-.06 | -596E-08 | 2.27E-06 * 493 E-06 206E.06 | 4.25E.06 1.36 E-05 + 137 E-05
N153 | 241.TX Tank Farm 1,2,3.4 8.28E-05 | J.80E-06 3.72E-05 £ 6.€6 E-05 4.65E-06 1.54 E-08 3.00 E-05 + 3.01 E-05
N155 | 241.U Tank Farm 1,2,3,4 | 360E.05 | 1.4BE-05 | 240E-05 £ 2.09 E.05 345E-05 | 204E.05 | 2.74E-05 £ 1.39E-05
N960 | Replicate to site N15§ 1,2,3.4 7.06 E-05 | 1.59E.05 31TE.05 + 482E.05 402E.-05 1.02E-05 2.59E-05 £ 2.89F-05
N157 |241.BY Tank Farm 1,2,3.4 138FE.05 | 1.0TE-06 772E-06 £ LO5E 05 252E.05 { 207E.06 1.J6E.05 + 2.02E-05
N158 | 241-AX Tank Farm 1,% ' 1.21E06 | 1.56 E-06 6.56 E-06 £ 7.66 E-06 J.50E-05 1.94E-05 2.63JE.06 £ 1.31 E-05
N159 | BPlant 1% ] 4,60 E.05 | J.10E.06 1.B9E-05 £ 3.53E 05 149806 | 2.13F-08 9.11E.08 £ 1.32E.05
Ni61 | TPlant 1 ] 267E-06 | 9.TIE.06 1.6 E.05 £ 1.45E-05 1.88E-05 { 2.54 F.06 {.00E-05 £ 1.67 E-05
N165 |216.2.19 Ditch (covered) | 1 ' 341 E.04 | 649E-05 1.9BE-04 £ 296 E-04 3.20E.05 | 9.05E-06 1.B6E-05 £ 1.93E-05
N168 { U Plant | 1 ) 267E.05 | 6.25E-06 142E.05 £ 1B E-05 J25E-04 | 8.64 E-03 1.70E-04 £ 2.15E-04
N177 | Laundry 1.2,3.4 6.48E-05 | 1.22E.06 J.ORE-05 £ 529 E.05 98B0E05 | 6.35E-05 7.8JE-05 £ J.2t E-05
N956 :_IQI'ZH-S and -SX Tank 1.2,3,4 877E.06 | 3.12E.06 529E.06 £ 4.95E-06 247E-.05 | -1.38E-06 1.05E-05 £ 2.51 E-05
arm
N957 | BCCribe 1 1,2,3,4 3.J1E-06 | 1.10E-06 2.0JE-06 £ 1.85E.06 J.18E.05 | 9.49E .06 1.85E-05 £ 1.9 E-05
N962 | SE corner W-48 1,2,3.4 1.24E-04 | 3.02E-03 6.75E-05 + 8.04E-05 544(') E-06 1.57 E-05 2.90E-05 + 3.47E-05
N96) | SE of REDOX 1,2,3,4 J.82E-06 | 6.J8E-06 201E.05 £ 2.8)E-05 49)E.05 | 1.67E-08 J.JIE-05 £ 443 E-05
N964 | Wol W-4B 1.2,3.4 1.08E.04 | 495E.06 4.10E.05 £ 9.44E-05 3.60 E-05 1.02E-05 2.35E-05 £ 2.22 E-06
N966 | NE corner 200 West Area 1.2,3,4 B.39FE-06 | 2.20E 06 4.33E-06 £ 5.77E-06 1.84E 06 | -2.72E.-06 6.44E.06 £ 1.91 E-05
N966 (S}ol:OO West Area Main 1,2,3,4 1.04E.06 | 7.1JE-06 8.93E-06 £ J.J4E-06 4.03E-06 | 6.96E-06 2.22E.06 £ 230E-05
a
N967 ’l‘_l 0(241-Band -BY Tank 1,2,3.4 6.68E-06 | 1.12E .06 456 E-06 £ 495E.06 487E.05 | -350E.06 t.75E-05 £ 4.51 E-05
arm
N968 | W gote 200 East Area 1,2,3.4 J.12E.06 | -531E.07 169E.05 + 293 E.05 499E-05 | 203E-05 J.21E.06 £ 2.62E.05
N969 | SWol PUREX Plant 1,2,3,4 9.10E.06 | 6.29E-07 4.82E-06 + 7.19 F-06 3.69€.06 | 437TE-06 2.47E-06 £ 286 E-05
N970 | NWof PUREX Plant 1,2,3,4 1.25E.05 | 3.04E.06 7.70E-06 + 888 F.08 4.08E.08 107 E.06 . 228E-05t 272E-05
N971 | SE of PUREX Plant 1.2,3,4 135E.05 | 3.57TE-06 654 £.06 £ 945F.06 J.02F. 06 1.0JE.05 201 E-05 £ 1L.66E-05
N972 | NE of 241.C Tank Farm 1,2,3.4 515E.06 | 3R E-06 457E-06 £ 1L.OSE 06 911 E06 | 297TE-05 581F.05 £ 6.29E 05
N973 | Eof B Tank Farm 1.2,3.4 101 E-05 | 586E-07 481E.06 £ 9.77F.06 J4BE 05 1.38E.06 174E-06 £ 274 E-05
N974 | Nof TPlant 1,2,3.4 266 E-06 | -1.23E 06 1.0JE06 £ 1.27E.06 1.0 E-05 | -2.60 E.08 487E.06 £ 1.16 .05
N975 | EofZ Plant 1,2,3.4 2.10E.05 | 3.06 E-06 L.30E-05 * 1.11 E-05 418E05 | 21TE.05 308E-05 £ 1.30E.05
N976 | 2E17,241-C Tank Farm 1, 4 6.8IE.06 L90E-06 388E-06 £ 421 E.06 6.01 FE.05 1.65E-05 3J9E-05 £ 371 E-05
N977 | Grid Site 2E30 1, 4 | 766E.06 | 531 E.07| 3.56E-06 £ 7.39E-06 4.27F.05 { 1.03E-05 | 2.41E-05% 295E.05
N978 | Gride Site 2ZEJ5 1,2,3,4 3.80E.06 | -5.31FE.07 1.J8E-06 £ 1 59E.06 353E-05 [ 548 E-06 1.87TE05 £ 247E-05
N979 | Gride Site 2E36 1,2,3,4 381E.06 | -531E.07 2.18E-06 + 403 E-06 2.72E-06 1.25E.05 1.83E-05 + 1.25F.-05
N9B0 | Grid Site 2EA 1.2,3,4 499E.08 | -5J1E-07 1.89E-06 * 463 E.06 3.00F-05 | 7.14E-06 1.59E-05 £ 2.09E-05
N9BR3 |SEaf2101-M 1.2,3,4 4.56E.06 | -5.31E.07 1.46 E-06 + 4.I5E-06 262E-06 { 146 E-06 1.54 E-06 £ 1.92 E-05
N9B4 | SE 241-C Tank Farm 1,2,3,4 J43E06 | 676E-OT 2.12E-06 £ 244 E-06 1.51E.06 | 6.76 E-08 1.11E-05 £ 7.09 E-06
N98S | Eof 241-AW Tank Farm 1, 4 | 525E.06 | 941 E-07 | 3.15E-.06 £ 3.63E-06 3.14E-06 | L.34E.05 | 232E-056 £ L48E-05
N9R6 | 241-TY Tank Farm SE 1, 4 9.0)E-05 | 7.24E.06 440F.-05 £t 688 E-05 2.11F-05 LO3E-06 1.19E-06 £ 1L.9TE-06
N987 | 241-TY Tank Farm NE 1, 4 2.J4E.05 | 631 E.07 | 7.00E.06 £ 2.24 E-05 194 E-05 1.88 E-06 1.16 E-05 + 1 54 E-05
N991 { GroutSE 1 4 364E.06 | 466E.08 1.62F 06 £ J.02E-06 284 E.06 1.2) E-06 1.J5E.06 £ 2.24E-05
N992 | Grout NE 1, 4 3.65E-.08 | 738E.07 2.10E.06 £ 264E-06 206FE.06 } . 1.7TEOR% 8.62F-06 £ 3.57E-05
N993 ! Grout NW 1, 4 74BE-06 | 3.05E.06 5.4BF-06 t 4.5 E-06 1.42E04 | 246 E.0¢ 6.05E.05 £ 1.10E-04
N994 | Old NW Corner 200 West 1, 4 531E.06 { 2.17E-07 3.03E-06 £ 423 E.06 2.04E-.05 | 8.65E-06 1.57 E-08 * 1.00 E-05
N996 | W Air Intake 272-AW 1, 4 1.95E-05 1.98 E-06 7.26 E-06  1.66 E.05 7.40E-05 | 2.45E.03 4.14E-05 £ 458 E-05
N997 | E Air Intake 272.AW 1,2,2,4 3.70E.05 1.44E-06 147E-05 £ J.22E.05 261E-06 | 2.04 E-06 1.J1 E.06 £ 2.10E-05
N961 | Yakima Barricade 1,2,3,4 2.81E-05 | 3.00E-07 B46E-06 + 2.63E.05 1.62E-.06 | -5.06E-07 7.18E-06 £ 1.3BE-06
N981 | Wye Barricade 1,2,3,4 J11E.06 | 531E-.08 8.64 E-07 £ 3.00 E-06 1.54 E-06 | -7.84E-07 6.56 E-06 £ 1 49E-05
N982 | Hanford Townsite 1,2,3,4 J.12E-06 | 245E-08 1.37E-06 £ 2.5TE-06 J40E-06 | 433 E-06 144E.05 £ 2.69 E-05
N950 | Quality Assurance Blank 1,2,3,4 6.71E-06 | -5.31E.07 2.24 E.06 £ .44 E.06 925E.06 |-1.50E-05 | -245E-06 £1.99E-05
N951 | Quality Assurance 3Innk 1,2,3,4 2.24 E-06 | -5.31 E-07 696 E-0T £ 2.30E-06 7.28E-06 | -1.45E-06 | -342E-06 £ 1.T9E-05
Derived concentration 2.00 E.02 3.00E+00
guides®
aStandard deviation of the mean 1arterly composites. Does not reflec, auasytical error. PST88-3220-C-1
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Table E-1. Grid Site Soil Results for 200 East Area for 1987 (pCi/g dry weight). (sheet 1 of 3)
Location Mn-54 £ Error Co-58 + Emor Co-60 £ Error Zn-65 t Error Sr-90 £ Error Zr-95 + Error Tc-99 + Error
2E1 < 86E-3+15E-2 k 34E-3+15E-2 k -8.0E-3+1.6E-2 < 14E-2+3.1E-2 24E-1 £ 6.1E-2 |« -9.0E-3 £ 3.3E-2 a
2E3 19E-2+ 1.7E-2 k 12E-2+1.7E-2 k 3.0E-3115E2 k -3.6E-2+ 46E-2 7.8E-1 £ 2.0E-1 k -23E-3+ 3.6E-2 a
2E 4 < 3JE-2+ 2.1E-2 k 12E-2+20E-2 k -25E-2+24E-2 i 1.6E-2+4.8E-2 93E-1+23E 1 11E-2140E-2 k -4.1E-1196E-1
2E 4B < -39E-3+23E-2 |k -27E-2+25E-2 k -5.0E-3+23E-2 i -8.8E-3tS54E-2 59E-1+15E k 3.6E-21+44E-2 k 4.2E-1% 1.1E+0
2E8 23E-2+ 1.5E-2 k -8.7E-31*16E-2 [k 12E-2+17E-2 } -24E-2* 3.8E-2 4.0E-1 £ 99E-? |k 20E-2129E-2 k 4.7E-1% 1.1E+0
2E10 < 6.4E-31+ 19E-2 |k -1.0E-2+19E-2 k 0.0E+0 + 1.5E-2 < 29E-2 +43E-2 23E+0 1 5.7E 3. 2+132E2 a
2E12 22E-21+ 15E-2 k -64E-3+18E-2 k -2.6E-3+2.0E-2 k -3.2E-2 + 4.7E-2 4.1E-1 £ 1.0E 5.0E-2 + 2.9E-2 a
2E14 < 1.3E-2+ 1.5E-2 k 1.6E-3 £ 14E-2 1.9E-2 + 1.6E-2 k -9.6E-3 +3.7E-2 S0E-1+12E |k 8.1E-3+33E-2 k 4.0E-1% 1.1E+0 I
2E14B < -6.0E-312.0E-2 k 1.5E-2+18E-2 ﬁ -3.1E-3 £ 1.6E-2 k -7.8E-2 £ 5.2E-2 5.1E-1 £ 13E-1 k 26E-2+3.7E-2 k -4.2E-2 + 9.8E-1
2E16 26E-2+ 1.5E-2 k -1.7E-2+20E-2 k 99E-3+16E-2 k -22E-2145F" 1.JE+0 £ 41E [k 24%-7 1 3.6E-2 a
2E17 i< 19E-3 + 1.9E-2 23E-21+ 14E-2 k -12E-21+19E-2 k -9.6E-2 % S.4c-« 52E+0 + 1.3E+0 k  l.ic-2 + 3.6E-2 a
2E18 31E-2+ 15E2 k 14E-31+16E-2 k 1.0E-2%14E-2 k 32E-2+3.6E-2 12E+0+30E |k -4.8E-413.1E-2 a
2E19 < -14E-2+ 1.7E-2 K -2.1E-2 £ 1.7E-2 1.5E-2 + 14E-2 k 2.2E-3+3.5E-2 1.9E-1 + 49E-2 3.7E-2 £ 2.7E-2 a
2E21 30E-2+ 14E-2 k 74E-3+16E-2 k -9.1E-4+17E-2 k 26E-2+3.7E-2 2.0E-1 + 5.2E-2 6.9E-2+ 29E-2 Kk 4.6E-11 1.1E+0
2E23 < 17E-312.1E-2 k -2.7E-31+19E-2 29E-2 £+ 2.0E-2 | -6.1E-2+ 5.7E-2 16E+0+39F L 3.2E-2+3.7E-2 a
2E24 < -3.8E-3% 14E-2 k -8.1E-31+16E-2 |« 9.0E-3%1.1E-2 |« -2.2E-2 + 4.0E-2 1.2E+0 £ 3.0E 4.1E-2+ 2.7E-2 k 7.6E-3177E-1
2E26 < 1.0E-2+1.8E-2 k 13E-3x17E2 k -1.1E-21+2.1E-2 k 1.5E-3+3.8E-2 2.1E-1+ 53E-2 k -57E-4+34E-2 a
2E28 < -2.0E-21+ 1.8E-2 k -12E-31+15E2 Kk 36E-3%16E2 k -14E-3*3.2E-2 23E-1+58E2 k 29E-2+3.0E-2 a
2E28B < -1.6E-2+ 1.8E-2  -1.5E-31+16E-2 k 4.8E-3%+18E-2 | 16E-2+38E-2 23E-1 £+ 58E-2 k 1.6E-2 + 2.8E-2 a
2E30 < -13E-21 1.8E-2 k -73E-3x15E-2 < S5.0E-3%1.7E-2 k 6.2E-3+3.3E-2 2.0E-1 £ 5.0E-2 | 3.5E-313.1E-2 a
2E32 2.1E-2 £ 1.6E-2  -9.0E-3x16E-2 }« -20E-212.0E-2 K -24E-2+43E-2 1.2E-1 £ 3.1E-2 k -3.6E-2 1 3.6E-2 a
2E34 < 83E-311.7E-2 k 5.6E-31+16E2 k -19E-2%19E-2 k -46E-2+4.7E-2 56E-1+ 14E-1 k 1.5E-2+3.5E-2 a
2E35 19E-2+ 14E-2 « 7.7E-3+1.6E-2 } 3.1E-3+12E-2 k 4.9E-3+3.5E-2 48E-1 £ 12E-1 k 23E-2+3.0E2 a
2EA 19E-2+ 14E-2 < 8.4E-31+16E-2 « -1.1E-3+16E-2 k -1.1E-2+3.9E-2 1.5E-1 £ 39E-2  1.4E-2+28E-2 a
2EB < 78E-31x16E-2 < -86E-3x18E2 < 1.1E2+15E-2 k -1.1E-2+4.0E-2 2.6E-1  6.6E-2 49E-2 £ 3.1E-2 a
2EC < -6.1E-41+ 1.8E-2 |« -93E-3119E-2 k -18E-3%+1.7E-2 k -2.7E-2 + 45E-2 3.8E-1 + 9.5E-2 3.9E-2 + 3.3E-2 a
2ED 1.8E-2 + 1.5E-2 k 8.7E-3 £ 1.7E-2 2.5E-2 + 1.5E-2 4.6E-2 £ 3.8E-2 7.0E-1 £ 1.7E-1 k 22E-2+34E-2 k 22E-2+98E-1
2EDB 17E-2+ 1.6E-2 |k 7.6E-3+13E2 {« 8.4E-3+16E-2 k 4.0E-3+3.6E2 6.6E-1 £ 1.6E-1 k -2.0E-3+3.2E-2 k 5.2E-1% 1.1E+0
GRT1 39E-2+ 1.6E-2 k -14E-2118E-2 k -23E-212.0E-2 4.8E-2 £ 3.9E-2 4.4E-1 1 1.1E-1 41E-2+3.7E-2 k 5.2E-1% 8.6E-1
GRT2 3 IE-2+ 1.7E-2  -7.1E-3 % 1.8E-2 1.8E-2 £ 1.7E-2 8.2E-2 + 3.9E-2 39E-1+ 1.0E-1  -3.1E-21 4.1E-2 53E-1% 1.1E+0
GRT4 23E-21 1.7E-2 k -3.1E-3+18E-2 k -23E-21+2.0E-2 k 1.8E-3+40E-2 34E-1 1+ 85E2 k 1.8E-2+3.2E2 2.4E-11 8.5E-1
GRTS < 13E-2+15E-2 k 92E4+17E-2 k 12E-3+1.7E-2 k 8.4E-3+4.1E-2 22E-1+55E-2 k 21E-3+33E-2 k 27E-1%8.5E-1
GRT6 < -7.1E-3+2.0E-2 k 8B8E-3+18E-2 |« -2.5E-3+2.1E-2 |« 23E-2+42E-2 4.1E-1+ 10E-1 k 32E-2+37E-2 k 25E-1% 85E-1
Maximum 3.9E-2 2.3E-2 2.9E-2 8.2E-2 5.2E+0 6.9E-2 53E-1
Minimum -2.0E-2 -2.7E-2 -2.5E-2 -9.6E-2 1.2E-1 -3.6E-2 -4.1E-1
Mean 9.5E-3 -1.1E-3 8.6E-4 -4 4E-3 7.2E-1 1.9E-2 2.6E-1
Background (b) 1.5E-1
Soil 3.0E+2 4.0E+2 2.0E+3

standards (c)

G¥10-dd-OHM






11-4

Table E-1. Grid Site Soil Results for 200 East Area for 1987 (pCi/g dry weight). (sheet 3 of 3)

Location Eu-154 + Error Eu-155 + Error Pu-238 + Error Pu-239 + Error U-Total + Emor
2E1 < -4.1E-2+ 5.0E-2 |« 2.4E-2 + 49E-2 47E-4 £ 2.7E-4 2.6E-2 £ 3.2E-3 1.8E-1 £ 5.5E-2
2E3 i< 3.2E-2:+ 47E-2 |« 7.4E-2 + 8.2E-2 8.0E-4 + 4.2E-4 2.3E-2 £+ 3.0E-3 2.3E-1 £ 7.1E-2
2E 4 k< 4.4E-2 + 6.8E-2 |« -2.2E-2 + 1.2E-1 5.1E-4 £ 3.7E-4 3.6E-2 £+ 4.3E-3 3.2E-1 £ 9.2E-2

2E 4B < -39E-2+ 7.1E-2 & 8.3E-2+ 14E-1 8.2E-4 + 6.9E-4 35E2+5 3 24E-1 £ 7.2E-2
2E8 < -4.4E-2 + 5.7E-2 6.1E-2 + 5.6E-2 6.8E-4 + 3.1E-4 24E-21+3 3 2.7E-1 £ 8.1E-2
2E10 < -6.2E-2+ 6.4E-2 |« 1.0E-2+1.1E-1 5.4E-4 + 53E-4 43E-2 + 5.8E-3 2.1E-1 £ 64E-2
2E12 i<  4.6E-2 £ 5.0E-2 7.0E-2 £ 54E-2 4.5E-4 £+ 2.5E-4 74E-3 + 1.2E-3 1.3E-1 £ 4.3E-2
2E14 < -8.1E-2+ 6.4E-2 |k 4.6E-2 + 6.8E-2 40E-4 + 2.6E-4 13E-2+1. 3 2.0E-1 £ 6.2E-2
2E14B i< 4.4E-2 £ 6.2E-2 1.4E-1 £ 8.7E-2 7.5E-4 + 3.4E-4 1.6E-2 £ 2,9E.3 1.8E-1 £ 5.8E-2
2E16 < 3.3E-2+ 5.2E-2 |k -3.0E-2 + 5.5E-2 1.2E-3 + 3.9E4 12E-1+1. 2 3.1E-1 £ 9.0E-2
2E17 < 44E-2+ S4E-2 k -2.8E-2 1+ 7.5E-2 4.6E-4 + 3.9E-4 1.JE-2+2. 3 1.6E-1 £ 5.2E-2
2E18 71E-2+ 42E-2 [« 39E-31+6.1E-2 k 2.1E-5%1.1E4 68E-3x1. 3 2.6E-1 £ 7.7E-2
2E19 < -24E-2+ 5.7E-2 |k 3.0E-2 + 59E-2 43E-4 + 2.7E-4 20E2+2. 3 1.4E-1 £ 4 5E-2
2E21 l< 3.4E-2 + 44E-2 8.4E-2 + 7.5E-2 4.1E-4 + 2.5E-4 23E-2 £ 28E-3 2.1E-1 £ 64E-2
2E23 k< 4.8E-2 £+ 6.8E-2 1.5E-1 £ 1.0E-1 1.5E-1 + 1.5E-2 39E-2+t4 3 29E-1 + 8.7E-2
2E24 i< -39E-2+ 52E-2 k -1.3E-2 £ 6.9E-2 4.1E-4 £ 3.3E-4 25E-2+3 3 2.1E-1 + 6.4E-2
2E26 k< 3.2E-2 1+ 54E-2 |k 4.6E-2 £ 7.0E-2 4.6E-4 £ 2.5E-4 15E-2+2 3 1.7E-1 £ 54E-2
2E28 k< 39E-21 50E-2 k 22E-2+44E-2 k B8.6E-5+13E-4 2.1E-2 £ 2.6E-3 3.0E-1 £ 9.0E-2
2E28B i< -54E-2+ 59E-2 k S5.0E-2%5.1E-2 4.6E-4 £ 2 5E-4 1.3E-2 £ 1.7E-3 3.5E-1 £ 1.0E-1
2E30 < 43E-2+49E-2  3.8E-2+5.5E-2 5.9E-4 £ 2.7E-4 1.7E-2 £ 2.1E-3 5.1E-2 £ 2.3E-2
2E32 < -2.5E-2+ 6.0E-2 k 5.6E-2+6.1E-2 k -2.6E-5+ 7.2E-5 27JE-3x6 -4 1.3E-1 £ 4 4E-2
2E34 < 4.2E-2 £ 5.6E-2 k 1.7E-2 £ 6.0E-2 2.8E-4 + 2.1E-4 88E-3+ 14E-3 «+ 29E-1 £ 8.5E-2
2E35 k< -2.5E-2 + 5.0E-2 5.7E-2 £ 4.6E-2 2.5E-4 + 1.8E-4 1.0E-2 £ 1.4E-3 2.3E-1 £ 6.8E-2
2EA < 3.0E-21 49E-2 |k -1.2E-2 +5.0E-2 9.0E-5 + 1.3E-4 72E-3 £ 1.1E-3 2.0E-1 £ 6.0E-2
2EB i< 4.1E-2 £ 5.1E-2 |« 7.5E-3 £ 6.2E-2 2.8E-4 + 2.0E-4 2.0E-2 + 2.5E-3 1.7E-1 £ 5.3E-2
2EC i< 1.2E-3 + 5.3E-2 1.3E-1 £ 6.9E-2 1.4E-4 + 1.6E-4 2.0E-2 * 2.5E-3 2.3E-1 £ 7.1E-2
2ED 8.4E-2 £ 4.7E-2 k 6.0E-2 £ 6.2E-2 6.5E-4 £+ 29E-4 4.5E-2 £ 5.1E-3 3.4E-1 £ 9.8E-2
2EDB < -39E-2 % 6.1E-2 5.8E-2 £ 5.5E-2 5.0E-4 £ 2 4E-4 4.0E-2 £ 4.4E-3 3.7E-1 £ 1.1E-1
GRT1 < -4.6E-2+ 6.0E-2  4.0E-2 + 5.9E-2 3.9E-4 + 2.5E-4 1.7E-2 £ 2.2E-3 2.2E-1 + 6.9E-2
GRT2 < 23E-2+57E-2 < -6.7E-3 £ 8.4E-2 7.7E-4 £ 2.9E-4 7.1E-2 + 7.5E-3 3.2E-1 £ 94E-2
GRT4 i< -1.5E-2+ 6.3E-2 [« 7.5E-2 + 7.6E-2 34E-4 + 19E-4 1.6E-2 £ 1.9E-3 3.1E-1 £ 9.1E-2
GRTS i< 2.1E-21+ 59E-2  24E-215.6E-2 2.6E-4 + 1.8E-4 6.9E-3 + 1.0E-3 3.5E-1 £ 1.0E-1
GRT6 i< 4.4E-2+ 5.7E-2 |« 5.6E-2 +7.3E-2 8.5E-4 + 3.5E-4 16E-2+2 3 3.5E-1 £ 1.0E-1
Maximum 8.4E-2 1.5E-1 1.5E-1 1.2E-1 3.7E-1
Minimum -8.1E-2 -3.0E-2 -2.6E-5 2.7E-3 5.1E-2
Mean 8.0E-3 4.2E-2 4 9E-3 2.5E-2 2.4E-1
Background (b) 9.0E-3 3.7E-1
Soil 2.0E+2 2.0E+2 6.0E+1 6.0E+1
standards (c)

(a) Not analyzed for this radionuclide

(b) Derived from PNL 1987 data (PNL 1988). Background numbers represent mean + 2 SE.
(c) Boothe 1987.

SY10-dd-OHM
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Table E-2. Grid Site Soil Results for 200 West Area for 1987 (pCi/g dry weight). (sheet 1 of 3)
Location Mn-54 + Error M~ <3 + Enor <~ <0t Emor | Zn-65 t Eror Sr-90 + Emor ' 7- < + Error Tc-99 + Emor
2W 4 k< 7.4E-3 £ 1.7E-2 r Y.cc-3 + 1.8E-2 -ao0c-o T 1.8E-2 < -2.2E-2 + 4.5E-2 4.6E-1 £ 1.1E-1  -zuc-> t 3.9E-2 a
2W 8 k  6.6E-4 £ 19E-2 k -1.6E-2 +£2.2E-2 r 1.1E-1 £ 3:2E-2 & 1.7E-2 £ 4.1E-2 1.1E+0 t 2.8E-1 5.0E-2 £39E-2 k S5.6E-1+ 8.6E-1
2W9 < 7.2E-3+ 1.7E-2 |k -5.1E-3+2.0E-2 2.0E-2 £ 1.5E-2 Kk -17E-3+f4.1E-2 3.2E+0 £ 8.0E-1 49E-2 £ 3.7E-2 k 2.0E-1t 99E-1
2W13 i< 3.4E-3 £ 2.2E-2 22E-2 £22E-2 k -1.6E-2+23E-2 |« 1.3E-2+t 54E-2 19E+0 £ 47E-1  -8.1E-4 £ 40E-2 k -1.1E-1198E-]
2W13B L -1.1IE-2+ 1.7E-2 k -95E-3+ 1.8E-2 |< -8.1E-3+ 18E-2 Kk -24E-2+39E-2 46E+0 £ 1.1E+0 k -3.4E-2+4.0E-2 k S3E-11 1.1E+(
2W15 < -1,1E-2+ 2.2E-2 |« -4.6E-4 £22E-2 L: 9.1E-3+20E-2 k -15E-2152E-2 89E-1+ 22E-1 k -8.1E-3 +43E-2 a
2W16 <  1.0E-2+ 1.6E-2 k -1.1E-2+ 1.7E-2 2.5E-2 £ 1.3E-2 < 4.1E-3 £ 3.4E-2 19E-1 £ 52E-2 k 44E-3+33E-2 k 4.0E-1% L1E+(C
2W17 k< 2. 7E-3+2.1E-2 k 24E-3+20E-2 k -18E-2+20E2 Kk -1.7E-3+39E-2 1.6E-1 + 4.2E-2 3.0E-2 + 3.9E-2 a
2W19 25E-2+ 1.7E-2 -79E-4 £2.1E-2 k 1.7E-2£22E-2 k -5.0E-3 +£4.1E-2 6.3E-1 £ 1.6E-1 6.9E-4 £ 4.2E-2 a
2WI9B  k -1.2E-2+ 2.2E-2 SO9E-3+22E2 k 19E-2+22E2 # -5.7E-2 + 5.0E-2 5.8E-1+ 1.SE-1 ,. -14E-2+4.5E-2 a
2W21 < 8.8E-3+ 1.7E-2 |« 9.0E-3 £ 1.6E-2 |« -1.0E-2+19E-2 k -3.2E-2 +43E-2 1.5E-1 £ 40E-2 k 8.7E-3 + 3.6E-2 a
2wW23 < 11E-2+ 1.6E-2 k -64E-3+2.1E2 k 6.0E-3+23E2 k -1.8E-2+48E-2 2.3E+0 £ 58E-1 k -1.2E-2+4.1E-2 a
2W24 . .5.5E-3+ 1.7E-2 |k -3.JE-3+ 19E2 |« -5.0E-3+1.8E2 | -37E-2+42E2 2.1E-1 £ 54E-2 k -23E-2+4.1E-2 44E-1+ 1.1E+0
2W25 1.6E-2 £ 1.3E-2 1.9E-2 + 1.2E-2 1.6E-2 + 1.5E-2 < -3.1E-2+3.3E-2 3.1E-1 + 7.8E-2 4.0E-2 £ 2.7E-2 I a
2wW27 k< 79E-3+1.7E-2 k -38E-3t19E-2 k -46E-3118E-2 k 7.5E-4t4]1E-2 77E-1+ 19E-1 k 6.1E-4+33E-2 - 4.1E-1% 8.5E-1
2W28 < -13E-3% 1.6E-2 k -52E-3+21E-2 [k -24E-3%1.5E-2 39E-2 + 3.7E-2 1.0E+0 £ 2.5E-1 k -1.7E-2 £3.7E-2 a
2W29 < -29E-3+19E-2 k 5.2E-3+1.6E-2 2.6E-2 + 1.5E-2 -6.8E-3 + 4.4E-2 4.6E-1 £ 12E-1 k -2.6E-2%3.8E-2 a
2W3l1 24E-2+ 1.7E-2 k 5.4E-3 £ 1.5E-2 1.7E-2 £ 1.4E-2 -3.5E-2 + 4 5E-2 1.6E-1 £ 42E-2 & 1.2E-3+£33E-2 k -1.3E-11+98E-1
2W31B  k 42E-311.7E-2 k -15E-2+19E-2 k 13E-3+15E2 Kk -3.3E-2+42E-2 18E-1 £ 48E-2 k -13E-213.5E-2 Kk -3.9E-2t9.8E-1
2W33 r 4.6E-3 + 1.6E-2 -6.0E-3+ 1.6E-2 k -3.6E-3+14E-2 k -7.8E-3t3.6E-2 5.6E-1 £ 14E-1 &« 20E-2 +34E-2 k 45E-2+9.8E-1
2W34 < -5.8E-3t 1.7E-2 E 6.2E-4 + 1.6E-2 F 9.0E-3 £ 1.6E-2 < 3.4E-3 £3.8E-2 47E-1 £ 1.2E-1 k 65E-3 £3.1E-2 a
2WB < S3E-3+18E-2 k -1.5E-3+£19E-2 « 13E-2+18E-2  -28E-2+49E-2 27E-1 + 68E-2 k -2.0E-3+3.6E-2 k 36E-1%1.1E+0
2WBB < -13E-3+ 15E-2 |« -33E-3+1.6E-2 | 2.1E-3+1.2E-2 | 24E-2 + 3.0E-2 2.7E-1 £+ 6.7E-2 k 3.1E-3 + 3.3E-2 24E-1+ 1.1E+0
Maximum 2.5E-2 2.2E-2 1.1E-1 3.9E-2 4.6E+0 5.0E-2 5.6E-1
Minimum -1.2E-2 -1.6E-2 -1.8E-2 -5.7E-2 1.5E-1 -3.4E-2 -1.3E-1
Mean 3.5E-3 -3.7E-4 9.4E-3 -1.1E-2 9.1E-1 2.7E-3 2.4E-1
Background (b) 1.5E-1
Soil 3.0E+2 4.0E+2 2.0E+3
standards (c)
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Table E-5. The 239Pu Concentrations in Soil,

1978 through 1987 (pCi/g). (sheet 1 of 2)

Location 1978 1979 1980 1981 1982 1983 1984 1085 1986 1987
2E1 | 27E-2+ 2.3E-2 | 1.8E-2+ 5.8E-3 | 49E-21+ 97E-3 | 1.2E-2+ 5.2E-3 | 14E-2 1+ 5.5E-3 | 1.8E-2 5.0E-3 b b b 2.6E-2 1+ 3.2E-3
2E2 | 82E-21 1.3E-2 | 4.0E-2 % 1.2E-2 | 2.6E-3 + 2.9E-3 c 1.1E-2 + 3.3E-3 | 3.3E-3 £ 1.9E-3 b 3.3E-2 £ 3.8E-3 | 3.0E-3 £ 9.0E-4 b
2E3 | 1.2E-1+3.8E-2 | 6.4E-3+ 5.8E-3 | 2.0E-2 + 6.6E-3 c 1.2E-2 £ 33E-3 | 5.1E-2+ 1.1E-2 | 2.0E-2 £ 3.81 3.6E-2 £ 43E-7 2.1E-2 1 4.0E-3 | 2.3E-2 £ 3.0E-3
2E4 | 23E-2+ 1.8E-2 | 1.4E-21+ 5.4E-3 } 2.3E-2 + 6.4E-3 c 2.1E-2+ 4.6E-3 | 1.3E-2+ 29E-3 | 3.2E-2 £ 3.01 L7E-2+ 33E-1 3.1E-21 4.0E-3 | 3.6E-2 £ 4.3E-3
2E5 | 1.2E-2 & 1.0E-2 | 6.2E-3 £ 6.9E-3 { 1.8E-2 1 6.5E-3 c 1.5E-2  6.1E-3 | 6.0E-3 £ 3.4E-3 | 2.4E-2 1 5.4] 3.0E-2 + 44E-3 | 2.8E-2 £ 3.7E-3 b
2E6 | 3.3E-2+ 2.2E-2 | 1.1E-21 6.0E-3 | 3.7E-2 + 7.7E-3 c 15E-2 + 6.5E-3 | 2.4E-2 £ 8.2E-3 | 3.3E-2 £ 3.9] 29E-2 + 4.0E-3 b b
2E7 | 35E-21 1.7E-2 | 1.9E-2+ 5.3E-3 | 9.0E-2+ 1.3E-3 | 2.7E-2 + 4.6E-3 | 3.1E-3 £ 1.8E-3 | 7.4E-3 £ 4.1E-3 | 1.6E-2 £ 1.4] b b . b
2E8 | 7.8E-2+ 1.1E-2 | 2.0E-2 + 6.6E-3 } 1.4E-2 1 5.4E-3 c 6.6E-2 + 1.3E-2 | 4.2E-3 £ 2.4E-3 | 2.7E-2 £ 2.4] 3.7E-2 £ 1.0E-2 | 3.3E-2 £ 4.3E-3 | 2.4E-2 £ 3.0E-3
2E9 | 2.8E-2 + 8.9E-3 b 3.3E-2 £ 9.3E-3 c 22E-21 8.8E-3 | 1.4E-21 5.0E-3 | 1.6E-2 1 3.1] 20E-2 + 3.2E-3 | 1.8E-2 + 3.5E-3 b
2E10 | 6.6E-2+ 1.5E-2 | 1.4E-2+ 4.7E-3 | 48E-2 £ 1.1E-2 c 1.1IE-3 £ 2.4E-3 | 6.4E-3 + 2.9E-3 | 2.6E-2 % 1.7] 44E-2 £ 54E-3 | 1.5E-2 £ 2.3E-3 | 4.3E-2 £ 5.8E-3
2E1l " 42E-21% 1.4E-2 | 6.9E-2+ 1.3E-2 | 4.3E-2 £ 3.3E-3 c 19E-2 + 7.1E-3 { 5.4E-2 1 8.9E-3 | 4.3E-2 1 2.5] 13E-2+ 7.7E-3 | 73E-2+ 8.1E-3| b~
2E12 6.8E-2+ 2.0E-2 | 45E-41 2.2E-3 | 1.8E-1 £+ 7.0E-2 | 2.3E-2 £ 87E-3 | 3.7E-2 £ 7.1E-3 | 6.4E-2 + 5.3E-3 | 3.3E-2 £ 3.7 28E-2+39E-3 | 42E-2 £ 49E-3 | 7.4E-3 £ 1.2E-3
2E13 | 2.0E-2 + 9.4E-3 | 6.3E-3+ 3.8E-3 | 1.2E-1 + 8.3E-3 | 3.7E-2 £ 7.9E-3 | 1.8E-2 £ 4.8E-3 | 2.1E-2 £ 6.4E-3 b 1.3E-2+ 4.8E-3 | 1.7E-2 + 2.5E-3 b
2E14 { 1.2E-2 1+ 5.8E-3 | 6.5E-3 + 3.3E-3 c c 19E-2 1+ 5.5E-3 | 1.6E-2% 2.8E-3 | 1.4E-2 1 2.1] 19E-2 + 2.6E-3 | 15E-2+ 2.2E-3 | 1.3E-2 £ 1.8E-3
2E15 | 1.0E-1 % 1.2E-1 | 5.1E-2+ 1.1E-2 | 7.0E-2 + 7.8E-3 | 1.7E-1 + 1.8E-2 | 1.2E-11 1.5E-2 | 8.8E-2+ 7.1E-3 b 8.7E-2 £ 9.7E-3 { 59E-2 + 7.1E-3 b
2E16 | 1.7E-1 £ 1.7E-2 | 4.4E-21 7.2E-3 | 7.7E-2 £ 1.3E-2 | 2.3E-2 £ 7.5E-3 | 2.5E-2 £ 6.6E-3 | 5.8E-2+ 3.9E-3 | 8.2E-2 £ 5.7 1.1E-1+ 1.1E-2 | 8.2E-2¢ 1.4E-2 | 1.2E-1 £ 1.2E-2
2E17 | 47E-2 £ 1.0E-2 | 1.5E-21 5.0E-3 | 1.0E-2 + 4.3E-3 c 48E-2 1 1.3E-2 | 24E-4 ¢ 5.8E-4 | 8.2E-3 £ 1.6] 20E-2 + 47E-3 | 75E-3 + 2.4E-3 | 1.7E-2 + 2.8E-3
2E18 | 14E-2 + 3.9E-3 | 8.1E-3+ 5.2E-3 | 7.2E-3 £ 6.3E-3 c 8.1E-3+ 33E-3 | 1.3E-21 3.9E-3 | 9.1E-5 £ 1.3] 1.1E-2+ 1.9E-3 | 1.1E-2 £ 1.8E-3 | 6.8E-3 £ 1.2E-3
2E19 | 7.5E-2 & 1.1E-2 | 1.0E-2 £ 5.7E-3 | 3.2E-2 + 1.3E-2 c 12E-2 £ 7.1E-3 | 2.6E-21 2.6E-3 2.2E-2 £+ 2.4] b b 2.0E-2 + 2.7E-3
2E20 | 52E-2+2.8E-2 | 1.2E-21+ 7.8E-3 | 2.5E-2 + 8.4E-3 c 3.0E-2 1 7.2E-3 | 4.1E-2 £ 3.5E-3 b 43E-2+ 47E-3 | 39E-2 + 5.4E-3 b
2E21 1.6E-2% 1.5E-2 | 99E-3+ 4.2E-3 | 5.6E-1 £ 3.2E-2 | 29E-2+ 86E-3 | 89E-2+ 2.]1E-2 | 3.0E-2+ 3.6E-3 3.6E-2 + 2.8] 5.2E-2 + 6.6E-3 b 23E-2 + 2.8E-3
2E22 | 1.7E-1 £ 3.9E-2 | 5.7E-2% 1.1E-2 | 6.9E-2 + 1.1E-2 | 1.1E-1 £ 1.7E-2 | 2.0E-1 + 2.6E-2 | 7.3E-1 + 4.2E-2 b 1.5E-1 ¢ 1.6E-2 | 2.2E-1 + 2.7E-2 b
2E23 | 1.0E-1+ 1.4E-2 | 59E-2+ 1.6E-2 | 1.9E-2 + 7.8E-3 c 13E-1+ 2.0E-2 | 9.4E-2 £+ 1.5E-2 { 1.1E-1 1 7.6] 1.8E-1+ 1.8E-2 | 1.2E-1 £ 1.6E-2 | 3.9E-2 + 4.7E-3
2E24 | 5.0E-2 + 2.5E-2 | 4.5E-2+ 9.6E-3 | 5.2E-2+ 1.3E-2 | 44E-2+ 1.1E-2 | 3.2E-2+ 7.7TE-3 | 20E-2 £ 5.2E-3 | 4.7E-2 £ 5.6] 26E-2 + 3.2E-3 | 4.0E-2 + 5.0E-3 | 2.5E-2 + 3.2E-3
2E25 | 72E-2 £ 3.1E-2 | 1.5E-21 6.1E-3 | 1.2E-2 £ 6.1E-3 c 1.1IE-2 £ 5.5E-3 | 1.3E-21 3.7E-3 b b b b
2E26 | 2.7E-2 £ 1.5E-2 | 94E-3 £ 5.1E-3 }§ 1.5E-1 £ 2.1E-2 | 23E-2 + 6.5E- 23E-21 4.9E-3 | 1.4E-2 + 3.1E-3 b b b 1.5E-2 + 2.0E-3
2E27 | 6.6E-3 £ 9.2E-3 | 1.2E-2+ 5.4E-3 | 3.6E-2 + 1.1E-2 c 1.1E-2 1 3.1E-3 | 3.0E-3 £ 1.3E-3 | 2.2E-2 £ 2.9] 5.4E-3 + 33E-3 | 6.5E-3 £ 2.4E-3 b
2E28 | 4.0E-2 + 1.8E-2 | 7.1E-3 + 3.6E-3 | 3.3E-2 £ 7.3E-3 c ! 9.7E-3 £ 3.7E-3 | 7.6E-3 + 1.9E-3 b J1E-2+ 4.1E3 b . 2.1E-2 + 2.6E-3
2E29 | 9.5E-2 t 2.7E-2 b 6.6E-3 + 7.7E-3 c 13E-2+ 4.2E-3 | 9.5E-3+ L.7E-3 | 5.2E-2+59E-3| 7 -2+ 78E3| 46E-21 7.1E3 b
2E30 | 1.8E-11% 4.3E-2 | 1.4E-1 1 1.8E-2 c 4.8E-2+ 79E-! 8.7E-2 % 1.2E-2 b 2.0E-2+ 2.6E-? 19E-2 1 26E-3 b 1.7E-2 + 2.1E-3
2E31 | 8.2E-3+ 1.1E-2 | 1.4E-21 5.1E-3 § 9.5E-3 + 4.5E-3 c 1.2E-2 + 2.2E-3 | 47E-3+ 1.9E-3 | 9.7E-3 £ 4.0E-? 7.4E-3 + 2.2E-3 | 9.1E-3 1 1.8E-3 b
2E32 | 1.5E-2+ 1.5E-2 | 1.5E-2+ 4.9E-3 | 1.4E-2 + 49E-3 c 2.8E-2+9.5E-3 | 1.2E-2% 2.0E-3 | 1.1E-2 + 1.5E-3 | 2.6E-2 + S.0E-3 | 1.4E-2 £+ 2.8E-3 | 2.7E-3 % 6.0E-4
2E33 }-7.5E-4 1+ 7.5E-3 | 2.8E-3 £+ 2.9E-3 | 5.2E-3 1+ 3.5E-3 c 50E-3 1+ 2.1E-3 | 20E-3+ 1.5E-3 | 1.4E-3 £+ 7.4E-4 | 5.4E-4 + 3.6E-4 b b
2E34 | 1.6E-2 £ 1.7E-2 | 1.2E-2 + 4.5E-3 | 2.5E-2 £+ 6.3E-3 c 8.0E-3 £ 4.8E-3 | 1.3E-2% 1.6E-3 | 2.6E-2 4+ 2.8E-3 | 1.6E-2 + 24E-3 | 2.8E-2 + 4.7E-3 | 8.8E-3 + 1.4E-3
2E35 | 1.5E-2+ 1.5E-2 | 8.1E-31+44E-3 | 1.1E-2+39E-3 c 1.7E-2 £ 6.1E-3 | 1.0E-2+ 2.1E-3 | 1.4E-2 £ 2.7E-3 | 1.7E-2 + 2.7E-3 b 1.0E-2 t+ 1.4E-3
2E36 | 7.0E-3+ 1.5E-2 | 1.1IE-2+ 5.4E-3 | 1.9E-2 £ 1.1E-2 c 24E-2% 7.7E-3 | 14E-2 1 3.2E-3 | 2.3E-2 £ 6.2E-3 | 1.6E-2 + 26E-3 | 1.2E-2 + 2.8E-3 b
2EA | 6.1E-3 + 1.4E-2 |-1.8E-2+ 54E-3 | 7.8E-3 + 7.5E-3 c 74E-3 + 43E-3 | 3.8E-3% 1.2E-3 | 1.1E-2+ 2.2E-3 | 59E-3 4+ 1.5E3 | 1.1IE-2 + 3.4E-3 | 7.2E-3 £ 1.1E-3
2EB | 42E-21 1.7E-2 | 1.3E-2 1+ 4.8E-3 | 1.8E-2 + 5.7E-3 c 29E-2+ 6.5E-3 | 2.9E-2% 3.5E-3 | 1.4E-2 £ 3.3E-3 | 24E-2 £ 3.2E3 | 1.1IE-2 4 2.3E-3 | 2.0E-2  2.5E-3
2EC | 1.7E-2+ 9.0E-3 | 1.3E-2+ 4.2E-3 | 1.3E-2 £ 9.8E-3 c 14E-2+ 47E-3 { 1.1E-2+ 24E-3 | 22E-2+ 5.1E-3 | 1.8E-2+ 26E-3 | 20E-2+ 2.9E-3 2.0E-2 t 2.5E-3
2ED { 49E-2 1 1.1E-2 | 2.6E-2+ 7.2E-3 | 2.3E-2 + 6.9E-3 c 48E-23 SOE-3 | 32E-2+47E-3 | 23E-24+27E-3} 7.1E2+ """~ | 3.1E-2+ 4.2E-3 4.5E-2+ 5.1E-3

|Mean (a)] 5.1E-2+ 1.6E-2 | 2.2E-2+ 8.9E-3 | 5.2E-2+3.0E-2| 49E-2+ 29E-2 | 33E-2+ 13E-2 | 41E-2+3.7E-2 | 2.7E-2+ 8.2E-3 | 42E-2 # suc-c | 3.7E-2 % 1.7E-2 | 2.4E-2 £ 9.3E-3
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Table E-6. Soil Results for 200 Area Fencelines for 1987 (pCi/g y weight). (sheet 1 of 3)

Location Mn-54 + Error Co-58 + Error Co-60 + Error Zn-65+ Error | Sr-90 + Error Zr-95 + Error
200 East Area
2E-1 < S58E-3+16E-2 |< 34E-3+15E-2 |< 1.3E-2+% 1.6E-2 < -5.5E-2+42E-2 3.5E-1 £ 8.7E-2 |< -7.9E-3 + 3.0E-2
2E-2 < 84E-3t 16E-2 |< 3.1E-4%17E-2 |< -7.6E-3% 1.6E-2 |< 1.6E-2 * 4.0E-2 2.6E+0 £ 6.6E-1 |< -2.4E-2+ 3.2E-2
2E-3 2.3E-2+ 1.7E-2 |< 7.8E-3% 1.6E-2 |< 64E-3* 1.6E-2 |< 3.3E-2 + 3.6E-2 5. -1+14E-1 |< 26E-2+ 3.1E-2
2E-N 2.7E-2 £ 1.3E-2 i< -3.3E-3+% 1.3E-2 1.6E-2 + 1.3E-2 |< -3.6E-2 + 3.4E-2 1.9E+0 £ 4.7E-1 |< 4.8E-3* 24E-2
2E-NE < -1.1E-2+ 1.8E-2 {< -1.0E-2+ 1.8E-2 |< 12E-2% 1.5E-2 |< -1.5E-3 % 3.6E-2 1.0E+0 £ 2.5E-1 |< -2.5E-2* 2.7E-2
2E-SE < -9.1E-4+ 99E-3 }]< -6.9E-3 + 9.6E-3 13E-2+ 9.7E-3 |< -2.5E-2+ 2.9E-2 3.5E-1 £ 9.0E-2 |< 1.0E-2+ 2.0E-2
A-TF-El < 3JE-3%16E-2 |< -2.6E-3%1.7E-2 |< -1.2E-2+% 1.6E-2 |< -5.7E-2 + 4.8E-2 48E-1+ 1.2E-1 |< 3.0E-2 + 3.0E-2
A-TF-E2 < -15E-3%+ 16E-2 |< 2.8E-4 + 1.5E-2 1.8E-2+ 1.2E-2 |< -3.1E-2 £ 4.0E-2 43E+0* 1.1E+0 {< 1.0E-2% 2.8E-2
A-TF-E3 < 90E-3%13E-2 |< -29E-3+1.3E-2 |< 7.0E-3* 1.5E-2 |< -3.2E-2 + 4.0E-2 1.6E+0 + 3.9E-1 |< -2.1E-2+ 2.7E-2
A-TF-E4 < 1.1E2+ 15E2 |< 89E-3+14E-2 |< -92E-3%20E-2 |< -1.3E-2 t 4.6E-2 49E+0 % 1.2E+0 |< -1.2E-3+ 3.4E-2
A-TE-W1 < -1.5E-2% 2.0E-2 2.1E-2 £ 1.5E-2 3.0E-2% 1.7E-2 |< -24E-2* 4.1E-2 1.8E+0 + 4.4E-1 44E-2 £ 32E-2
A-TF-W2 < 22E4+13E-2 |< 17E-3+1.3E-2 |< 59E-3x14E-2 |< 1.8E-2 1 3.5E-2 1.1E+0 + 2.7E-1 3.3E-2 + 2.3E-2
AW-TF-E < 48E-3% 1.1E2 |< -13E-2+ 14E-2 |< -14E-2% 1.3E-2 |< 1.1E-2+3.1E-2 1.6E-1 + 40E-2 |< 5.6E-3+ 19E-2
B-TF-NE 1.1E-2 £ 1.1E-2 1.2E-2 £ 1.1E-2 1.8E-2 £ 1.2E-2 |< -1.5E-2 % 3.7E-2 8.2E+0 + 2.0E+0 |< -3.1E-2+ 29E-2
B-TF-SE < 34E-3x 1.5E-2 |< 7.2E-3+14E-2 24E-2 + 1.3E-2 5.6E-2 £ 3.1E-2 6.4E+0 + 1.6E+0 3.8E-2 + 2.8E-2
BX-TF-W < -28E-3+ 1.6E-2 |< -2.1E-2+ 1.6E-2 |< -2.2E-2% 1.8E-2 |< -4.0E-2 + 3.9E-2 2.7E-1 £ 7.2E-2 |< -3.8E-2+ 2.8E-2
C-TE-NE < -33E-3%+2.0E-2 |< 6.3E-3+ 19E-2 3.0E-2+ 1.6E-2 |< -7.7E-3+ 3.8E-2 1.1E+1 £ 2.6E+0 |< 5.8E-3 % 3.3E-2
C-TF-SE < 20E-3% 16E-2 |< -1.1E-2+ 1.7E-2 2.2E-2+ 1.5E-2 |< -1.6E-2 £ 4.0E-2 1.5E+1 + 3.5E+0 |< 0.0E+0 + 2.8E-2
Maximum 2.7E-2 2.1E-2 3.0E-2 5.6E-2 1.5E+1 44E-2
Minimum -1.5E-2 -2.1E-2 -2.2E-2 -5.7E-2 1.6E-1 -3.8E-2
200 West Area
2WN 2.5E-2+ 1.3E-2 |< -1.1E-2+ 14E-2 |< 4.7E-3+ 14E-2 |< -2.0E-2t 3.6E-2 59E-2+ 1.7E-2 |< -29E-2+ 3.0E-2
2WNE < 8.5E-3%+ 15E-2 j< -13E-3+14E-2 |< -2.0E-2% 1.7E-2 |< -24E-2 + 3.5E-2 23E-1* 6.0E-2 |< -64E-3+ 29E-2
2WSE < -79E-3% 1.6E-2 |< -1.5E-2% 1.7E-2 |< -1.5E-2% 1.7E-2 |< -3.7E-2 % 3.9E-2 19E-1 + 5.0E-2 |< -3.6E-3+ 2.8E-2
S-TF-NE < 11E-2% 1.7E-2 |< -2.7E-2+2.2E-2 3.0E-2+ 1.8E-2 |< 3.1E-2 + 4.8E-2 1.2E+0 £ 3.0E-1 |< 5.5E-3+ 3.1E-2
S 3iSE < 3.5E-3%+ 1.5E-2 |< -9.2E-3+ 1.5E-2 |< -1.2E-2% 1.7E-2 |< 5.8E-3 +3.3E-2 3.8E+0 £ 9.5E-1 |< 6.7E-3 * 2.6E-2
S-TF-W « -23E-3%x 1.5E-2 |< 12E-2+13E-2 |< -52E-2+22E-2 |< -1.8E-2139E-2 24E+0x+ 59E-1 |< 5.9E-3+ 3.1E-2
TX-TF-NE : 23E-3+ 1.7E-2 |< -89E-3+ 1.8E-2 |< 14E-2* 1.5E-2 |< 1.7E-2 = 3.7E-2 40E+0 = 9.8E-1 |< 2.6E-2+ 29E-2
TX-TF-SE 1.8E-2+ 1.5E-2 |< -6.8E-3+ 1.5E-2 |< -2.3E-2% 1.6E-2 |< 2.6E-2 *+ 3.2E-2 74E+0 £ 1.8E+0 |< 4.4E-3 + 2.7E-2
I TX-TF-W 1.3E-2+ 1.1E-2 |< -1.6E-2+ 1.5E-2 |< -5.7E-3%+ 14E-2 |< -4.7E-2 % 3.9E-2 1.9E+0 £ 4.8E-1 |< 2.1E-2+ 25E-2
U-TF-NE (a) b b b b 7.5E+1 b
U-TF-SE I 1.7JE-2+ 1.6E-2 |{< 6.6E-3+ 14E-2 }< 25E-3% 14E-2 |< -44E-2* 3.9E-2 84E-1+ 2.1E-1 |< 2.1E-2+ 2.7E-2
U-TE-W 1.8E-2 + 1.3E-2 1.6E-2 + 1.3E-2 j< -6.0E-3+ 1.5E-2 {< -19E-2 + 3.9E-2 7.6E-1 + 1.9E-1 6.5E-2 + 2.7E-2
viaximum 2.5E-2 1.6E-2 3.0E-2 3.1E-2 7.5E+1 6.5E-2
Minimum -7.9E-3 -2.7E-2 -5.2E-2 -4.7E-2 5.9E-2 -2.9E-2
Soil Standards (c)] 300 400
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Table E-8. Soil Results for 200 Area Fencelines for 1987 (pCi/g dry weight). (sheet 3 of 3)

Location Eu-154 + Error Eu-155 + Error Pu-238 + Error Pu-239 + Emor Uranium # Error
200 East Area
2E-1 1.2E-1 £ 4.5E-2 |< -3.7E-2+5.7E-2 |< 44E-5% 1.2E4 1.1E-3 + 4.0E4 3.2E-1 + 1.5E-1
2E-2 < S5.0E-2+53E-2 |« 87E-2%12E-1 |< 2.7E-4* 4.0E4 7.3E-3 + 1.7E-3 39E-1 %+ 1.8E-1
2E-3 < 74E-3+ 52E-2 |< -40E-3+ 5.9E-2 39E-4 + 24E-4 1.0E-2 + 1.6E-3 24E-1 £+ 1.2E-1
2E-N < 3.3E-2+42E-2 7.1E-2 + 5.8E-2 |< 2.0E-4+ 29E-4 6.0E-3 + 1.4E-3 2.8E-1 + 1.3E-1
2E-NE < 39E-2+44E-2 |< 41E-2+53E-2 |< 16E-4* 18E4 5.1E-3 + 1.0E-3 1.2E-1 + 6.2E-2
2E-SE < S.6E-3+37E-2 |< 24E-2+3.3E-2 |< -3.1E-6% 8.5E-5 1.5E-3 + 4.2E4 24E-1 + 1.2E-1
A-TF-El < 4.0E-2+ 48E-2 |< 53E-2*6.3E-2 |< -1.0E-5+* 7.7E-5 6.1E-5 £ 9.1E-5 2.8E-1 + 1.3E-1
A-TF-E2 5.1E-2 + 4.5E-2 7.3E-2 £ 6.4E-2 9.0E-4 + 4.3E-4 7.6E-3 + 1.4E-3 3.1E-1 + 14E-1
A-TF-E3 71E-2+ 48E-2 |< 12E-2+7.1E-2 ¢ -S9E-5% 13E4 14E-3 + 54E4 3.6E-1 + 1.7E-1
A-TF-E4 < 20E-2+54E-2 : 6.1E-2 * 1.3E-1 8.6E-4 + 7.6E-4 82E- 2.1E-3 1.7E-1 £ 1.0E
A-TF-W1 < 92E-3+47E-2 ;< 14E-2+7.5E-2 |< 18E-4%24E-4 5.1E-3 + 1.3E-3 2.7E-1 + 1.3E-1
A-TF-W2 < 20E-2+44E-2 |< 47E-2%+5.0E-2 |< 16E-4%22E-4 1.3E-3 + 5.5E4 22E-1 + 1.1E-1
AW-TF-E < 12E-2+4.1E-2 |< 58E-3+3.7E-2 3.3E-4 £ 2.3E4 5.2E-3+ 9.8E4 5.1E-1 + 2.8E-1
B-TF-NE < -1.1IE-2+ 5.1E-2 {< 25E-2% 1.0E-1 }< 18E-41 4.6E4 9.9E-3 + 2.1E-3 5.5E-2 + 3.9E-2
B-TF-SE < -25E-3+4.6E-2 |< 75E-2+93E-2 |< 63E-5%27E-4 5.5E-3+ 3E-3 1.3E-1 £ 6.7E-2
BX-TF-W < LI1E-2+45E-2 |< 7.0E4%+93E-2 |< -1.0E-4% 22E-4 2.7E-3 + 9.6E4 3.3E-1 + 1.6E-1
C-TF-NE < 1L7E-2+52E-2 |< 22E-2%+18E-1 |< 39E-4 6.3E-4 2.2E-2 £ 4.1E3 2.7E-1 + 1.3E-1
C-TF-SE < -1.0E-2+ 6.2E-2 |< -3.2E-2+ 1.0E-1 7.5E-4 + 64E-4 1.5E-2+2. 3 2.7E-1 + 1.3E-1
Maximum 1.2E-1 8.7E-2 9.0E-4 2.2E-2 5.1E-1
Minimum -1.1E-2 -3.7E-2 -1.0E-4 6.1E-5 5.5E-2
200 West Area
2WN < 12E-2+ 53E-2 |< 8.1E-3+4.8E-2 |< 89E-5+ 1.5E4 3.8E-3 + 8.4E4 2.3E-1 £ 1.1E+0
2WNE < 34E-2+ 53E-2 {< 13E-2+4.8E-2 |< 99E-5% 1.7E4 6.4E-: 1E-3 3.0E-1 + 1.4E-1
2WSE < LI1E-3+5.1E-2 |< 27E-2%5.1E-2 1.1E-3 + 5.5E-4 2.2E-2 + 3.4E-3 2.0E-1 £ 9.7E-2
S-TE-NE < -2.8E-2+ 5.7E-2 |< 1.7E-2 * 6.6E-2 8.2E-4 + 4.5E-4 1.2E-2 + 2.1E-3 2.7E-1 £ 1.3E-1
S-TF-SE 47E-2 + 46E-2 |< 23E-2+8.7E-2 1.1E-3 + 8.4E-4 2.4E-2 £ 44E-3 2.5E-1 + 1.2E-1
S-TF-W < -1.5E-2+ 48E-2 |< -5.5E-3+ 6.6E-2 7.6E-4 + 34E-4 1.7E-2 + 2.4E-3 3.7E-1 + 1.7E-1
TX-TF-NE |< 24E-2+ 48E-2 |< 8.0E-3%1.1E-1 |< 20E-4+*3.7E4 2.7E-2 £ 3.9E-3 2.6E-1 + 1.2E-1
TX-TF-SE < -9.2E-3+ 44E-2 1.3E-1 £ 9.8E-2 |< 3.9E-4 + 5.0E-4 3.6E-2 t+ 5.1E-3 1.7E-1 + 8.5E-2
TX-TF-W < 2. 2146E-2 |< 16E-2*6.5E-2 |< 2.6E-4+29E-4 1.3E-2 + 2.1E-3 29E-1 + 1.4E-1
U-TF-NE (a) b b b 4.0E-1 b
U-TF-SE < -53E-2+ 5.7E-2 |< 4.1E-2+ 6.4E-2 2.1E-3 + 7.6E-4 8.9E-2 t 1.0E-2 3.3E-1 + 1.6E-1
U-TF-W 6.5E-2 + 3.9E-2 6.0E-2 + 5.1E-2 74E-3 + 1.1E-3 3.9E-1 £ 3.9E-2 2.2E-1+ 1.1E-1
Maximum 6.5E-2 1.3E-1 7.4E-3 4.0E-] 3.7E-1
Minimum -5.3E-2 -5.5E-3 8.9E-5 3.8E-3 1.7E-1
Soil Standards (c) 200 200 60 60

(a) No counting error available, samples sent to 222-S laboratory.
(b) Radionuclide not reported.

(¢) Boothe 1987.
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Table E-8. The 90Sr Concentrations in Soil at the 200 Area Fencelines,
1984 through 1987 (pCi/g dry weight).

Location 1984 1985 1986 1987
200 ast Area :
2E-1 1.3E+0 £+ 6.0E-2 | 1.1E+0 + 2.1E-1 | 44E-1 + 8.6E-2 | 3.5E-1 + 8.7E-2
2E-2 2.3E+0 £ 8.3E-2 | 2.7E+0 + 5.0E-1 | 2.4E+0 + 4.3E-1 | 2.6E+0 + 6.6E-1
3 a 1.0E+0 = 1.9E-1 | 3.1E-1 + 6.2E-2 | 5.7E-1 £ 1.4E-1
2E-N 2.0E+0 + 8.4E-2 | 2.0E+0 £ 3.7E-1 [ 1.7E+0 + 3.1E-1 | 1.9E+0 + 4.7E-1
2E-NE 1.3E+0 = 6.3E-2 | 1.9E+0 + 34E-1 | 1.5E+0 + 2.7E-1 | 1.0E+0 £ 2.5E-1
2E-SE 1.0E-1 £ 1.9E-2 | 1.6E+0 + 29E-1 | 4.8E-1 £ 9.5E-2 | 3.5E-1 £ 9.0E-2
A-TR-E1 1.6E-1 £ 2.8E-2 | 3.6E-1 + 7.1E-2 | 4.0E-1 + 79E-2 | 4..._ 1 £ 1.2E-1
A- 46E-1 472|171 1 112, 0= 114.7 0%1. ]
A-TF-E3 1.3E+0 £ 6.1E-2 | 1.2E+0 £ 2.2E-1 | 5.3E+0 + 9.6E-1 | 1.6E+0 *+ 3.9E-1
A-TF-E4 2.1E+1 £ 5.6E-1 | 7.8E+0 b |7.7E+0+ 14E+0{4.9E+0 + 1.2E+0
A-TF-W1 5.5E-2 + 1.6E-2 | 6.6E-1 + 1.2E-1 | 1.0E+0 + 1.9E-1 | 1.8E+0 + 4.4E-1
A-TE-W2 8.8E-1 £ 6.7E-2 | 2.5E+0 £ 4 4E-1 | 7.6E-1 £ 1.5E-1 | 1.1E+0 + 2.7E-1
AW-TF-E 4.7E-1 £ 4 SE-2 | 3.4E-2 £ 19E-2 | 3.7E-1 £ 7.3E-2 | 1.6E-1 £ 4.0E-2
B-TF-NE 1.1E+1 + 1.8E-1 [ 1.0E+1 b 5.8E+0 + 1.0E+0|8.2E+0 + 2.0E+0
B SE 43E+0 £ 1.2E-1 | 7.1E+0 £ 1.3E+0|3.3E+0 + 6.0E-1 | 6.4E+0 + 1.6E+0
BX-TF-W 14E+0 £ 7.0E-2 | 1.4E-1 + 3.0E-2 | 5.1E+0 b 2.7E-1 £ 7.2E-2
C-TE-NE 1.6E+0 = 7.3E-2 |4.7E+0 *+ 8.8E-1 | 3.6E+0 + 6.7E-1 | 1.1E+1 £ 2.6E+0
C-TF-SE 2.2E+1 + 2.7E-1 a 3.2E+1 b 1.5E+1 + 3.5E+0
Maximum 2.2E+1 1.0E+1 3.2E+1 1.5E+1
Minimum 5.5E-2 3.4E-2 3.1E-1 1.6E-1
200 West Area
2WN 1.7E-1 £ 3.9E-2 | 1.1E-1 £ 2.7E-2 | 5.8E-2 £ 1.7E-2 | 5.9E-2 + 1.7E-2
2WNE 3.1E-1 £ 3.6E-2 | 4.4E-1 £ 89E-2 | 2.1E-1 £ 4.7E-2 | 2.3E-1 + 6.0E-2
2WSE 1.5E-1 £ 2.9E-2 | 4.5E-1 + 8.8E-2 | 2.1E-1 + 4.5E-2 | 1.9E-1 £ 5.0E-2
S-TE-NE 1.2E+0 + 6.8E-2 | 2.9E+0 + 5.3E-1 |4.2E+0 + 7.8E-1 | 1.2E+0 *+ 3.0E-1
S-TE-SE 4.5E+( :14E-1|3.1E+0 £ 5.7E-1 |2.3E+0 £+ 4.2E-1 | 3.8E+0 + 9.5E-1
S-TF-W 1.0E+( :6.5E-2 | 5.1E-1 £ 99E-2 |2.3E+0 + 4.2E-1 | 24E+0 £ 5.9E-1
TX-TF-NE 1.6E+1 + 3.8E-1 | 2.5E+0 b 5.0E+0 + 9.1E-1 {4.0E+0 £ 9.8E-1
TX-TF-SE 2.7E+0 £ 94E-2 |29E+0 £ 5.3E-1 | 1.9E+0 = 3.6E-1 | 74E+0 =+ 1.8E+0
TX-TF-W 1.9E+0 £ 9.0E-2 | 1.7E+0 = 3.2E-1 | 1.7E+0 £ 3.1E-1 | 1.9E+0 £ 4.8E-1
U-TE-NE 2.8E+" " 6.0E-1 |7.1E+1 b 8.3E+1 b 7.5E+1 b
U-TF-SE 8.5E-. :52E-2| 7.3E-1 + 14E-1 |2.0E+0 £+ 3.7E-1 | 8.4E-1 + 2.1E-1
U-TF-W 3.3E-1+4.1E-2 | 4.3E-1 + 8.3E-2 [ 1.6E+0 + 3.0E-1 | 7.6E-1 + 1.9E-1
Maximum 2.8E+1 T1RL] 8.3E+1 7.5E+1
Minimum 1.5E-1 1.1e-1 5.8E-2 5.9E-2

(a) Site not sampled.
(b) Counting error not available.
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Table E-11. Grid Site Vegetation Results for 200 West Area for 1987 (pCi/g dry weight). (sheet 2 of 2)

Location Cs-137 + Emor Ey '<? + Freor Eu-154 + Emor Pu-238 Emor Pu-239 + Enror
2W4 1.IE-1 £ 25E-2 k 2/e-2x0aE-2 |k 54E-2% 62E-2 a a
2w 3.8E+0+ 3.9E-1 Kk -7.7E-2%8.0E-2 k 2.1E-2+ 5.0E-2 4.1E-4 + 2.4E4 1.1E-2 + 1.6E-3
2wW9 42E-1+S55E-2 k 32E-2+74E-2 |k -49E-2+ 84E-2 a a
2W13 1LIE+0+ 177 1 k -6.5E-21+ 7 °E-2 k -5.1E-2% 6.9E-2 6.1E-5 1.3E4 1.5E-2 + 2.6E-3
2W13B 1.0E+0 + 1.1E-1 k 6.6E-2+ 7.3E-2 k -63E-2%* 7.0E-2 4.1E4 + 2.0E-4 7.1E-3% 1.1E-3
2W1S 1.6E-1+2.7E-2 k -2.5E-2+ 6.9E-2 | -3.3E-2% 54E-2 a a
2W16 1.6E-1 + 3.5E-2 k -4.1E-2+ 1.0E-1 k -43E-2+7.2E-2 a a
2W17 1.1IE-1 £ 23E-2 k -54E-2+ 7.5E-2 k -3.5E-2% 6.1E-2 a a
2W19 25E-1+3.7E-2 k -7.9E-2+ 75E-2 k -3.8E-2% 5.1E-2 a a
2W19B 25E-1+3.7E-2 k 29E-2+ 6.5E-2 k 2.0E-2+ 5.6E-2 a a
2w21 1.3E-1+ 24E-2 k -4.3E-2+ 6.8E-2 6.6E-2 + 4.2E-2 a a
2w23 52E+0+ 5.3E-1 k 49E-2+83E-2 |k 27E-2% 6.0E-2 a a
2W24 8.7E-1+9.8E-2 k 13E-2+69E-2 k -59E-2% 6.0E-2 6.7E-4 + 3.4E-4 2.5E-2 + 3.4E-3
2w31 1.3E-1+27E-2 k 1.6E-2+ 56E-2 | -1.7E-2+ 4.8E-2 a a
2W31B 1.5E-1+3.2E-2 k 25E-2+ 10E-1 Kk -1.6E-2% 7.9E-2 a a
2W33 8.2E-1 £ 9.3E-2 7.7E-2 + 6.8E-2 7.3E-2 * 4.6E-2 1.6E-3 + 5.4E-4 8.9E-2 + 1.0E-2
2WB 2.6E-1+39E-2 k 7.5E-2+83E-2 k 25E-2% 50E-2 6.4E-4 * 3.6E-4 6.2E-3 + 1.3E-3
2WBB 24E-1+4.1E-2 k 2.2E-3 + 9.6E-2 9.1E-2 + 6.9E-2 8.2E-4 + 3.6E4 SBE-3+ 1.'%7?
Maximum 5.2E+0 1.7E-2 9.1E-2 1.6E-3 8.9E-2
Minimum 1.1E-1 -1.9E-2 -6.3E-2 6.1E-5 5.8E-3
Mean 8.4E-1 1.5E-3 -1.5E-3 6.6E-4 2.3E-2
Background (c) 5.1E-2 2.1E-4

(a) Not analyzed for this radionuclide.
(b) Not routinely reported.
(c) Derived from PNL 1987 data (PNL 1988). Background numbers represent mean + 2 SE.
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Table F-1. The 1987 Thermoluminescent Dosimeter Results from 200 East Area.

Dose rate (mrem/yr)

Map location Site Yearly Yearly Measured
maximum (2) | minimum (a) total (b)
2E 1 200 East Area NW 88 49 74
2E2 241-B*" Tank Farm NW 115 - 86 99
2E3 241-B, Y Tank Farm N 158 118 141
2E 4 241-B, Y Tank Farm NE 127 98 112
2E 5 E-12BN 125 85 100
2E 6 200 East Area NE 132 33 101
2E7 E-10W 99 77 92
2E 8 E-10E 96 84 90
) 241-BX Tank Farm S 137 119 127
.0 B-63 N 137 113 126
2E11 E-12BN 112 83 97
2E12 E-12BE 103 69 88
2E13 200Es AreaW 95 75 83
2E14 B-Plan ¥ 100 83 90
2E15 B-Plant NE 107 93 100
2E16 221-C Excavation NW 103 87 93
2E17 241-C Tank Farm W 122 92 104
2E18 241-C Tank Farm E 137 104 115
2E19 200 East Area W. 93 82 88
2E20 B-Plan ;SW 93 72 83
2E21 B-Plant SSE 94 75 87
2E22 Semiworks SSE 102 83 94
2E23 PUREX N 132 9% 106
2E24 PUREX NE 131 100 117
2E25 200 East Area W 91 69 78
2E26 2101 MW 98 79 88
2E27 2101-ME 89 72 80
2E28 284-E Powerhouse SE 98 79 88
2E29 PUREX S 92 75 84
2E30 PUREX SE 94 71 81
2E31 U.S. Ecology N 92 70 82
2E32 B-C Cribs NW 95 70 84
2E33 200 East Area S 90 74 81
2E34 200Ea AreaS 98 82 90
2E35 200 East Area S 96 74 84
2E36 200 East Area SW 90 75 81
2EA 200Ea AreaSW 90 68 77
2EB 200Ea Area SW 93 73 83
2EC 200Ea Area SW 95 50 79
2ED 216-A-29 DitchE 108 87 96
Grout NE NE of TGF (N991) 140 74 97
Grout SE SE of TGF (N992) 98 83 92
Grout SW SW of TGF (N993) 92 78 84

NOTE: The 1987 background ranged from 76 to 89 mrem/yr (PNL 1988).
(a) Quarterly dose rates normalized to annual dose rate equivalent.
(b) The mean value for the measured totals is 93 £ 15.
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Table F-2. The 1987 Thermoluminescent Dosimeter Results from 200 West Area.

Dose rate (mrem/yr)
Map location Site Yearly Yearly Measured
maximum (a) | minimum (a) total (b)
2W 2 216-T-4 Pond N 131 106 118
2W 3 N-1AN 105 79 89
l 2W 4 T-Plant N 100 80 88
2W S 200 West Area NE 107 77 90
2W 6 200 West Area W 96 73 84
2W 7 W-2AE 115 91 102
2W 8 241-T Tank Farm E 208 164 185
2W 9 Near 291-T-1 Stack 107 80 92
2W10 200 West Area NE 109 83 91
2W12 W-1E 99 69 82
2W13 241-TX Tank Farm E 145 117 135
2wWi4 284-W Pov house N 98 83
2W15 200 West Area E 122 80 96
2W16 200 West Area W 109 74 89
2W17 Z-Plant W 117 79 95
2W18 216-U-14 Ditch W 108 74 90
2W19 284-W Powerhouse S 116 79 96
2W20 200 West Area E 117 80 93
2W21 200 West Area W 100 75 85
2W22 Z-Plant S 110 68 83
2wW23 241-U Tank Farm E 247 175 204
2W24 U-Plant SE 107 77 88
2W25 200 West Area E 106 72 88
2W26 200 West Area W 119 77 93
2W27 SE U-10 Covered Pond 128 79 100
2W28 241-SX Tank Farm E 130 84 101
2W29 U-Plant S 120 79 100
2W30 200 West Area SE 112 78 95
2W31 200 West Area SW 99 70 83
2W32 200 West Area S 97 71 83
' 2W33 207-S Retention Basin SE 101 81 88
2W34 Redox ESE 100 73 84
1 AN 200 West Area SE 108 80 90

NOTE: 1ne 1987 background ranged from 76 to 89 mrenvyr (PNL 1988).
(@) Quarterly dose rates normalized to annual dose rate equivalent.
(b) The mean value for the measured totals is 99 * 27.
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Table F-3. The )87 Thermoluminescent Dosimeter Results from the Ponds and Ditches.

B Doserate ‘=t
Map location Site Yeauy Yeany Measured
maximum (a) | minimum (a) total (b)

A-2SPN__ |Gable Mt Pond N (b) 68 64 66
A2 S |GableM PondS (b) 80 78 79
A-29D 216-A-29 Ditch 91 7 81

B-3D 216-B-3 Ditch 143 101 120
B-63D 216-B-63T" * 108 9 103
S-19P 216-5-19 Covered Pond 86 68 78
U-10P 216-U-10 Covered Pond N 95 7 83
U-14D 216-U-14 Covered Ditch 78 61 69
WLake  |WestLake 83 66 75
Z-19D 216-Z-19 Covered Ditch 91 68 81

NOTE: The 1987 background ranged from 76 to 89 mrem/yr (PNL 1988).
(a) Quarterly dose rates normalized to annual dose rate equivalent.
(b) Only active for the first two quarters of 1987.
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Figure F-1. The PUREX Plant-Related Thermoluminescent Dosimeter Locations.
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Table G-1. The 200 Areas Ponds and Ditches and Their Water Sources.

Pond or ditch Location Source
216-B-: }Pond) Figure G-1 | B Plant cooling water
(216-B-2 Ditch)
PUREX Plant chemical sewer
(216-A-29 Ditch)

200-E powerhouse (pipe)
216-B-3-3 Ditchto B Pond | Figure G-1 | Cooling water from PUREX and B Plants,

242-A Evaporator, and 241-A-701
216-B-63 Ditch Figure G-1 | B Plant chemical sewer (oipe)
216-A-25 Pond Figure G-1 | PUREX and B Plants, cooling water (pipe)
(Gable Mountain Pond) 2 AR Vaul! )ling water (p

24.-A steam condensate (pipe)

242-A cooling water (pipe)
216-T-4-2 Ditch Figure G-2 | 221-T and 224-T waste water (ditch)
216-N-8 Pond Figure G-1 | Groundwater seepage basin
(West Lake) (does not receive liquid discharges)
216-A-29 Ditch Figure G-1 | PUREX Plant chemical sewer
Powerhouse Pond Figure G-2 | 200-W powerhouse (nonradioactive but

treated as potentially radioactive)
216-5-10 Ditch Figure G-2 | 202-S bearing cooling water

P$788-3220-G-1
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Table G-3. Nonradiological Parameters in Water at the Ponds and Ditches for 1987.

Site Sampling pH Nitrate (NO3) (ppm).
number site Maximum | Minimum | Average | Maximum | Minimum | Average
RM 3 |216-T4-2 Ditch 83 5.7 7.1 2.7 <DL <DL
RM18 {216-B-63 Ditch 9.3 6.6 7.6 1.6 <DL <DL
RM20 |216-A-29 Ditch 10.8 6.5 7.8 0.6 <DL <DL
RM21 |216-B-3-3 Ditch 8.9 6.9 7.8 <DL <DL <DL
RM22 |216-B-3 Pond N 9.7 6.8 8.1 <DL <DL <DL
RM23 (216-B-2 md S 9.9 6.8 8.2 <DL <DL <DL
RM24 |216-A-25 Pond inlet 9.7 7.2 7.9 <DL <DL <DL

(Gable Mountain Pond)
RM25 [216-A-25 Pond outfall 9.9 6.8 8.0 <DL <DL <DL
(Gable Mountain Pond)
RM26 |216-B-3 Pond overflow 94 6.8 8.2 <DL <DL <DL
RM27 |Powerhouse Pond 10.0 7.2 9.0 <DL <DL <DL
RM28 |216-S-10 Ditch 8.4 6.8 7.6 <DL <DL <DL
RM29 |216-B-3 Pond 3rd 9.7 6.9 8.3 <DL <DL <DL
overflow
RMS53 |Westlake 9.9 7.6 9.5 <DL <DL <DL

NOTE: pH maximum and minimum are from weekly samples.

<DL = less than detection limit (~1.2 ppm).
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Table G-4. Radionuclides in Aquatic Vegetation Samples Taken
from the Separations Area Ponds and Ditches for 1987.

Sample site Cs-137 Sr-90 Pu-239 U (g/g)
®Cig) | (pCig) | (pCi/g)

210-A-25 Pond Inlet 3.4 0.78 040 | 2.aoc-us
216-A-25 Pond N 15.0 0.61 <1 4.39E-07
216-A-29 Ditch 45 2.29 2.06 1.68E-06
216-B-2-7 ~'tch 21.0 0.65 0.29 1.08E-06
216-B-3 Pond 1st Overflow 9.0 1.12 <1 5.20E-Q7
316-B-3 Pond N 4.3 0.65 1.52 | 3.78E-07
116-B-3 Pond S | 46 <0.39 295 1.12E-07
216-B-3-3 Ditch 17.0 17.58 a 9.61E-07
116-B-63 Ditch 20.0 1.04 1.00 | 2.58E-07
216-T-4 Ditch 8.0 618 = <1 1.37E-07
West Lake - SO R

Note: No Stanuaru@muuu 1> avallauic,
(a) Sample lost.
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Table G-5. Radionuclide Concentrations in Sediment Samples from Separations Area Ponds and Ditches for 1987.

5%

Sample site Co-60 | Sr-90 | Nb-95 | Zr-95 [RuRh-106| Cd-109 | Cs-134 | Cs-137 | CePr-144| Eu-154 | Eu-155 | Bi-214 | Pu-239 U (g/g)
(pCig) | (pCug) | (pCi/g) | (PCi/g) | (pCi/g) | (pCi/g) | (pCi/g) | (pCi/g) | (pCi/g) -vg) | (pCisg) | (pCi/g) | (pCi/g)

716-A-25 Pond Iniet <DL | 3.0 0.8 0.7 27 76 0.6 30 147 4.0 9.0 <DL 1.6 | 1.39E-06
216-A-25 Pond N <DL | 05 <DL | <DL <DL | <DL | <DL | 23 <DL | <DL | <DL 1.0 0.2 | 7.49E-07
216-A-29 Ditch <DL | 06 | <DL | <DL | <DL | <DL | <DL 20 <DL | <DL | <DL | <DL 1.8 | 2.20E-06
216-B-2-3 Ditch <DL | 22 0.2 <DL 1 <DL | <DL 11 <DL | <DL | <DL | <DL 8.2 |183E-06
216-B-3 Pond 1st Overflow <DL | <10 | <DL | <DL 7.0 <DL | <DL | 9.0 <DL | <DL ' <DL | <DL 0.5 |1.16E-06
216-B-3 Pond N <DL | 0.5 <DL | <DL | <DL | <DL | <DL | 22 <DL <DL = <DL 0.8 3.2 |5.36E-07
216-B-3 Pond S <DL 1.0 <DL | <DL | <DL | <DL | <DL 95 <DL | <DL | <DL | <DL 1.8 | 1.34E-06
216-B-3-3 Ditch <DL 2.1 1.0 06 25 <DL | 038 134 167 1.0 25 2.0 1.6 | 1.05E-06
216-B-63 Ditch <DL 17 | <DL | <DL | <DL | <DL | <DL | 93 <DL <DL | <DL | <DL 0.2 | 5.80E-07
216-T-4 Ditch 2.1 2.6 <DL | <DL | <DL | <DL | <DL | 172 <DL <DL <DL | <DL 0.9 | 1.10E-06
West Lake <DL | 03 <DL | <DL <DL | <DL | <DL | 03 <DL <DL | <DL | <DL 0.5 |2.43E-06
200 Area soil standards (a) 300 400 400 200 200 60

Note: No standard deviation is available.

<DL = less than detection limit.

(a) Boothe 1987.

SY10-dd-OHM
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Figure H-1. The 600 Area Burial Grounds.
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Table I-1. Categories of Special Samples
Taken in Calendar Year 1987.

Sample type co’fl(::catiad raﬁ?cmtt:’tei!\"e

Air 5 4

Liquid effluent 3 0

Sediment 1 1

Soil 29 2

Vegetation 17 5

Animal and feces 26 6

Total 81 18

PSTB-3220-1-1
Table [-2. Analytical Results of 1987 Special Biotic Samples.
Sample type (with counts Cocation Analytical results (pCi/g dry weight)
per minute) 60Co 908y 137Cs I4Ey | 155Eg | %%Pu

Bird nest #1 (6,000 cpm) 202-A rail road cut 9.7 2,000 295 10 22 a
Bird nest #2 (1,000 cpm) 202-A rail road cut 85 180 3,600 b b 1.0
Mouse #1 body (10,000 cpm) | 272-AW b 300 17,000 b b 0.6
Mouse #1 gastro-intestinal 272-AW b 12 14,000 b b 0.6
tract (10,000 cpm)
Mouse #2 body (500 cpm) A-40 Basin b 208 283 b b 0.5
Rabbit feces (30,000 cpm) 231-Z fenceline b 55,800 <18 b b <5
Mouse feces (100,000 cpm/ Open fileld near b d 760,000¢ 3,120¢ | 3,880¢ d
10mR) Semi-works
Tumbleweed #1 (900 cpm) U-12 pipeline b 1,010 11.2 b b a
Tumbleweed #2 (300 cpm) U-12 pipeline b 236 0.5 b b a
Tumbleweed #3 (3,000 cpm) | U-12 pipeline b 1,420 0.3 b b a
Tumbleweed #4 (1,000 cpm) | U-12 pipeline b 746 0.6 b b a
Sagebrush (35,000 cpm) A-8Crib d

2Analysis not requested.

bRadionuclide not detected.

“Results in pCifsample.

dLaboratory unable to complete analysis.

[-3

PST88-3220-1-2
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Table J-3. Drinking
Water Standards.

Guide

Contaminant (p/m)

NOjg 45
Source: EPA 1976.

PST88-3220-J-3

Table J-4. Surface Soil
Concentration Guides.

Radionuclide ((;‘gii‘/i;
60Co 300
90Sr 400
197Cs 400
152Ey 800
154Ey 200
155Ey 200

238Py 60
239Py 60

Source:. Rhu-MA-139.

PST88-3220-)-4

Table J-5. Derived Con-
centration Guidelines for
Surface Water.

Radionuclide (p%l;/ide
90Sr - —1_.-0 |
137Cs 3.0

239Pu 3.0

Source: RHO-MA-139.

PST88-3220--5
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